Universiteit
Antwerpen

This item is the archived peer-reviewed author-version of:

Environmental impact assessment effectiveness in public-private partnerships: study on the Colombian
Toll Road Program

Reference:
Castelblanco Gabriel, Guevara Jose, Rojas Diego, Correa Juan, Verhoest Koen.- Environmental impact assessment effectiveness in public-private

partnerships: study on the Colombian Toll Road Program
Journal of management in engineering / American Society of Civil Engineers- ISSN 1943-5479 - 39:2(2023), 05023002

Full text (Publisher's DOI): https://doi.org/10.1061/JMENEA.MEENG-5015
To cite this reference: https://hdl.handle.net/10067/1942470151162165141

uantwerpen.be

\-—-—-:L:E

Institutional repository IRUA



9] EGROSI N

O 0 3 QN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

Environmental Impact Assessment Effectiveness in Public-Private Partnerships: Study on the
Colombian Toll Road Program
Gabriel CASTELBLANCO!, Jose GUEVARA?, Diego ROJAS?, Juan CORREA*, and Koen
VERHOEST?

ABSTRACT

Public-private partnership (PPP) has been positioned as a relevant contracting method for developing
large-scale infrastructure projects, which entail potentially high-magnitude negative impacts on the
environment. The effectiveness of their Environmental Impact Assessment (EIA) is crucial to
achieving sustainable development of these large-scale infrastructure projects. To unravel the drivers
for the EIA effectiveness and the multiple combinations built by the complexity of these drivers, this
paper analyzes 28 road PPP projects from Colombia employing a fuzzy-set qualitative comparative
analysis (fsQCA) approach. This paper decodes conjectural causal links between specific conditions
grouped in superordinate clusters (i.e., consultants’ capability, project features, and communities’
participation) and EIA effectiveness dimensions (i.e., normative, procedural, substantive, and
transactive). Findings revealed that no single combination of causal conditions ensures
multidimensional EIA effectiveness. This study demonstrated that EIA effectiveness relies
significantly on the integration of specific features of three external stakeholders: consultants, non-
preferred proponents, and communities. This study constitutes the first empirical multidimensional
identification of the combination of conditions that generate EIA effectiveness in road PPPs.

Keywords
PPP, EIA, concessionaire, communities’ involvement, consultants’ capability, qualitative
comparative analysis, prior consultation.
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INTRODUCTION

Public-Private Partnership (PPP) has been positioned as a relevant contracting method for
developing large-scale infrastructure projects worldwide during the last 30 years (Hodge et al. 2017;
Hodge and Greve 2016). These large infrastructure projects entail significant complex implications
for the socio-economic, cultural, biological, and physical-chemical components of the environment
(Castelblanco et al. 2021a; Liu and Lai 2009). The magnitude of the potential environmental
consequences of the construction and operation of PPP projects must be addressed with suitable
mechanisms to assess and prevent such impacts (Castelblanco and Guevara 2022a; Soria-Lara et al.
2020).

Environmental Impact Assessment (EIA) is incorporated as one of the main tools to promote
sustainable development in infrastructure within the project’s decision-making processes since the
early phases in a life-cycle perspective (Glasson et al. 2012). In PPPs, the concessionaire is usually
responsible for the EIA and environmental licensing in the shaping phase (Faith-Ell and Arts 2009).
This early involvement of the concessionaire in the EIA aims to incorporate innovation for preventing
and addressing environmental impacts through the PPPs' life cycle.

EIA aims to identify and assess the inherent impacts of infrastructure projects relative to
environmental components (Liu and Lai 2009). This instrument is useful to scope, study baseline
conditions, identify prospective impacts, foresee significant impacts, and assess these impacts
(Chanchitpricha and Bond 2013; Shepard 2005). EIA allows the public sector examines significant
environmental impacts and decides either to approve or deny the project based on the appropriateness
of the mitigation measures proposed for the foreseeable impacts (Bojérquez-Tapia et al. 2005).

Despite the pertinence of the comprehensive goals of the EIA process for the protection of
the economic, social, and natural environments, there remains a huge gap between these theoretical
goals and the real performance of EIA in real projects (Androulidakis and Karakassis 2006; Barker

and Wood 1999; Kabir and Momtaz 2012; Khan et al. 2020; Lawrence 1997). Moreover, frequently
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the EIA is restricted to mere documental assessments that are not controlled or monitored effectively,
resulting in inaccurate assessments and forecasts often derived from standardized practices limited to
accomplish the minimal requirement of the terms of reference for licensing (Caro-Gonzalez et al.
2021; Lawrence 1997, Paliwal and Srivastava 2012).

The effectiveness of EIA is crucial to achieving sustainable development of infrastructure,
especially for large-size projects such as PPPs. Researchers have recognized the relevance of EIA
effectiveness and increased their attention on this topic during the last decade. The outcome of this
focus is the assessment of EIA processes, and the development of quality control (Caro-Gonzalez et
al. 2021; Loomis and Dziedzic 2018). Most researchers agree that EIA effectiveness is complex and
multidimensional, being composed of four dimensions, namely, procedural, normative, transactive,
and substantive (Chanchitpricha and Bond 2013; Loomis and Dziedzic 2018).

Although significant efforts have been dedicated to defining EIA effectiveness theoretically,
research is still missing to provide decision-makers with a multidimensional assessment of EIA
effectiveness with empirical support. Moreover, the heterogeneous conditions that could have an
individual or joint incidence on EIA effectiveness have not been explored thoroughly in extant
literature. Prior research is limited to conceptualizing EIA effectiveness in a theoretical way, focusing
on literature reviews (Loomis and Dziedzic 2018), theory-development for one single dimension of
EIA effectiveness (Cashmore et al. 2004; Lyhne et al. 2017), or developing frameworks to measure
EIA effectiveness (Chanchitpricha and Bond 2013). Moreover, the scarce research that analyses the
EIA effectiveness through a practical approach is limited to quantifying the proportion of EIAs that
did not influence decisions or the projects that did not conduct EIA (Heinma and Pdder 2010).
Although the dimensions of EIA effectiveness are defined theoretically, there remains a gap in the
research to understand the relationship between the conditions and the EIA effectiveness supported

by empirical data.
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To investigate the drivers for the EIA effectiveness and the multiple combinations built by
the complex interplay of these drivers, this research aims to identify the causal structures that generate
causal pathways to EIA effectiveness in road PPP projects. The goal is to identify significant
conditions of EIA effectiveness performance and understand the empirical relationships between
them in road PPPs. Specifically, this study is focused on the following research questions: (1) What
are the significant conditions that lead to a high EIA effectiveness in road PPPs? And (2) How do the
combinations of conditions enhance the EIA effectiveness? This study uses Fuzzy-set Qualitative
Comparative Analysis (fSQCA) methodology to build inferences supported by 28 PPP road case
studies, constituting the most recent road PPP program in Colombia. This is the first study that
assesses the EIA effectiveness in PPP infrastructure by focusing on a national PPP program.
BACKGROUND
Conceptualizing EIA Processes and EIA Effectiveness

The EIA process comprises five different processes, namely, scoping, analyzing baseline
conditions, establishing potential impacts, forecasting significant impacts, and assessing these
impacts (Glasson et al. 2012). The scoping process establishes all the possible impacts that the project
may generate, regardless of their minor or major relevance (Caro-Gonzalez et al. 2021). Analyzing
baseline conditions enables the identification of the existing environmental context as a benchmark
to compare future circumstances in multiple project alternatives (Hansen and Wood 2016).
Establishing potential impacts implies considering the project’s time framework and specific
conditions to establish potential impacts in a more detailed way than the scoping (Lyhne et al. 2017).
Forecasting significant impacts includes predicting the potential effects of adverse situations by
considering techniques such as experiments, pilot models, statistical models, mathematical models,
case studies, and subjective judgment (Liu and Lai 2009). Finally, by assessing the impacts, the
significance of the potential consequences on natural resources can be foreseen and measured (Caro-

Gonzalez et al. 2021). EIA effectiveness results from establishing the right objectives for the EIA and
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meeting these goals during the project implementation, by employing the appropriate means for
environmental caretaking (Glasson et al. 2012). There is a consensus among most authors about the
plural and multidimensional nature of EIA effectiveness (Cashmore et al. 2004; Chanchitpricha and
Bond 2013; Loomis and Dziedzic 2018; Morrison-Saunders and Bailey 2009). According to the
literature, three major EIA effectiveness dimensions were initially identified, namely, substantive,
procedural, and transactive (Loomis and Dziedzic 2018). More recently, the fourth dimension of EIA
effectiveness was introduced: normative effectiveness (Baker and McLelland 2003).

The procedural dimension analyzes the adherence to the policy and the EIA process structure
(Loomis and Dziedzic 2018). Assessing procedural effectiveness is useful for gaining insights into
the quality of the process and report of the EIA (Cashmore et al. 2004). However, this dimension of
effectiveness neglects to analyze the contributions of the EIA to environmental decisions and
planning (van Doren et al. 2013).

The substantive dimension assesses the impact of the EIA on the reduction of negative
environmental impacts and the decision-making process (Chanchitpricha and Bond 2013). The
analysis of this EIA effectiveness dimension is less common than others such as the procedural
(Loomis and Dziedzic 2018). This EIA effectiveness dimension has been conceptualized as the extent
to which EIA reaches the expected purposes and results (van Doren et al. 2013). The assessment of
this EIA effectiveness dimension has been focused on multiple features such as the degree of
consideration of environmental issues in the decision-making and the alterations in the environment
resulting from the EIA (van Doren et al. 2013).

The transactive dimension of EIA effectiveness focuses on obtaining the outcomes with the
least time and financial costs (Chanchitpricha and Bond 2013). The EIA transactive dimension has
been the least analyzed among the four EIA effectiveness, and when studied it is often just in a

superficial way (Loomis and Dziedzic 2018). This is a counterintuitive pattern considering the
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extended criticism in this regard (Glasson et al. 2012; Runhaar et al. 2013). Furthermore, transactive
ineffective EIA has a direct negative impact on project developers (Loomis and Dziedzic 2018).

Normative effectiveness refers to how well the policy meets its intended objective (Baker
and McLelland 2003). For this EIA effectiveness dimension, the policy goals and achievements are
traditionally related to sustainable development (Chanchitpricha and Bond 2013). However, this
dimension also use to be incorporated socio-economic policy goals related to how democratic and
transparent is the EIA process, which usually is controlled by the environmental agencies (Baker and
McLelland 2003). Traditionally, previous studies have preferred interviews and documental analysis
to characterize means of improving the normative EIA effectiveness, which reflects the necessity of
considering this data source in this research (Loomis and Dziedzic 2018).
Drivers for EIA Effectiveness

This subsection retrieves the most relevant concepts that shape the framework for
conceptualizing key drivers for EIA effectiveness. The theoretical justification concerning these
drivers are the basis for the formulation of directional expectations that will feed fsQCA analyses.

EIA entails a socio-technical system that requires the involvement of multiple stakeholders,
which makes it collaborative, interpersonal, and inclusive by integrating environmental consultants,
impacted communities, private firms, and the public sector (Chanthy and Griinbiihel 2015; Kagstrom
2016; Khan et al. 2018; Lawrence 1997; Morrison-Saunders and Bailey 2009). Simultaneously, EIA
requires integrating quantitative and qualitative information from the project’s social, economic, and
natural environment to establish accurate risk assessments (Bond et al. 2018; Faubert et al. 2010;
Lawrence 1997), which are essential for identifying and assessing the relevance of risks and impacts
(Castelblanco et al. 2021b, 2022a; Marcellino et al. 2022a; b).

The infrastructure literature shows no consensus regarding the required conditions for
achieving EIA effectiveness (Hansen and Wood 2016; Heinma and Pdder 2010; Khan et al. 2020;

Zvijakova et al. 2014). Based on the literature review conducted, comprehensive composite
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conditions for EIA effectiveness were gathered from three main clusters: 1) the role of environmental
consultants (Androulidakis and Karakassis 2006; Kagstrom 2016; Kamijo and Huang 2019; Khan et
al. 2018; Momtaz and Kabir 2013); 2) project features (Badr et al. 2011; Cashmore et al. 2002), and;
3) communities’ participation (Bond et al. 2018; Chanthy and Griinbiihel 2015; Morrison-Saunders
and Bailey 2009). These clusters encompass the most relevant measures associated with
accomplishing EIA effectiveness in accordance with the extant literature (Androulidakis and
Karakassis 2006; Badr et al. 2011; Morrison-Saunders and Bailey 2009).

The Role of Consultants

The role of the environmental consultants has been recognized as a meaningful driver for
EIA effectiveness in studies conducted in European countries such as Portugal, Ireland, Greece,
Denmark, Belgium, Spain, Germany, and the UK (Androulidakis and Karakassis 2006; Barker and
Wood 1999; Cashmore et al. 2002), as well as countries like the US (Tzoumis 2007), South Africa
(Sandham and Pretorius 2008), Egypt (Badr et al. 2011), Bangladesh (Kabir and Momtaz 2012),
Pakistan (Khan and Chaudhry 2021), and Cambodia (Chanthy and Griinbiihel 2015). The relevance
of environmental consultants is based on the common practice of the preferred proponent to hire them
for carrying out entirely the EIA on its behalf, which makes EIA effectiveness depend on them to
some extent (Kagstrom 2016; Khan et al. 2018). Consequently, these consultants are in charge of
advising responsible stakeholders on key EIA procedures, practices, and policies, as well as
conducting the assessment and proposals for mitigation of the potential environmental impacts of the
project (Morrison-Saunders and Bailey 2009).

Multiple researchers agree on the preponderance of resources available to conduct the EIA
effectively (Chanthy and Griinbiihel 2015; Khan et al. 2018). The relevance of specific consultants’
resources such as the number of consultants involved in the assessment has been emphasized in
previous research as an essential driver for EIA effectiveness. (Kamijo and Huang 2019). Moreover,

this driver has been also identified in multiple case studies in countries such as Egypt (Badr et al.
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2011), Greece (Cashmore et al. 2002), and Cambodia (Chanthy and Griinbiihel 2015). The
implications of the number of consultants may be contradictory. On one hand, high number of
consultants is desirable for providing the heterogeneous disciplines required and gathering multiple
technical backgrounds that may potentiate a holistic assessment (Androulidakis and Karakassis
2006). Conversely, high number of consultants increases potential coordination pitfalls that may lead
to issues such as duplication of information or even inconsistencies between sections of the EIA and
also may endanger profitability for consultants (Badr et al. 2011; Kabir and Momtaz 2012).
Project Features

Project features play a key role as drivers for EIA effectiveness, as established in extant EIA
literature (Badr et al. 2011; Barker and Wood 1999; Cashmore et al. 2002; Sandham and Pretorius
2008). Such characteristics constitute a differentiator among the cases that may impact their outcomes
(Verweij 2015) and influence the magnitude and complexity of potential environmental impacts
(Badr et al. 2011). Specific project features play a key role as drivers of the EIA effectiveness: project
cost, number of bidders, initiation process, and location. They constitute key determinants for ground,
tectonic, geological, morphological, bioclimatic, and climactic conditions, as well as for government
support, cost, and interest from potential private investors (Androulidakis and Karakassis 2006).

The relevance of project cost on EIA effectiveness has been emphasized in multiple analyses
in several European countries (Barker and Wood 1999) and some other countries such as Egypt (Badr
et al. 2011), and South Africa (Sandham and Pretorius 2008). High capital costs in a project often
result in an increase in the magnitude and complexity of the potential environmental impacts (Badr
et al. 2011). This complexity is reflected in a higher amount of impacted communities, higher
interrelationships among impacts, more difficulty in determining impacts accurately, and higher
uncertainty in forecasting (Bond et al. 2018; Faubert et al. 2010). As a result, high potential for
adverse impacts can lead concessionaires to invest increasing commitment levels and resources for

developing EIA (Cashmore et al. 2002).
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Bidders in project procurement processes have been identified as relevant drivers for EIA
effectiveness (Badr et al. 2011). The number of bidders that take part in PPP tendering has been
recognized in the extant literature as a key indicator of the strength of competition (Domingues and
Sarmento 2016). Due to the comprehensive tendering requirements regarding previous specific
experience of PPP bidders, a limited number of proponents often participate in tendering processes
because of the effort required to select suitable partners for establishing the proposed special purpose
vehicle (Aladag and Isik 2020). The number of procurement participants is also limited in large-scale
projects because of the significant investment of proponents required for tendering processes
(Soecipto and Verhoest 2018). Moreover, previous researchers have identified counterintuitive
implications of strong competition such as its impact on a higher probability of aggressive bids, which
may result in higher budget constraints (including constraints for conducting a proper EIA)
(Domingues and Sarmento 2016). In any case, due to the few market participants in the PPP market,
non-preferred bidders play a significant role in the middle- and long-term in order to increase their
probability of winning future tenders (Cave and Nicholls 2016). In the middle-term, non-preferred
bidders exert accountability over the project based on their knowledge about EIA processes,
stakeholder issues, and environmental permits when preparing the detailed proposal during the
tendering stage; while in the long-term they may be able to bid more aggressively in new tenders to
increase their chance to win future bids (Nijsten et al. 2010; Uttam et al. 2012).

On the other hand, the influence of the initiation process on EIA outcomes has been
documented previously in developing countries. In particular, it is important to highlight EIA-related
differences according to PPP initiation processes (Castelblanco et al. 2020). While for solicited
proposals, the public sector identifies PPP scope and invites private firms for the tendering (Osei-kyei
and Chan 2018); for unsolicited initiatives, the proposal is presented by private companies to the

government with no prior request from the public sector, which usually is motivated to address slow
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implementation and the scarcity of innovation in projects initiated by the public sector (Casady and
Baxter 2021).

Finally, project location is a meaningful determinant of potential environmental impacts
involved in PPPs (Badr et al. 2011). This project feature may be a key determinant for ground,
tectonic, geological, morphological, bioclimatic, and climactic conditions (Androulidakis and
Karakassis 2006). Moreover, the sensitivity of some key stakeholders regarding the location of
projects may also influence potential project impacts (Aladag and Isik 2020).

Commupnities’ Participation

Communities’ participation is not only a requirement within the EIA process but also has
been identified by multiple researchers as a key factor for effective EIA (Chanthy and Griinbiihel
2015; Morrison-Saunders and Bailey 2009). Previous research has evaluated EIA performance and
identified that public participation plays a crucial role across pre- and post-submission phases in
Europe (Barker and Wood 1999). This factor is even more relevant in developing countries, which
traditionally have been recognized for their poor performance in this regard (Kamijo and Huang
2019).

The link between responsible stakeholders and concerned communities is fundamental to the
trust-building that is required for the long-term legitimacy of EIA and project during their life cycle
(Bond et al. 2018; Chanthy and Griinbiihel 2015). Moreover, public involvement is a meaningful goal
for EIA, which require conducting a public consultation process with communities (Sinha and Neeraj
Jha 2020). A successful public consultation process also allows for unraveling meaningful inputs for
building the EIA and the overall planning process (Chanthy and Griinbiihel 2015). On the contrary,
the lack of proper participation of key social stakeholders such as indigenous people or the local civil
society restricts the consideration of their multiple perspectives and interests, resulting in the erosion
of the legitimacy of the process (Korhonen-kurki et al. 2014).

PPPs and EIA

10
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Legal frameworks around the world do not make distinctions between EIA conducted among
PPPs, and traditional project deliveries (Glasson et al. 2012). In both cases, specialized consultants
were hired to conduct the EIA required for the environmental licensing of the project (Morrison-
Saunders and Bailey 2009). There is, however, a significant difference between both project deliveries
regarding consultants’ accountability.

Traditional procurement methods such as Design-Bid-Build (DBB) tend to neglect the
accountability of consultants once the design phase has finished (Azhar et al. 2014; Ibbs et al. 2003).
Therefore, the potential risks, derived from the EIA developed by the consultant or from its pitfalls,
are allocated among the public sector and the contractor that wins the bidding for the construction
(Faith-Ell and Arts 2009). As a result, traditional project deliveries were preferred for less complex
infrastructure projects with fewer environmental risks (Hansen and Wood 2016).

To incentivize the efficiency and innovation of the private sector, PPPs tend to establish that
the concessionaire should be responsible for the detailed design and the EIA in the shaping phase of
the project (Jooste et al. 2011). In theoretical terms, PPPs allow the concessionaire to incorporate
innovation within the design and the EIA to achieve the best trade-off possible for the construction
and operation phases (Castelblanco et al. 2022b; Castelblanco and Guevara 2022b; Grimsey and
Lewis 2011). However, many jurisdictions worldwide prefer to involve the concessionaire at the end
or after the EIA to reduce future environmental uncertainty; limiting the room for concessionaires’
innovative practices (Agarchand and Laishram 2017; Faith-EIl and Arts 2009; Noble 2002).

The involvement of concessionaires in the EIA also aggregates meaningful stakeholders who
demand increasing standards. Debt providers play a significant role; they complement traditional
requirements, therefore increasing requirements for the concessionaire regarding good practices
(Faubert et al. 2010). This could reduce environmental risks that may increase long-term uncertainty
(Faith-Ell and Arts 2009; Faubert et al. 2010). Simultaneously, impacted stakeholders, such as local

communities, ethnic minorities, and users, may be incorporated through the consultation processes

11
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conducted either by the public or the private parties (Castelblanco et al. 2022c; Reeves 2013; Rojas

et al. 2020).

RESEARCH METHODOLOGY
Reasons for Adopting fsQCA

This study adopts fSQCA due to multiple reasons. First and foremost, this study presented
theoretical reasons for assuming that the conditions identified produce a combined effect on the EIA
effectiveness (Schneider and Wagemann 2010). Secondly, the cases analyzed (e.g., 28 PPP projects)
constitute a medium-size dataset, which is a sample too large for in-depth case studies and too small
for regression analysis (Callens et al. 2021). Third, this approach allows the investigation of
conjunctural causation through a systematic comparative analysis across small individual cases
sample (e.g., 10-30) to maintain complexity (Rihoux and Lobe 2012). A small sample of individual
cases is suitable for this study because of the reduced number of these PPPs in Colombia and the
magnitude of each initiative (i.e., the average cost of 400 million dollars each) (World Bank 2016).
Fourth, qualitative comparative analysis (QCA) is useful to identify complex relationships between a
set of causal conditions and EIA outcomes (Befani and Sager 2006). Therefore, this approach
identifies multiple configurations (i.e., combinations) of conditions resulting in equifinality (i.e., the
same outcome) (Dai et al. 2021). This combinatorial effect of potential causal conditions is relevant
for this study to analyze the complexity of relationships between causal conditions that produce a
specific EIA effectiveness outcome. Fifth, the case design aimed to gather common background
features (e.g., one single PPP program in a ten-year period with common normative background),
which are relevant for the sampling procedure in QCA design (Rihoux and Lobe 2012). Sixth, fsQCA
was chosen because it reduced the likelihood of contradictory configurations where the same
combination of conditions resulted in different outcomes in comparison with crisp-set QCA (Rihoux

and Lobe 2012).

12
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FsQCA was preferred over mvQCA because this study required to establish clear differences
between members and non-members for each condition and outcome (Schneider and Wagemann
2007; Vink and Vliet 2009). This is something difficult to do through mvQCA due to ambiguity-
related concerns (Pappas and Woodside 2021; Schneider and Wagemann 2007). Additionally, prior
research has emphasized the inconveniences in terms of using mvQCA with ordinal notions derived
from underlying interval-scale level data (Vink and Vliet 2009). This means that it is not suitable to
adopt categories in mvQCA in cases where it is necessary to ordinate ranges (e.g, the highest value
in category 1, a lower value in category 2, and the lowest value in category 3) (Schneider and
Wagemann 2007). Considering that this study relies on multiple conditions associated with ordinal
notions (e.g., project cost, number of bidders), the adoption of fsQCA is justified.

Theoretical Basis of Qualitative Comparative Analysis

QCA integrates qualitative and quantitative approaches to decode complex relationships of
causality among outcomes and configurations (Delhi and Mahalingam 2020). Moreover, QCA
integrates the variable-oriented (i.e., quantitative) and case-oriented (i.e., qualitative) approaches
(Verweij 2015). From the quantitative point of view, QCA analyzes an adequate number of cases as
required to produce generalizations from an analytic-formalized approach by using Boolean algebra
to reduce cases into conditions, which allows for replication (Ragin 2008). From the qualitative
perspective, QCA considers individual cases as complex entities by considering causality from the
different combinations of conditions that may generate the same outcome (Rihoux and Lobe 2012).

QCA has features of case study analysis and statistical analysis to analyze diverse conjectural
causations (Ragin 2008). QCA also reveals the most recurrent set of causal conditions that results in
a specific outcome (Verweij 2015). The use of QCA has grown during the last decade because it
enables in-depth analysis and, simultaneously, generalization to build theory when the complex

interplay between outcomes and conditions is not fully acknowledged (Shrestha et al. 2021).
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Crisp-set QCA was the original method developed in the late 1980s, which considered
Boolean values (i.e., 0 or 1) for the conditions and outcomes (Rihoux and Lobe 2012). The binary
configuration allows assigning 0 when there is no membership and 1 when there is membership
(Shrestha et al. 2021). Crisp-set QCA aims to simplify complicated and long expressions into the
least complex solution (i.e., parsimonious) (Rihoux and Lobe 2012). Consequently, when different
Boolean expressions cause the same outcome but differ in just one causal condition, the algorithm
considers the causal condition that differentiates both expressions as irrelevant and removes it to build
a more parsimonious combined expression (Shrestha et al. 2021).

The Boolean configuration of crisp-set QCA may lead to contradictory configurations and
loss of information, which affected the analysis (Dai et al. 2021). To reduce the loss of information
and inconsistent configurations of crisp-set QCA, two alternative QCA techniques were introduced,
namely, multivalue and fuzzy-set QCA (Rihoux and Lobe 2012). Multivalue QCA considers values
greater or equal to crisp-set values to characterize relevant subgroups and consider more information
(Dai et al. 2021). The fuzzy-set (fSQCA) uses continuous values between 0 and 1 to capture different
membership levels among the causal conditions (Ragin 2008).

Among the alternative QCA techniques, fsSQCA has become especially preferred for studies
focused on PPPs in both developed and developing countries because of the application of partial
membership in the potential conditions (Dai et al. 2021; Gross 2010; Ragin 2008). FsQCA analyzes
and contrasts cases in a more granular way by establishing these partial memberships on the potential
conditions when it is not possible to obtain large data sets (Delhi and Mahalingam 2020).

Applied Methodological Procedure

To understand the drivers for the EIA effectiveness and the multiple combinations built by
the complex interplay of these drivers in road PPPs, this study adopted a condition-oriented
perspective focused on the conceptual understanding of types of cases, cross-case comparisons, and

reliability and robustness of QCA solutions (Thomann et al. 2022). A five-stage fsSQCA methodology

14



358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381

382

was conducted to this end, as is shown in Fig. 1. The subsequent subsections detail the theoretical

basis of fsQCA, the reasons for adopting fSQCA, and the five methodological stages conducted.
Fig. 1. Methodology stages

Case Selection

The selection of the road PPP program in Colombia for the analysis was based on three main
reasons: First, Colombia is one of the seventeenth megadiverse countries in the world ranking among
the first five positions in the diversity of mammals, birds, reptiles, plant species richness, freshwater
fish, amphibians, and butterflies (Rodriguez-Zapata and Ruiz-Agudelo 2021). As a result, these cases
are representative of large infrastructure projects such as road PPPs in representative megadiverse
countries in the five continents (e.g., Australia, Brazil, China, India, Indonesia, Mexico, South Africa,
the US) that entail more complex baseline environmental factors, which implies higher prospective
impacts to be identified, foreseen, and assessed in the EIA. Additionally, the scope and regulation for
conducting the EIA are well-established in the legal framework through multiple laws and decrees
that include specific terms of reference and specific requirements (Caro-Gonzalez et al. 2021). This
mature framework allows for representativeness among legislations in multiple countries. Finally, in
this country, the EIS and EIA are open access public documents that are provided by the
environmental licensing authority (Caro-Gonzalez et al. 2021). The availability of reliable public
information allows for transparent data for the analysis.

Data was collected from multiple Colombian road PPPs who had completed the environment
license process. The cases were chosen purposively in this study, with consideration that fSQCA is
significantly more case-sensitive in comparison to single-case studies or statistical analysis based on
large samples (Cho et al. 2021). In selecting these cases, the greatest variety of causal factors and
outcomes for decoding the relationships among them was taken into account. Road PPP projects that
have completed the procurement phase were included as candidate cases for gathering empirical

evidence for this study. A total of 59 road PPP projects were preselected.
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Cases for the study were selected via a screening process based on the following criteria: (1)
projects that have completed the environmental licensing process excluding two projects with 57 road
PPPs remaining. (2) the projects all had significant magnitude and complexity, therefore projects
below 120 million USD were removed, excluding 23 projects, with 34 remaining. (3) PPPs that were
not procured under a project finance scheme were removed, excluding 5 PPPs. As a result of this
screening process, 29 initiated PPP roads fell within the criteria and were selected, which constitutes
a small sample of individual cases to maintain complexity as suggested by Rihoux and Lobe (2012).
These cases exhibited variability among the causal factors to analyze complex causality under a QCA
approach (Delhi and Mahalingam 2020). The cases analyzed are presented in Table 1.

Table 1. Road PPP cases selected
Data Collection

A comprehensive content analysis of scientific literature on EIA and PPP was conducted.
The analysis included the following keywords: “EIA”, “environmental impact assessment”,
“effectiveness”, “public-private partnership”, “PPP”, “P3”, “PFI”, “private finance initiative”,
“concession”, “BOT”, “build operate transfer”, “toll road”. The search for manuscripts was limited
to those included in the Web of Science search engine during the last 25 years. The initial search
gathered 417 manuscripts. Refinement of the search excluded 69 conference papers and thesis
dissertations, and 348 remained. After this procedure, unrelated categories were removed (e.g.,
Infectious Diseases, Political Science, Automation Control Systems) excluding 124 articles. The
result was the retrieval of 224 articles from 92 journals for further analysis. The list of the articles
analyzed is presented in Appendix S1.

On completion of the content analysis, a detailed case study was conducted for each road PPP
case by triangulating data sources: concession agreements/contractual documents, legal information,
and documents regarding the EIA/environmental license process. Furthermore, enhancement of the

data collection was achieved by conducting in-depth semi-structured interviews based on open-ended
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questions with multiple respondents, including representatives from consultant companies,
environmental agencies, public sector institutions, concessionaires, and academics. A semi-structured
approach is useful to allow informants to further elaborate on answers and provide supporting
evidence (Yin 2003). Interviews lasted between 60 and 110 min and were recorded to avoid any loss
of information. A detailed case study of each road PPP was developed and validated with key
respondents, which is presented in Appendix S2 because of its length (more than 3,000 words).
Definition of the Causal Conditions and Outcomes

To define the causal conditions and outcomes, the content analysis conducted simultaneously
with the case study identified the potential conditions and outcomes. Moreover, a coding process was
employed to analyze information from multiple sources in a structured way (Bazeley and Jackson
2013). This process resulted in the identification of potential conditions and outcomes to be
considered for EIA effectiveness, as discussed in the Findings section. The definition of the conditions
and outcomes was based on the in-depth knowledge of the variables and cases. Additionally, there
was a limitation on the maximum number of conditions based on the number of cases for reducing
the probability of generating low consistency and contradictions (Marx and Dusa 2011), which is a
criterion consequent with previous research within the QCA methodological approach (Moschouli et
al. 2018; Soecipto and Verhoest 2018). Consequently, this research adopted six conditions for the 28
cases analyzed.

Next, the cases were systematically analyzed by employing NVivo 12. First, the semi-
structured interviews were analyzed through the lens of the potential conditions and outcomes
established. Second, concession agreements and contractual documents were reviewed
comprehensively to retrieve project features such as project size, project cost, number of bidders,
initiation process, and location. Third, a systematic review was conducted of legal information to
identify the relevant EIA legislation applicable to each project and judgments concerning the claims

issued by the communities against the EIA in each project, which allows for retrieving features
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regarding the EIA’s normative effectiveness and communities’ involvement. Fourth, documents were
gathered regarding the EIA and environmental license process of each project to assess communities’
participation, consultants’ capability, and the outcomes.
Calibration of Causal Conditions and Outcomes

A calibration scheme to score each of the causal conditions and outcomes objectively was
conducted, following the coding process recommended for conducting QCA to avoid inconsistent
and subjective scoring (Rihoux and Lobe 2012). The calibration scheme aims to establish the rubric
to assess to what degree each case belongs to each of the potential conditions and outcomes (Ruhlandt
et al. 2020b). Partial levels of membership were developed for each causal condition and outcome.
These membership build the calibration, keeping a strong link between empirical analysis and
theoretical data-driven by the cases, theory, and informed judgment (Rihoux and Lobe 2012). Table
2 shows an example of the calibration scheme for one specific potential causal condition (i.e., prior
consultation), which is a factor in the communities’ participation. The full calibration scheme is
presented in Appendix S3. To calibrate each factor to guarantee the correctness and accuracy of the
classifications and the outcomes’ reliability under multiple scoring calibrations, multiple sensitivity
analyses were conducted. The membership scores guarantee objectivity, consistency, reliability, and
replicability to prove the strength of the factors for each case.

Table 2. Example of calibration scheme for Communities’ Involvement

Data Analysis
Screening Process: Comparison of Theoretical Concepts with Empirical Data

This study adopted an inductive analysis in order to choose the final conditions for analysis
(Iyer and Banerjee 2019). Firstly, a consensus was gained based on the comprehensive literature
review about the clusters of potential conditions. Next, the most relevant features of these clusters
were listed and measured based on supporting theory and associated indicators. Third, for analyzing

the empirical information, the data from the cases (i.e., EIA/environmental license documents, semi-
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structured interviews, and lawsuits/courts’ judgments related to the EIA) were triangulated. Fourth, a
content analysis of case-related documentation was done through the lens of the features identified in
previous stages. Lastly, the most critical features identified in the cases were selected according to
their recurrence in the literature giving priority to characteristics able to aggregate some others in one,
resulting in the six most critical conditions selected; which is the maximum number possible
considering the limitation on the number of factors that can be analyzed in QCA according to the
sample of cases (i.e., 28 PPPs) (Marx and Dusa 2011). As a result of this configuration, the probability
of producing results on random data is 6%, which is below the threshold suggested by Marx and Dusa
(2011).
Truth Table

On the completion of the calibration scheme, each project was systematically scored to build
the truth table where the columns display the conditions and outcomes, while the rows show the
configuration of conditions and outcomes for each case (Table 5). All the outcomes and conditions
in the truth table were scored for all the cases according to the calibration scheme established. To
validate the scoring process of the cases in the truth table, the authors performed two distinct roles,
namely, analysts and supervisors. Therefore, the first, third, and fourth authors played the role of
analysts to score the cases independently. In case of disagreement on any specific score, the analysts
discussed the discrepancies. If any discrepancy remained after the discussion, the supervisor (i.e.,
second author) led further discussions with the analysts until reaching a consensus.
Causal Necessity
A causal necessity analysis was conducted following the data collection and the calibration process,
using fSQCA software (version 3.0) (Ragin et al. 2017). This analysis is useful to assess the extent to
which a subset of the causal condition generates a specific outcome (Ragin 2008). A condition is
therefore considered necessary if all the occurrences of the outcome demonstrate the presence of this

condition (Ruhlandt et al. 2020a). The consistency value represents the rate of occurrence of the
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causal condition for the outcome (Dai et al. 2021). Consequently, the relationship between a condition
and a specific outcome will be stronger as the consistency is higher (Homayouni et al. 2021). A
condition is assumed as necessary if its consistency value is higher than 0.9 (Cho et al. 2021).
Causal Sufficiency

Following the assessment of the causal necessity, an analysis of the causal sufficiency of
multiple configurations of conditions was conducted, which generates a specific outcome. To do so,
the truth table was analyzed to establish the combinations of causal conditions that generate an
outcome (Rihoux and Lobe 2012). Overall, causal sufficiency aims to calculate to what extent a
specific causal condition is representative of a specific outcome subset (Ragin 2008). Overall, a causal
condition could be assumed as sufficient if its coverage value is higher than 0.8 (Ragin 2008).
VALIDATION

This study aimed to achieve reliability and replicability of the data collection and analysis by
involving diverse practitioners, to giving specific roles to the authors during the data analysis. The
authors' objective was to validate the potential conditions based on a complement between internal
and external perspectives.

Internal validation was reached by conducting a structured grouping strategy for establishing
the potential conditions and the categories of each of them. Each author played specific roles: three
analysts (the first, the third, and the fourth authors), and two supervisors (i.e., the second and the last
authors) because of their higher experience. The three analysts separately reviewed the concession
agreements, contractual documents, legal information, EIAs, and environmental licenses in line with
the potential conditions established. Each of the authors checked every single condition and then
scored for each case. If there was a disagreement in any country among the analysts, all the analysts
debated their discrepancies. If there were two rounds of debate without consensus, the discrepancies

were discussed with both supervisors until achieving consensus.
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External validation was achieved through conducting the Delphi methodology. This process
was employed in the study because it is useful for the identification and validation of the potential
conditions (Ruhlandt et al. 2020a). It enables the seeking of both individual and consensus opinions
from multiple experts physically separated but, at the same time, keeping experts’ anonymity (Hanna
and Noble 2015).

To refine and validate the factors identified in the content analysis of literature, a Delphi
process was conducted with a panel of experts. Firstly, the potential experts were identified based on
their experience and knowledge in the EIA applied in PPPs. The criteria for selecting candidates for
the Delphi process was to have more than 5 years of significant work experience focused on PPPs
and EIA (or a closely related environmental subject area). Secondly, once the potential candidates
were identified, the final selection of the panel was conducted. From 19 potential candidates, 10
experts conducted three consecutive rounds of the Delphi process. Next, to reduce bias, the
questionnaire included various methods such as the contrast effect and the collective unconscious,
recommended in similar studies (Ruhlandt et al. 2020a). If the experts considered some additional
factors to be missing during the first round, they were invited to supplement the preliminary potential
causal conditions and outcomes. Finally, the Delphi process analytical included scoring each potential
causal condition and outcome derived from the content analysis on a Likert scale where 5 represents
extremely important, which is consistent with previous approaches (Delhi and Mahalingam 2020).
An iterative process was conducted to reach consensus, therefore, if the ratings of participants diverge
from the group’s average, further interviews were conducted to elucidate the explanation of the
divergence, as recommended by similar studies (Ruhlandt et al. 2020a). As a result, an agreement
was reached after three rounds of discussion and feedback and more than 30 hours of interviews.

Overall, this study incorporated multiple good practices recommended for increasing
replicability and validity. Consequently, this study presented a detailed justification for the selection

criteria for the cases chosen (Thomann et al. 2022). The number of conditions was limited according
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to the number of cases for reducing the probability of generating low consistency and contradictions
(Marx and Dusa 2011). The manuscript and supplementary materials incorporate the threshold values,
truth table, coverage, and consistency measures (Jordan et al. 2011; Thomann et al. 2022).
Additionally, the threshold values for fsQCA, the calibration of the conditions and outcomes (Jordan
et al. 2011). The analysis of necessary and sufficient conditions was developed in different steps,
starting with the analysis of necessary conditions (Thomann et al. 2022).
FINDINGS
Screening Process of Conditions
As a result of the literature reviewed, ten factors were identified along the three clusters established
as follows. Firstly, the clusters of the factors, namely, environmental consultants’ capacity
(Androulidakis and Karakassis 2006; Kagstrom 2016; Kamijo and Huang 2019; Khan et al. 2018;
Momtaz and Kabir 2013), project features (Badr et al. 2011; Cashmore et al. 2002), and communities’
participation (Chanthy and Griinbiihel 2015; Morrison-Saunders and Bailey 2009) were identified.
Secondly, the most relevant features (i.e., ten) of these clusters were listed and the maximum number
allowed for the analysis (i.e., six) were selected according to their recurrence in the literature giving
priority to features able to aggregate some others in one. For example, project cost (PC) was built
based on a normalized indicator of cost (million USD per km) to aggregate cost (USD) and size (km)
nominal indicators in road infrastructure. As a result of the screening process, the six most critical
factors were selected as shown in the next subsection.
Operationalization and Calibration of Conditions and Outcomes

The operationalization of the causal conditions within the clusters identified was conducted
based on the comprehensive literature review and the analysis of the cases. The membership
calibration in this study is based on empirical and theoretical studies as recommended by QCA
researchers (Rihoux and Ragin 2009). The calibration scores for the conditions and outcomes are

presented in Table S3 in the Supplementary Material.
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Conditions

The six conditions for EIA effectiveness were operationalized through the three main clusters
identified in the literature review: project features, consultants’ capability, and communities’
participation (Table 3) (Agarchand and Laishram 2017; Sedlin et al. 2020; Sinha and Neeraj Jha
2020).

Table 3. Conditions identified for the Study

The project features cluster is composed of four conditions, namely project cost, number of
bidders, initiation process, and location of the project.

(1) Project cost (PC) is represented in this study by the normalized cost condition (i.e., cost
per km). This indicator was preferred over traditional measures associated with project size such as
total cost or road width and length because, apart from such aspects, normalized cost also allows for
identifying difficulties linked to terrain-related characteristics (e.g., local geotechnical conditions and
incidence of complex infrastructures such as tunnels and bridges), which has been positively
correlated with the likelihood of future cost overruns (Kumar 2021). Additionally, this is in line with
prior research on transportation megaprojects adopting cost per unit distance as a suitable proxy for
conducting cost-related analysis (Priemus et al. 2008).

This condition was directly calibrated based on the review of the 28 PPP projects under study,
with maximum and minimum costs of 27 and 1 million USD per km, respectively. The 50" percentile
was established as the cross-over point (i.e., 4 million USD per km); and the 20" (i.e., 2 million USD
per km) and 80" (i.e., 6 million USD per km) percentiles were assumed as the full non-membership
and full membership thresholds, respectively.

(2) Number of bidders (BID) is employed as an indicator to examine the intensity of
competition and, consequently, the potential accountability exerted by non-preferred bidders
(Domingues and Sarmento 2016). On one hand, the presence of one single bidder can be interpreted

as if the PPP project did not significantly incentivize private firms to participate in the procurement
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process, as potential proponents might have perceived the project too risky or incompatible with their
interests (Aladag and Isik 2020; Badr et al. 2011). This may diminish accountability levels across
multiple project phases because of the absence of non-preferred proponents (Cave and Nicholls
2016).

Conversely, the existence of a significant number of proponents investing money and efforts
in the bidding process can be expected if the risks-benefits ratio of the PPP is favorably perceived by
multiple private partners (Badr et al. 2011). This is a positive sign in terms of improving
accountability levels, as non-preferred proponents’ knowledge about the project (e.g., stakeholder
management issues, EIA process, and environmental permits) can influence the way the
concessionaire is controlled throughout the project’s lifecycle (Nijsten et al. 2010).

Direct calibration was used for establishing the membership of this condition by considering
the case study data. The cross-over point was set at the average number of bidders, between 2 and 3
proponents per project. The full non-membership was established as one single bidder (i.e., 20"
percentile), which is also the minimum number of bidders found in previous studies (Domingues and
Sarmento 2016; Guevara et al. 2020). In line with that, the full membership threshold was set at the
80™ percentile (i.e., more than 3 bidders), which is higher than the mean of bidders found in 32
international PPP projects analyzed among 13 countries (Domingues and Sarmento 2016).

(3) The initiation process (IN]) reflects either if the project was originated by the public sector
(solicited proposal) or by the private sector (unsolicited proposal). Consequently, the set was defined
through two anchor points: full membership (1- solicited proposal), and full non-membership (0 —
unsolicited proposals).

(4) Location (LOC) is referred to the geographical position of the PPP project in the country.
The location of a road project determines several implications due to geotechnical factors, weather-
related conditions, forest cover concerns, and even key determinants of the traffic such as the regional

economic and demographic aspects (Androulidakis and Karakassis 2006).
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The calibration for this condition was established by considering that the Andes Mountains
in Colombia are split into three branches (i.e., Western, Central, and Eastern) (Cosoy 2015). Based
on that, non-membership was established for regions related to the Central and Western branches
(Mid- and South-West regions) which are the most stable geotechnically (Cediel and Shaw 2019).
Additionally, these regions are the rainiest and exhibit the highest forest cover across the territories
encompassing the Amazon and Darien rainforests (Anaya et al. 2020). Furthermore, these territories
have established relevant historical economic ties with Colombian Pacific coast ports (Cosoy 2015).

Conversely, membership was established for regions related to the Eastern mountain range
(Mid-East and North regions), which are the least geotechnically-stable (Cediel and Shaw 2019) and
rainy (e.g., Atlantic region) areas; including territories with the lowest forest cover (e.g., La Guajira
desert) (Anaya et al. 2020). Moreover, these zones have constituted preponderant historical economic
ties with the Colombian Atlantic Coast and Venezuela (Cosoy 2015).

(5) The consultant’s capability is focused on the resources of specialized environmental
consultant companies that are subcontracted by the concessionaires to conduct the EIA and obtain the
environmental license for the EIA approval, which is required to start the construction works. As
shown in Table 3, the consultants’ capability relies on staff resources condition (STF), which assesses
the interdisciplinary team of specialists deployed to undertake the EIA. A statistical analysis of the
data was performed to identify three anchor points that define the set:

e Full membership: At least 60 expert positions (i.e., 95" percentile)
e Cross-over point: 40 expert positions (i.e., average)
e  Full non-membership: Less than 20 expert positions (i.e., 5™ percentile)

(6) The third cluster is communities’ participation and relies on communities’ involvement,
which assesses the significance of the participation of the inhabitants within the influence area of the
project in the EIA development. Previous research has demonstrated that the lawsuits entail a

transparent indicator of public participation success (Sedlin et al. 2020). Moreover, the absence of
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lawsuits against the EIA process indicates a successful community involvement, and a significant
absence of communities’ involvement is reflected in multiple lawsuits led by these communities in
which the court’s judgments are in the plaintiff’s favor.

This condition was scored and calibrated by adopting the existence of court judgments in
response to lawsuits brought by communities against the EIA process at the cross-over point. The
absence of lawsuits was set as threshold for full membership, which is something that has been
recognized in the extant literature as a reliable indicator of successful communities’ participation
(Sedlin et al. 2020). Patrial membership was characterized as the presence of court judgments against
the plaintiff’s claim in all the cases. In line with that, the existence of court judgments in the plaintiff’s
favor was assumed as partial non-membership for one single verdict and as a full non-membership
for two or more decisions.

EIA Effectiveness Dimensions as Qutcomes

The relevant outcomes established for the analysis were based on the multidimensional

definition of EIA effectiveness, namely, procedural, substantive, transactive, and normative (Fig. 2).
Fig. 2. Causal Conditions and Outcomes

Normative effectiveness analyzes the extent to which the policy meets its intended goal
(Baker and McLelland 2003). Procedural effectiveness examines the adherence of the EIA to the
policy and its process structure (Loomis and Dziedzic 2018). Substantive effectiveness focuses on
the effects of the EIA on the reduction of negative environmental impacts (Lyhne et al. 2017). The
transactive dimension considers the effectiveness of the cost and time required to conduct the EIA
(Chanchitpricha and Bond 2013). The anchor points defining each outcome are presented in Table 4
and the full calibration scores are presented in Table S3 in the Supplemental Material.

Table 4. Anchor points for Outcomes

Truth Table
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Among the 29 PPP projects studied, 28 (97%) were analyzed as the authors gathered enough data.
Each of the 28 cases was coded according to the calibration scheme established previously. Table 5
shows the truth table presenting the fuzzy membership scores for the conditions and outcome
indicators. For each of the four outcome indicators (normative, procedural, substantive, and
transactive EIA effectiveness) fSQCA was conducted separately to establish the combination of
conditions that led to their success. The truth table reveals that no cases were missing data, which
demonstrates the completeness of the data gathered.
Table 5. Truth Table of fsQCA for 28 road PPP cases

Analysis of Causal Necessity for EIA Effectiveness

For this study, necessary conditions are considered if their consistency is higher than 0.9
(Ragin 2008). Based on such a consistency threshold, there are no necessary conditions for producing
high effective EIA outcomes, as presented in Table 6. Overall, none of the consultants' capability,
project features, or communities' participation includes necessary conditions for a high EIA
effectiveness in an isolated way.

Table 6. Necessary Conditions with the Highest Consistency Scores

Analysis of Sufficient Configurations for EIA Effectiveness

Unlike the analysis of causal necessity, the analysis of sufficient configurations aims to
expose the set of conditions configurations that are sufficient to lead to a high EIA effectiveness in
each of the dimensions. The most representative parsimonious configurations of conditions for
generating each of the EIA effectiveness dimensions were analyzed considering consistency values
greater than 0.9 (Jordan et al. 2011). These configurations may include the absence of one or more
conditions (denoted by ~) for producing EIA effectiveness. Table 7 shows the summary of sufficient
combinations that led to each of the EIA effectiveness dimensions along with the number of cases.

Table 7. Parsimonious Solutions for EIA Effectiveness

EIA Effectiveness Dimension 1: Normative
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The analysis resulted in three combinations of conditions leading to EIA normative
effectiveness (Fig. 3). Figure 3 presents boxes to establish the presence/absence of a specific condition
in sufficient combinations according to the QCA. The boxes are connected by arrows to indicate each
of the combinations of conditions sufficient to produce each of the EIA effectiveness dimensions
analyzed. To facilitate the interpretation of the graph, gray boxes highlight the presence of the
conditions and white boxes the absence (denoted by ~) of them.

Fig. 3. Combinations for EIA Normative Effectiveness

While two out of the three combinations that lead to a high EIA normative effectiveness are
observed on relatively low-cost projects (~project cost) and do not depend on consultants’ capability,
the last combination included settings from the consultants’ capability (staff resources) and project
features (location).

The first and second combinations that are sufficient to lead to a high normative EIA
effectiveness demonstrate that relatively low-cost projects characterized by less significant
affectations on the environment (e.g., non-significant tunnels) did not require the involvement of the
consultants’ capabilities cluster. In this regard, the second combination relies exclusively on the
project features’ cluster demonstrating that relatively low-cost projects may achieve a high EIA
normative effectiveness independently of the communities’ participation and consultants’ capability
according to their specific context (i.e., location). Conversely, the first combination leading to a high
normative EIA effectiveness demonstrated requiring communities’ involvement to reach a significant
achievement of the EIA policy’s intended objectives in relatively low-cost projects.

The last combination for a high normative EIA effectiveness revealed that according to the
project location, specific features from the consultants become increasingly relevant by incorporating
experienced consultants with significant professional backgrounds (staff resources) to achieve the

EIA policy’s intended objectives.
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The Santana-Mocoa-Neiva (Table 5 — Case ID 28) project is an example of multiple
combinations for high normative EIA effectiveness. This is a relatively low-cost project (2 million
USD/km) due to its comparatively fewer representativeness of tunnels and bridges per km located in
the southwest region of the country. This PPP achieved a significant involvement of the communities
through detailed incorporation of their concerns diminishing social opposition against the
environmental licensing resulting in high normative effectiveness.

EIA Effectiveness Dimension 2: Procedural

The EIA procedural effectiveness was analyzed, as presented in Figure 4. The analysis
resulted in one single combination sufficient for producing high EIA procedural effectiveness relying
only on consultants’ capability and project features rather than communities’ participation. In this
combination, projects driven by multiple consultants with significant professional backgrounds (staff
resources) located in the mid-east regions of the country, demonstrated being increasingly prone to
result in highly procedural EIA effectiveness.

The Pamplona-Cucuta project (Case ID 19) provides an example of a high effectiveness
procedural EIA because of the significant staff resources devoted by the consultant. Moreover, the
concessionaire chose one of the most experienced environmental consultant companies in EIA in
PPPs the country involved in four out of the 28 road PPP projects in the country, which incorporated
more than 50 experts from multiple backgrounds to develop the EIA resulting in a high procedural
EIA effectiveness.

Fig. 4. Combinations for EIA Procedural Effectiveness

Interestingly, this combination demonstrated neglecting communities’ participation but
including specific consultants’ configurations (staff resources). Consequently, the adherence of the
EIA to the theoretical-methodological formulations is driven by the knowledge, experience, and
capabilities of the consultants and the implementation of the assessment on the site according to the

environmental conditions rather than the communities’ participation.
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EIA Effectiveness Dimension 3: Substantive

The analysis of the conditions sufficient for high substantive effectiveness resulted in two
combinations (Fig. 5). Overall, both combinations demonstrated that communities’ involvement is a
common sufficient condition for a high substantive EIA effectiveness. In effect, a sustained long-
term reduction of negative environmental impacts in large-size projects requires proactive public
accountability developed by the communities inhabiting local territories.

Fig. 5. Combinations for EIA Substantive Effectiveness

In this regard, the first combination demonstrated that the complementary accountability
developed in the life cycle from a high number of non-preferred bidders and communities entails
sufficient conditions for a highly effective substantive EIA. Interestingly, the consultants’ capability
proved not to be significant in achieving a high EIA substantive effectiveness for this combination.
This counterintuitive finding proves that achieving the reduction of negative environmental impacts
properly relies more significantly on the performance of the concessionaire to conduct the measures
established in the EIA rather than the consultants’ capacity.

The second combination sufficient to lead to a high substantive EIA effectiveness relies on
the three clusters of conditions: the consultant’s capability, project features’, and communities’
participation. Projects initiated entirely by the public sector (i.e., solicited proposals) with
concessionaire’s environmental advisors that assigned fewer staff resources for the EIA (~staff
resources) aiming to facilitate collaboration and coordination within the consultant's team and a
significant communities involvement resulted in high substantive EIA effectiveness. The Discussion
section will provide the main reasons why fewer staff resources within the concessionaire’s
environmental advisors may be beneficial for the EIA effectiveness.

The Villavicencio Yopal highway (Case ID 12) is an illustration of both combinations. This
is a project initiated by the public sector (solicited proposal) that simultaneously gathered a significant

number of bidders (six proponents), a few consultant’s crew (less than 20 members with key
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backgrounds), and achieved a significant communities involvement during the environmental
licensing process by incorporating their main concerns within the environmental impact assessment,
resulting in a high substantive EIA effectiveness.
EIA Effectiveness Dimension 4: Transactive

The analysis of the conditions sufficient for high transactive effectiveness resulted in five
combinations of conditions that lead to a high EIA transactive effectiveness (Fig. 6). Interestingly,
four out of the five combinations demonstrated that the duration of the environmental licensing
process relies on reduced members within the concessionaire’s environmental advisor team with
specific professional backgrounds, which will be further explained in the Discussion section.

Fig. 6. Combinations for EIA Transactive Effectiveness

The first combination relies on relatively low-cost projects under specific contextual
conditions (~location) led by a consultant team composed of a small number of specific roles. The
second and third combinations for producing high transactive effectiveness have requiring high
communities’ involvement in common. Consequently, the accountability role of communities is a
significant driver for the transactive effectiveness of the EIA and the duration of the environmental
licensing process. There are two alternative pathways to reach transactive effectiveness when
coexisting a few consultant’s staff resources and a high communities’ involvement depending on
specific project features either under specific contextual conditions (location) or relatively low-cost
projects. Alternatively, a highly competitive tendering process (number of bidders) results in higher
accountability from the non-preferred bidders, which incentivizes optimizing the efforts within a
reduced staff team to achieve a high effective EIA from a transactive perspective.

The last combination relies exclusively on project features. This demonstrates that if the
project resulted from a highly competitive tendering process with three or more shortlisted tenders
(number of bidders) and specific contextual factors (location), the consultants’ capability and

communities’ participation are not required to achieve a highly effective EIA from a transactive point
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of view. Transversal del Sisga project (Case ID 10) provides a meaningful example of this
combination resulting in a high EIA transactive effectiveness. This is the most competitive tendering
process (i.e., seven bidders) among the sample analyzed located in the mid-east region in Colombia
(Boyaca), resulting in a high transactive EIA effectiveness.

DISCUSSION

After closer examination, findings revealed common patterns about how megaprojects can achieve
elevated levels of EIA effectiveness. These common patterns derived from the QCA findings may
help decision-makers to improve their understanding of the drivers that lead to significant EIA
effectiveness.

Pattern 1: One Recipe Does Not Fit All EIA Effectiveness Dimensions

Before diving into the analysis of each EIA effectiveness dimension, particular attention
should be devoted to the necessity analysis. The QCA distinguished sufficiently the necessary
conditions leading to EIA effectiveness. This analysis demonstrated there are neither sufficient nor
necessary single conditions for the four EIA effectiveness dimensions investigated, which means that
neither the absence nor the presence of any of the conditions is necessary for multidimensional EIA
effectiveness.

Results also revealed that there is no unique combination for producing high effectiveness in
all dimensions of EIA and there are 11 combinations sufficient for producing unidimensional EIA
effectiveness. This finding highlights the relevance of analyzing the four EIA effectiveness
dimensions rather than unidimensional EIA effectiveness, which remains the most traditional
perspective employed for assessing EIA in real projects (Khan et al. 2020). Consequently, findings
decode the configurational essence of EIA effectiveness against the standardized approach aiming for
one size fits all.

Previous literature has emphasized the role of organizational and institutional factors

affecting heterogeneously at the program level. In this regard, Jooste et al. (2011) demonstrated how
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diverse institutional and organizational factors result in the heterogeneous implementation of PPP
programs among regions with similar contexts. This paper complements this perspective at the project
level by demonstrating that even projects within the same institutional and organizational framework
results in heterogeneous pathways leading to a high EIA effectiveness according to specific local
conditions.
Pattern 2: Concessionaire’s Advisors are Required for EIA Effectiveness

This study demonstrated that environmental consultants play a meaningful role in all the EIA
effectiveness dimensions. Moreover, the role of consultants in EIA effectiveness is twofold among
the EIA effectiveness dimensions, as shown in Fig. 7.
Fig. 7. Co-existing Combinations for Multidimensional EIA Effectiveness based on Consultants’
Configurations

For EIA's normative and procedural effectiveness, a high consultant’s staff resources
neglected the impacts exerted by other external stakeholders (i.e., non-preferred proponents and
communities’ involvement) and only relies on its complementation with specific contextual
conditions (a specific location). Conversely, for EIA substantive and transactive effectiveness, a low
consultant’s staff resources constitute the cornerstone for multiple combinations aiming for high
outputs but it is required to be complemented by additional external stakeholders: either a high
communities’ involvement or a high number of bidders. The latter pattern was reflected on North
Connection Road (Case ID 17); which is a solicited proposal whose concessionaire chose a
consultancy company not involved in any simultaneous PPP project that established specific roles
within a reduced number of staff members. This project is a relatively low-cost solicited proposal (3.3
million USD per km) located in the mid-west region (Antioquia region). Overall, procedural
effectiveness is driven by the consultant’s knowledge, experience, and an optimum allocation of

specific capabilities rather than an excessive number of personnel within the consultant's team that
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may lead to coordination issues and the requirement of increasing managerial efforts for the control
and monitoring of the activities for the EIA development.

This pattern complements previous literature focused exclusively on the relationship between
consultants and the public sector (Morrison-Saunders and Bailey 2009). Each of the EIA effectiveness
dimensions requires specific configurations for the consultant’s capability conditions: either
meaningful staff resources (for a high normative and procedural EIA effectiveness) or reduced staff
resources (for a high substantive and transactive EIA effectiveness).

Pattern 3: Project Features is a Cornerstone for Multidimensional EIA Effectiveness

An in-depth analysis of cases revealed that multidimensional EIA effectiveness is suitable
based on specific project features. This pattern was evidenced especially in Autopista al Mar 2 (Case
ID 13) where the simultaneous integration of combinations driven by project features led to a high
normative, substantive, and transactive EIA effectiveness, as shown in Fig. 8. The specific project
features that led to a high multidimensional EIA effectiveness are related to project context (a
relatively low-cost project located in the mid-west region) and specific decisions of the public (a
solicited proposal with a high number of bidders) and private partners (efforts devoted on

communities’ involvement and selection of the consultant company for the EIA).

Fig. 8. Co-existing Combinations for Multidimensional EIA Effectiveness based on Project Features

Previous literature has emphasized the role of project context for risk allocation (Nguyen et
al. 2018); however, this study complements this perspective by demonstrating the role of project
context for EIA. Consequently, specific local circumstances to the project may be favorable to limit
uncertainty regarding potential environmental impacts (i.e., relatively low-cost projects located in

specific regions), contributing to multidimensional EIA effectiveness.
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Sufficient conditions for multidimensional EIA effectiveness demonstrated that a significant
number of non-preferred proponents was a meaningful condition for high outcomes within the project
features. A high number of non-preferred proponents (highly competitive tender) demonstrated
playing a meaningful role in the accountability as a sufficient condition within the combinations for
two out of the four outcomes in this study. The substantive and transactive EIA effectiveness
demonstrated combinations that relied on achieving a significant number of bidders, as shown in Fig.
8. As the number of bidders increases, the accountability for the successful bidder rises with respect
to issues concerning project environmental performance.

An example of this pattern is the Third Lane Bogota-Girardot project (Case ID 26). This
project is a relatively low-cost initiative (less than 4 million USD per km) located in the mid-west
region near the capital of the country and resulted from a highly competitive tendering process in
which three bidding groups were involved. The two non-preferred groups played a meaningful role
in the short- and middle-term, in respect to significantly increasing the accountability of the project
by triggering prominent levels of attention from public sector agencies. In this regard, although the
number of prequalified bidders has previously been analyzed for achieving more competitive PPPs
(De Clerck and Demeulemeester 2016); there remains a gap in the role of non-preferred proponents
during the PPP life-cycle. Consequently, this study highlights the importance of identifying the
accountability role of these players in terms of improving environmental outcomes.

The significance of the number of bidders highlights that the public sector also plays a
significant role in the EIA effectiveness according to the project attractiveness (reflected by the
number of bidders). Relevant competence during the bidding process constitutes a cornerstone for
multidimensional EIA effectiveness, as it strengthens project accountability.

Pattern 4: A High Communities Involvement is one of the Triggers for EIA Effectiveness
A high community’s involvement was found among the combinations for most of the EIA

effectiveness dimensions as a meaningful component. This pattern demonstrated constituting a
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common trigger for multidimensional EIA effectiveness achieved in specific project cases such as
Puerta de Hierro — Cruz del Vizo (case ID 18). Fig. 9 shows the simultaneous conditions allowing
multidimensional effectiveness where a high communities’ involvement was employed in a relatively
low-cost solicited proposal, with a highly competitive tendering process, developed by a team
composed comparatively of a few members (23 members), in the least rainy and with lowest forest
cover regions (e.g., Atlantic region).
Fig. 9. Co-existing Combinations for Multidimensional EIA Effectiveness based on Communities’
Involvement

High levels of community involvement seem to be relevant for the success of three out of the
four analyzed EIA effectiveness outcomes. The communities’ role tends to be paired with few
consultants’ staff resources or a significant number of non-preferred proponents. Consequently, for
multidimensional EIA effectiveness, high levels of communities’ involvement tend to complement
successfully either scarcity of consultants’ staff resources or a significant number of non-preferred
bidders. In line with that, communities’ involvement proved to be useful for improving transactive
effectiveness in conjunction with consultants with limited staff resources either in relatively low-cost
projects or for specific project contexts (location). It also shows to be important to complement the
accountability role played by a significant number of non-preferred proponents in high-competitive
tenders for achieving substantive effectiveness. Overall, significant communities’ involvement
incorporates key EIA considerations that only can be properly known by the historic inhabitants of
the area. Although previous research has identified the relevance of communities’ involvement in
improving PPP outcomes (Castelblanco et al. 2022d; c); further research is required for continuing
proper exploration of the complementary role of communities respecting non-preferred proponents
and consultants in PPP projects.

The prominent role of communities’ involvement complements previous studies focused on

the relevance of specific interest groups among heterogeneous arrangements of local communities for
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public participation aiming for effective EIAs. In this regard, previous research concluded that local
business companies are relevant for successful consultation processes and effective EIA in road
projects (Dagiliute and Juozapaitiene 2018). Previous literature has also focused on the role of ethnic
minorities in the development of megaprojects and their legitimacy (Horta 2012). Accordingly, this
study complements this traditional understanding of the role of communities’ involvement by
demonstrating it is determinant not only for the legitimacy of megaprojects but also for their
environmental performance in the short- and long term.

CONCLUSIONS

By embracing a QCA approach, this study uses fsSQCA to identify the combinations of
conditions that generate causal pathways to EIA effectiveness across 28 toll road PPPs. Although
QCA has not been widely used to analyze EIA effectiveness in PPPs, this study chose this approach
to combine the strengths of qualitative and quantitative methods.

Findings revealed that there are neither sufficient nor necessary single conditions for the four
EIA effectiveness dimensions inquired. Moreover, because there is not a single combination for
producing multidimensional high effectiveness; the analysis shows that examining each of the four
dimensions is required to decode the configurational essence of EIA effectiveness. Consequently, this
investigation explores the multiple conditions shaping environmental success, emphasizing that there
is not a one size fits all recipe for EIA effectiveness in road PPP projects.

This study contributes to the EIA body of knowledge by exposing the influence exerted over
the multidimensional EIA effectiveness by three external stakeholders: environmental consultants,
non-preferred proponents, and communities. A limited number of personnel within the environmental
consultants require to be complemented by either a high number of non-preferred proponents or a
high communities involvement for EIA normative and procedural effectiveness. Non-preferred
bidders demonstrated playing a meaningful role in the life-cycle accountability to achieve the

intended project’s environmental outcomes. Communities’ involvement showed complementing
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successfully either a significant number of non-preferred bidders or scarcity of consultants’ staff
resources by incorporating key considerations for the EIA that only can be properly known by the
historic inhabitants of the area.

Overall, this research provides a basis for academics and practitioners to explore sets of
drivers that trigger EIA effectiveness in road PPP projects. Concessionaire’s decision-makers can use
this study to establish suitable strategies for multidimensional EIA effectiveness according to specific
project features. According to the initial setting of the project, the concessionaire may be benefited
from this study by purposely choosing the environmental consultant and establishing the effort
required for communities’ involvement in order to obtain high EIA effectiveness. Each of the causal
pathways exposed in this study should be further analyzed in future research to facilitate their
implementation in the development of EIA in PPPs. Debt providers can benefit from this study by
incorporating meaningful insights useful to assess and mitigate environmental risk, which is a
significant element within the risk profile assessment for the financial closure of PPP projects. To
reduce environmental risks, debt providers could establish specific requirements according to the
project and concessionaires’ features, to emphasize the specific characteristics of the environmental
consultant and the effort devoted to communities’ involvement to reduce further impacts derived from
the environment and external stakeholders.

LIMITATIONS AND FUTURE RESEARCH

This research is limited in multiple ways. First, the 28 toll road PPPs are ongoing projects
and some of these projects had not finished the construction phase. Future research can focus on
samples of PPPs that have completed the construction and operation phases, especially when
considering the substantive effectiveness that benefits from a long-term rather than a middle-term
perspective. Second, this study focused on a single national PPP program in a developing country
with a single legal framework shaping the communities’ participation, the EIA requirements, and the

environmental licensing process. Further research may benefit from a comparative analysis
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incorporating cases from different legal frameworks, incorporating developed and developing
countries. Third, this analysis was limited to user-pay PPPs. Further research could incorporate
shadow tolls and availability payment PPPs to explore the incidence of the payment scheme in the
EIA effectiveness. Fourth, the sample chosen in this study was restricted to toll road PPP projects.
Future research could comparatively analyze multiple nonroad PPP infrastructures.

Last but not least, this study adopted an outcome-centered approach, which required
restricting the number of potential conditions analyzed in order to ensure results’ empirical relevance.
Moreover, this limitation on the potential conditions analyzed implies that the authors must make
multiple decisions in the bottom-up approach for selecting the final variables and their corresponding
calibration and operationalization (i.e., defining the variables’ indicators and transforming them into
fuzzy sets). To contrast the observed cases with theoretical concepts, further research may adopt a
theory-oriented approach that would allow for the inclusion of an increasing number of conditions
and the integration of the four EIA effectiveness dimensions into one single outcome. Although this
research provides a rigorous operationalization of the variables and outcomes for the first time, the
indicators and calibration presented in this study should be considered as a first attempt to
operationalize the concepts defined. There are research opportunities for further conceptualization of
the indicators of the conditions. The project cost, for instance, might not be measured in a normalized
way (cost per km).

DATA AVAILABILITY STATEMENT

Some or all data, models, or codes that support the findings of this study are available from the
corresponding author upon reasonable request.

ACKNOWLEDGMENTS

This work was supported by Universidad de los Andes under Fondo de Apoyo para Profesores FAPA.
REFERENCES

Agarchand, N., and B. Laishram. 2017. “Sustainable infrastructure development challenges through
PPP procurement process: Indian perspective.” Int. J. Manag. Proj. Bus., 10 (3): 642—662.

39



982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031

Emerald Group Publishing Ltd. https://doi.org/10.1108/IJMPB-10-2016-0078.

Aladag, H., and Z. Isik. 2020. “The Effect of Stakeholder-Associated Risks in Mega-Engineering
Projects: A Case Study of a PPP Airport Project.” IEEE Trans. Eng. Manag., 67 (1): 174—186.
Institute of Electrical and Electronics Engineers Inc.
https://doi.org/10.1109/TEM.2018.2866269.

Anaya, J. A., V. H. Gutiérrez-Vélez, A. M. Pacheco-Pascagaza, S. Palomino—Angel, N. Han, and H.
Balzter. 2020. “Drivers of Forest Loss in a Megadiverse Hotspot on the Pacific Coast of
Colombia.” Remote Sens., 12 (1235): 1-16.

Androulidakis, I., and 1. Karakassis. 2006. “Evaluation of the EIA system performance in Greece,
using quality indicators.” Environ. Impact Assess. Rev., 26: 242-256.
https://doi.org/10.1016/j.eiar.2005.10.001.

Ayres, L., and P. Cramton. 1996. “Deficit Reduction Through Diversity: How Affirmative Action at
the FCC Increased Auction Competition.” Stanford Law Rev., 48 (4): 761-816.

Azhar, N., Y. Kang, and I. U. Ahmad. 2014. “Factors influencing integrated project delivery in
publicly owned construction projects: An information modelling perspective.” Procedia Eng.,
77:213-221. Elsevier B.V. https://doi.org/10.1016/j.proeng.2014.07.019.

Badr, E. A., A. A. Zahran, and M. Cashmore. 2011. “Benchmarking performance: Environmental
impact statements in Egypt.” Environ. Impact Assess. Rev., 31 (3): 279-285. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2010.10.004.

Baker, D. C., and J. N. McLelland. 2003. “Evaluating the effectiveness of British Columbia’s
environmental assessment process for first nations’ participation in mining development.”
Environ. Impact Assess. Rev. Elsevier Inc.

Barker, A., and C. Wood. 1999. “AN EVALUATION OF EIA SYSTEM PERFORMANCE IN
EIGHT EU COUNTRIES.” Environ. Impact Assess. Rev., 19: 387-404.

Bazeley, P., and K. Jackson. 2013. Qualitative data analysis with NVIVO. J. Educ. Teach. London:
SAGE Publications.

Befani, B., and F. Sager. 2006. “QCA AS A TOOL FOR REALISTIC EVALUATIONS: The Case
of the Swiss Environmental Impact Assessment.” 263-284.

Bojorquez-Tapia, L. A., S. Sdnchez-Colon, and A. F. Martinez. 2005. “Building consensus in
environmental impact assessment through multicriteria modeling and sensitivity analysis.”
Environ. Manage., 36 (3): 469—481. https://doi.org/10.1007/s00267-004-0127-5.

Bond, A., F. Retief, B. Cave, M. Fundingsland, P. N. Duinker, R. Verheem, and A. L. Brown. 2018.
“A contribution to the conceptualisation of quality in impact assessment.” Environ. Impact
Assess. Rev., 68: 49-58.

Callens, C., K. Verhoest, and J. Boon. 2021. “Combined effects of procurement and collaboration
on innovation in public-private-partnerships: a qualitative comparative analysis of 24
infrastructure projects.” Public Manag. Rev. Taylor and Francis Ltd.
https://doi.org/10.1080/14719037.2020.1867228.

Caro-Gonzalez, A. L., J. Toro, and M. Zamorano. 2021. “Effectiveness of environmental impact
statement methods: A Colombian case study.” J. Environ. Manage., 300. Academic Press.
https://doi.org/10.1016/j.jenvman.2021.113659.

Casady, C. B., and D. Baxter. 2021. “Procuring healthcare public-private partnerships (PPPs)
through unsolicited proposals during the COVID-19 pandemic.” J. Public Procure. Emerald
Group Holdings Ltd. https://doi.org/10.1108/JOPP-07-2020-0061.

Cashmore, M., E. CHRISTOPHILOPOULOS, and D. COBB. 2002. “AN EVALUATION OF THE
QUALITY OF ENVIRONMENTAL IMPACT STATEMENTS IN THESSALONIKI ,
GREECE.” J. Environ. Assess. Policy Manag., 4 (4): 371-395.

Cashmore, M., R. Gwilliam, R. Morgan, D. Cobb, and A. Bond. 2004. “The interminable issue of
effectiveness: Substantive purposes, outcomes and research challenges in the advancement of
environmental impact assessment theory.” Impact Assess. Proj. Apprais., 22 (4): 295-310.

40



1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081

https://doi.org/10.3152/147154604781765860.

Castelblanco, G., and J. Guevara. 2022a. “Building Bridges: Unraveling the Missing Links between
Public-Private Partnerships and Sustainable Development.” Proj. Leadersh. Soc., 3 (100059):
1-10. https://doi.org/https://doi.org/10.1016/j.plas.2022.100059.

Castelblanco, G., and J. Guevara. 2022b. “Crisis Driven Literature in PPPs: A Network Analysis.”
IOP Conf. Ser. Earth Environ. Sci. Melbourne - Australia.

Castelblanco, G., J. Guevara, and P. Mendez-Gonzalez. 2021a. “Sustainability in PPPs: A Network
Analysis.” Interdiscip. Civ. Constr. Eng. Proj. ISEC-11, 1-6. Fargo, ND, USA: ISEC Press.

Castelblanco, G., J. Guevara, and P. Mendez-Gonzalez. 2022a. “In the Name of the Pandemic: A
Case Study of Contractual Modifications in PPP Solicited and Unsolicited Proposals in
COVID-19 Times.” Constr. Res. Congr. 2022.

Castelblanco, G., J. Guevara, and P. Mendez-Gonzalez. 2022b. “PPP Renegotiation Flight
Simulator: A System Dynamics Model for Renegotiating PPPs after Pandemic Crisis.” Constr.
Res. Congr. 2022.

Castelblanco, G., J. Guevara, H. Mesa, and D. Flores. 2020. “Risk allocation in unsolicited and
solicited road public-private partnerships: Sustainability and management implications.”
Sustain., 12 (11). https://doi.org/10.3390/sul12114478.

Castelblanco, G., J. Guevara, H. Mesa, and A. Hartmann. 2022c. “Social Legitimacy Challenges in
Toll Road PPP Programs: Analysis of the Colombian and Chilean Cases.” J. Manag. Eng., 38
(3): 1-15. https://doi.org/10.1061/(ASCE)ME.1943-5479.0001010.

Castelblanco, G., J. Guevara, H. Mesa, and A. Sanchez. 2021b. “Semantic Network Analysis of
Literature on Public-Private Partnerships.” J. Constr. Eng. Manag., 147 (5): 1-16.
https://doi.org/10.1061/(ASCE)C0.1943-7862.0002041.

Castelblanco, G., J. Guevara, and J. Salazar. 2022d. “Remedies to the PPP Crisis in the Covid-19
Pandemic: Lessons from the 2008 Global Financial Crisis.” J. Manag. Eng., 38 (3): 1-18.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0001036.

Cave, M., and R. Nicholls. 2016. “The use of spectrum auctions to attain multiple objectives: Policy
implications.” Telecomm. Policy, (May): 1-12. Elsevier.
https://doi.org/10.1016/j.telpol.2016.12.010.

Cediel, F., and R. P. Shaw. 2019. Geology and Tectonics of Northwestern South America. Front.
Earth Sci. Springer Nature Switzerland.

Chanchitpricha, C., and A. Bond. 2013. “Conceptualising the effectiveness of impact assessment
processes.” Environ. Impact Assess. Rev., 43: 65-72. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2013.05.006.

Chanthy, S., and C. M. Griinbiihel. 2015. “Critical challenges to consultants in pursuing quality of
Environmental and Social Impact Assessments (ESIA) in Cambodia.” Impact Assess. Proj.
Apprais., 33 (3): 226-232.

Cho, K., S. Ahn, K. Park, and T. W. Kim. 2021. “Schedule Delay Leading Indicators in Precast
Concrete Construction Projects: Qualitative Comparative Analysis of Korean Cases.” J.
Manag. Eng., 37 (4): 04021024. American Society of Civil Engineers (ASCE).
https://doi.org/10.1061/(asce)me.1943-5479.0000915.

De Clerck, D., and E. Demeulemeester. 2016. “Creating a More Competitive PPP Procurement
Market: Game Theoretical Analysis.” J. Manag. Eng.

Cosoy, N. 2015. “Por qué es tres veces mas barato mandar un contenedor de Colombia a China que
dentro de Colombia.” BBC Mundo, 2015.

Dagiliute, R., and G. Juozapaitiene. 2018. “Stakeholders in the EIA Process: What is Important for
them? the Case of Road Construction.” Environ. Clim. Technol., 22 (1): 69—82. Sciendo.
https://doi.org/10.2478/rtuect-2018-0005.

Dai, K., S. Li, J. In Kim, and M. Jae Suh. 2021. “Identifying Characteristics of PPP Projects for
Healthcare Facilities for the Elderly Based on Payment Mechanisms in China.” J. Manag.

41



1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131

Eng., 37 (6): 05021009. American Society of Civil Engineers (ASCE).
https://doi.org/10.1061/(asce)me.1943-5479.0000966.

Delhi, V. S. K., and A. Mahalingam. 2020. “Relating Institutions and Governance Strategies to
Project Outcomes: Study on Public—Private Partnerships in Infrastructure Projects in India.” J.
Manag. Eng., 36 (6): 04020076. https://doi.org/10.1061/(asce)me.1943-5479.0000840.

Domingues, S., and J. M. Sarmento. 2016. “Critical renegotiation triggers of European transport
concessions Transport.” Transp. policy, 48: 82-91.

van Doren, D., P. P. J. Driessen, B. Schijf, and H. A. C. Runhaar. 2013. “Evaluating the substantive
effectiveness of SEA: Towards a better understanding.” Environ. Impact Assess. Rev., 38:
120-130. Elsevier Inc. https://doi.org/10.1016/j.eiar.2012.07.002.

Faith-Ell, C., and J. Arts. 2009. “Public Private Partnerships and EIA: Why PPP are Relevant to
Practice of Impact Assessment for Infrastructure.” 29th Annu. Conf. Int. Assoc. Impact Assess.

Faubert, K., M. A. Bouchard, M. A. Curtis, and G. M. Hickey. 2010. “Environmental assessment in
multilateral development bank intermediary lending.” J. Environ. Assess. Policy Manag., 12
(2): 131-153. https://doi.org/10.1142/S1464333210003565.

Glasson, J., R. Therivel, and A. Chadwick. 2012. Introduction to Environmental Impact
Assessment. 2 Park Square, Milton Park, Abingdon, Oxon OX14 4RN: Routledge.

Grimsey, D., and M. Lewis. 2011. “Minimizing collateral damage: Options for financing public-
private partnerships in the wake of the financial crisis.” Financ. Cris. Regul. Financ., 249—
265. Edward Elgar Publishing.

Gross, M. E. 2010. “Aligning Public-Private Partnership Contracts with Public Objectives for
Transportation Infrastructure.”

Guevara, J., J. Salazar, and M. J. Garvin. 2020. “Social Network Analysis of Road PPP Equity
Markets in Canada, Chile, and the United States.” J. Manag. Eng., 36 (5): 04020058.
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000830.

Hanna, K., and B. F. Noble. 2015. “Using a Delphi study to identify effectiveness criteria for
environmental assessment.” Impact Assess. Proj. Apprais., 33 (2): 116—125. Taylor and
Francis Ltd. https://doi.org/10.1080/14615517.2014.992672.

Hansen, E., and G. Wood. 2016. “Understanding EIA scoping in practice: A pragmatist
interpretation of effectiveness.” Environ. Impact Assess. Rev., 58: 1-11. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2016.01.003.

Heinma, K., and T. Pdder. 2010. “Effectiveness of Environmental Impact Assessment system in
Estonia.” Environ. Impact Assess. Rev., 30 (4): 272-277. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2009.10.001.

Hodge, G. A., and C. Greve. 2016. “On Public—Private Partnership Performance: A Contemporary
Review.” Public Work. Manag. Policy, 22 (1): 55-78.
https://doi.org/10.1177/1087724X16657830.

Hodge, G., C. Greve, and A. Boardman. 2017. “Public-Private Partnerships: The Way They Were
and What They Can Become.” Aust. J. Public Adm., 76 (3): 273-282.
https://doi.org/10.1111/1467-8500.12260.

Homayouni, H., C. S. Dossick, and G. Neff. 2021. “Three Pathways to Highly Energy Efficient
Buildings: Assessing Combinations of Teaming and Technology.” J. Manag. Eng., 37 (2):
04020110. American Society of Civil Engineers (ASCE).
https://doi.org/10.1061/(asce)me.1943-5479.0000883.

Horta, K. 2012. “Public-Private Partnership and Institutional Capture: The State, International
Institutions, and Indigenous Peoples in Chad and Cameroon.” Polit. Resour. Extr., 204-212.
London: Palgrave Macmillan.

Ibbs, C. W., Y. H. Kwak, T. Ng, and A. M. Odabasi. 2003. “Project Delivery Systems and Project
Change: Quantitative Analysis.” J. Constr. Eng. Manag., 129 (4): 382-387.
https://doi.org/10.1061/(asce)0733-9364(2003)129:4(382).

42



1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181

Iyer, K. C., and P. S. Banerjee. 2019. “IDENTIFYING NEW KNOWLEDGE AREAS TO
STRENGTHEN THE PROJECT MANAGEMENT INSTITUTE (PMI) FRAMEWORK.”
Organ. Technol. Manag. Constr., 11: 1892—-1903. https://doi.org/10.2478/otmcj-2018-0014.

Jooste, S. F., R. Levitt, and D. Scott. 2011. “Beyond * one size fits all ’: how local conditions shape
PPP-enabling field development.” Eng. Proj. Organ. J., 3727: 11-25.
https://doi.org/10.1080/21573727.2010.549612.

Jordan, E., M. E. Gross, A. N. Javernick-Will, and M. J. Garvin. 2011. “Use and misuse of
qualitative comparative analysis.” Constr. Manag. Econ., 29 (11): 1159—-1173.
https://doi.org/10.1080/01446193.2011.640339.

Kabir, S. M. Z., and S. Momtaz. 2012. “The quality of environmental impact statements and
environmental impact assessment practice in Bangladesh.” Impact Assess. Proj. Apprais., 30
(2): 94-99. https://doi.org/10.1080/14615517.2012.672671.

Kégstrom, M. 2016. “Between ‘best’ and ‘good enough’: How consultants guide quality in
environmental assessment.” Environ. Impact Assess. Rev. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2016.05.003.

Kamijo, T., and G. Huang. 2019. Determinants of the EIA Report Quality for Development
Cooperation Projects: Effects of Alternatives and Public Involvement.

Khan, M., and M. N. Chaudhry. 2021. “Role of and challenges to environmental impact assessment
proponents in Pakistan.” Environ. Impact Assess. Rev., 90 (May): 106606. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2021.106606.

Khan, M., M. N. Chaudhry, S. R. Ahmad, S. Saif, and A. Mehmood. 2020. “Performance of EIA
authority and effectiveness of EIA system in Pakistan.” Environ. Impact Assess. Rev., 81.
Elsevier Inc. https://doi.org/10.1016/j.eiar.2019.106357.

Khan, M., M. Nawaz, S. Rashid, and S. Saif. 2018. “Challenges to EIA consultants whilst dealing
with stakeholders in Punjab, Pakistan.” Environ. Impact Assess. Rev., 73 (September): 201—
209. Elsevier. https://doi.org/10.1016/j.eiar.2018.09.001.

Korhonen-kurki, K., J. Sehring, M. Brockhaus, M. Di, J. Sehring, M. Brockhaus, and M. Di. 2014.
“Enabling factors for establishing REDD + in a context of weak governance.” Clim. Policy, 14
(2): 1-20. Taylor & Francis. https://doi.org/10.1080/14693062.2014.852022.

Kumar, C. 2021. “Impact of Contract Choice on the Public-Private Partnerships’ Performance: A
Tale of Two Contracts.” Public Perform. Manag. Rev., 44 (6): 1239—1267. Routledge.
https://doi.org/10.1080/15309576.2021.1985537.

Lawrence, D. P. 1997. “The need for EIA theory-building.” Environ. Impact Assess. Rev., 17: 79—
107. https://doi.org/10.1016/S0195-9255(97)00030-9.

Liu, K. F. R., and J. H. Lai. 2009. “Decision-support for environmental impact assessment: A
hybrid approach using fuzzy logic and fuzzy analytic network process.” Expert Syst. Appl., 36
(3 PART 1): 5119-5136. Elsevier Ltd. https://doi.org/10.1016/j.eswa.2008.06.045.

Loomis, J. J., and M. Dziedzic. 2018. “Evaluating EIA systems’ effectiveness: A state of the art.”
Environ. Impact Assess. Rev., 68: 29-37. https://doi.org/10.1016/j.eiar.2017.10.005.

Lyhne, L., F. van Laerhoven, M. Cashmore, and H. Runhaar. 2017. “Theorising EIA effectiveness:
A contribution based on the Danish system.” Environ. Impact Assess. Rev., 62: 240-249.
Elsevier B.V. https://doi.org/10.1016/j.eiar.2015.12.002.

Marcellino, M., G. Castelblanco, and A. De Marco. 2022a. “Multiple Linear Regression Model for
Project’s Risk Profile and DSCR.” IOP Conf. Ser. Mater. Sci. Eng.

Marcellino, M., G. Castelblanco, and A. De Marco. 2022b. “Contract Renegotiation in PPPs:
Evidence from Italy.” IOP Conf. Ser. Mater. Sci. Eng.

Marx, A., and A. Dusa. 2011. “Crisp-Set Qualitative Comparative Analysis (csQCA),
Contradictions and Consistency Benchmarks for Model Specification.” Methodol. Innov.
Online, 6 (2): 103—148. https://doi.org/10.4256/mio.2010.0037.

Momtaz, S., and S. M. Z. Kabir. 2013. “Evaluating Environmental and Social Impact Assessment.”

43



1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231

Eval. Environ. Soc. Impact Assess. Dev. Ctries., 171-187. Elsevier.

Morrison-Saunders, A., and M. Bailey. 2009. “Appraising the role of relationships between
regulators and consultants for effective EIA.” Environ. Impact Assess. Rev., 29 (5): 284-294.
https://doi.org/10.1016/j.eiar.2009.01.006.

Moschouli, E., R. M. Soecipto, T. Vanelslander, and K. Verhoest. 2018. “Factors affecting the cost
performance of transport infrastructure projects.” Eur. J. Transp. Infrastruct. Res., 18 (4):
535-554. https://doi.org/10.18757/ejtir.2018.18.4.3264.

Nguyen, D. A., M. J. Garvin, and E. E. Gonzalez. 2018. “Risk Allocation in U.S. Public-Private
Partnership Highway Project Contracts.” J. Constr. Eng. Manag., 144 (5): 04018017.
https://doi.org/10.1061/(asce)co.1943-7862.0001465.

Nijsten, R., J. Arts, and P. Sandee. 2010. “Buying the best: state of the art in combining A and
infra-development.” 30th Annu. Meet. Int. Assoc. Impact Assess., 1-6.

Noble, B. F. 2002. “The Canadian experience with SEA and sustainability.” Environ. Impact
Assess. Rev., 22 (1): 3—16. https://doi.org/10.1016/S0195-9255(01)00093-2.

Osei-kyei, R., and A. P. C. Chan. 2018. “Motivations for adopting unsolicited proposals for public-
private partnership project implementation A survey of international experts.” J. Financ.
Manag. Prop. Constr., 23 (2): 221-238. https://doi.org/10.1108/JFMPC-06-2017-0020.

Paliwal, R., and L. Srivastava. 2012. “Adequacy of the follow-up process in India and barriers to its
effective implementation.” J. Environ. Plan. Manag., 55 (2): 191-210.
https://doi.org/10.1080/09640568.2011.588063.

Pappas, I. O., and A. G. Woodside. 2021. “Fuzzy-set Qualitative Comparative Analysis (fsQCA):
Guidelines for research practice in Information Systems and marketing.” Int. J. Inf. Manage.,
58 (February): 102310. Elsevier Ltd. https://doi.org/10.1016/j.ijinfomgt.2021.102310.

Priemus, H., B. Flyvbjerg, and B. van Wee. 2008. Decision-Making on Mega-Projects: Cost-Benefit
Analysis, Planning and Innovation. Cheltenham, UK: Edward Elgar Publishing Limited.

Ragin, C. C. 2008. Redesigning Social Inquiry: Fuzzy Sets and Beyond. Chicago: University of
Chicago Press.

Ragin, C. C., T. Patros, S. I. Strand, and C. Rubinson. 2017. USER’S GUIDE TO Fuzzy-Set /
Qualitative Comparative Analysis. Irvine, CA.

Reeves, E. 2013. “The Not So Good, the Bad and the Ugly: Over Twelve Years of PPP in Ireland.”
Local Gov. Stud., 39 (3): 375-395. https://doi.org/10.1080/03003930.2013.781023.

Rihoux, B., and B. Lobe. 2012. The Case for Qualitative Comparative Analysis (QCA): Adding
Leverage for Thick Cross-Case Comparison. SAGE Handb. Case-Based Methods.

Rihoux, B., and C. C. Ragin. 2009. Configurational Comparative Methods: Qualitative
Comparative Analysis (QCA) and Related Method. Thousand Oaks, California: SAGE
Publications.

Rodriguez-Zapata, M. A., and C. A. Ruiz-Agudelo. 2021. “Environmental liabilities in Colombia: A
critical review of current status and challenges for a megadiverse country.” Environ.
Challenges, 5 (November): 1-15. https://doi.org/10.1016/j.envc.2021.100377.

Rojas, R., G. Bennison, V. Galvez, E. Claro, and G. Castelblanco. 2020. “Advancing Collaborative
Water Governance: Unravelling Stakeholders * Relationships and Influences in Contentious
River Basins.” Water (Switzerland), 12 (3316): 1-25. https://doi.org/10.3390/w12123316.

Ruhlandt, R. W. S., R. Levitt, R. Jain, and D. Hall. 2020a. “Drivers of Data and Analytics
Utilization within (Smart) Cities: A Multimethod Approach.” J. Manag. Eng., 36 (2):
04019050. American Society of Civil Engineers (ASCE).
https://doi.org/10.1061/(asce)me.1943-5479.0000762.

Ruhlandt, R. W. S., R. Levitt, R. Jain, and D. Hall. 2020b. “One approach does not fit all (smart)
cities: Causal recipes for cities’ use of ‘data and analytics.”” Cities, 104. Elsevier Ltd.
https://doi.org/10.1016/j.cities.2020.102800.

Runhaar, H., F. van Laerhoven, P. Driessen, and J. Arts. 2013. “Environmental assessment in The

44



1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281

Netherlands: Effectively governing environmental protection? A discourse analysis.” Environ.
Impact Assess. Rev., 39: 13-25. Elsevier Inc. https://doi.org/10.1016/j.eiar.2012.05.003.

Sandham, L. A., and H. M. Pretorius. 2008. “A review of EIA report quality in the North West
province of South Africa.” Environ. Impact Assess. Rev., 28: 229-240.
https://doi.org/10.1016/j.eiar.2007.07.002.

Schneider, C. Q., and C. Wagemann. 2007. Set-Theoretic Methods for the Social Sciences: A Guide
to Qualitative Comparative Analysis. Cambridge CB2 8RU, UK: Cambridge University Press.

Schneider, C. Q., and C. Wagemann. 2010. “Standards of Good Practice in Qualitative Comparative
Analysis (QCA) and Fuzzy-Sets.” Comp. Sociol., 9 (3): 397-418.
https://doi.org/10.1163/156913210X12493538729793.

Sedlin, T., V. Beckmann, and R. Tan. 2020. “Public participation and airport development: The
case of the site selection for berlin brandenburg airport (BER) in Germany.” Sustain., 12 (24):
1-34. MDPL. https://doi.org/10.3390/su122410535.

Shepard, R. B. 2005. Quantifying environmental impact assessments using fuzzy logic / Richard B.
Shepard. Springer Ser. Environ. Manag.

Shrestha, B. K., J. O. Choi, Y. H. Kwak, and J. S. Shane. 2021. “Recipes for Standardized Capital
Projects’ Performance Success.” J. Manag. Eng., 37 (4): 1-12.
https://doi.org/10.1061/(ASCE)ME.1943.

Sinha, A. K., and K. Neeraj Jha. 2020. “Environmental Laws and Their Compliance in Road
Projects.” J. Leg. Aff. Disput. Resolut. Eng. Constr., 12 (1): 04519050. American Society of
Civil Engineers (ASCE). https://doi.org/10.1061/(asce)la.1943-4170.0000354.

Soecipto, R. M., and K. Verhoest. 2018. “Contract stability in European road infrastructure PPPs:
how does governmental PPP support contribute to preventing contract renegotiation?”” Public
Manag. Rev., 20 (8): 1145—-1164. Routledge. https://doi.org/10.1080/14719037.2018.1428414.

Soria-Lara, J. A., L. Batista, M. Le Pira, A. Arranz-L6pez, R. M. Arce-Ruiz, G. Inturri, and P.
Pinho. 2020. “Revealing EIA process-related barriers in transport projects: The cases of Italy,
Portugal, and Spain.” Environ. Impact Assess. Rev., 83. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2020.106402.

Thomann, E., J. Ege, and E. Paustyan. 2022. “Approaches to Qualitative Comparative Analysis and
good practices: A systematic review.” Swiss Polit. Sci. Rev., (December 2021): 1-24.
https://doi.org/10.1111/spsr.12503.

Tzoumis, K. 2007. “Comparing the quality of draft environmental impact statements by agencies in
the United States since 1998 to 2004.” Environ. Impact Assess. Rev., 27: 26—40.
https://doi.org/10.1016/j.eiar.2006.08.003.

Uttam, K., C. Faith-ell, and B. Balfors. 2012. “EIA and green procurement: Opportunities for
strengthening their coordination.” Environ. Impact Assess. Rev., 33 (1): 73-79. Elsevier Inc.
https://doi.org/10.1016/j.eiar.2011.10.007.

Verweij, S. 2015. “Producing satisfactory outcomes in the implementation phase of PPP
infrastructure projects: A fuzzy set qualitative comparative analysis of 27 road constructions in
the Netherlands.” Int. J. Proj. Manag., 33 (8): 1877—1887. Elsevier Ltd and Association for
Project Management and the International Project Management Association.
https://doi.org/10.1016/j.ijproman.2015.08.006.

Vink, M. P, and O. V. A. N. Vliet. 2009. “Not Quite Crisp, Not Yet Fuzzy? Assessing the
Potentials and Pitfalls of Multi-value QCA.” Field methods, 21 (3): 265-289.
https://doi.org/10.1177/1525822X09332633.

World Bank. 2016. “Colombia - 4th generation toll road program.” (April).

Yin, R. K. 2003. Case Study Research: Design and Methods. Thousand Oaks, California: SAGE
Publications.

Zvijakova, L., M. Zelenakova, and P. Purcz. 2014. “Evaluation of environmental impact assessment
effectiveness in Slovakia.” Impact Assess. Proj. Apprais., 32 (2): 150-161. Taylor and Francis

45



1282 Ltd. https://doi.org/10.1080/14615517.2014.893124.
1283

46



1284

1285

1286

1287

1288

1289

1290

1291

1292

1293

1294

1295

Figure Captions

Fig. 1. Methodology stages

Fig. 2. Causal Conditions and Outcomes

Fig. 3. Combinations for EIA Normative Effectiveness

Fig. 4. Combinations for EIA Procedural Effectiveness

Fig. 5. Combinations for EIA Substantive Effectiveness

Fig. 6. Combinations for EIA Transactive Effectiveness

Fig. 7. Co-existing Combinations for Multidimensional EIA Effectiveness based on Consultants’
Configurations

Fig. 8. Co-existing Combinations for Multidimensional EIA Effectiveness based on Project Features
Fig. 9. Co-existing Combinations for Multidimensional EIA Effectiveness based on Communities’

Involvement
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Table 1. Road PPP cases selected

D Project Initial in.ve.stment Length Financial Cont'ract
(US millions) (km) closure period
1 Cartagena-Barranquilla 522 147 2016 25
2 Connection Pacifico 1 Highway 1,232 46 2014 25
3 Northern Bogota Access Road Expansion 300 62 2019 25
4 Connection Pacifico 2 Highway 312 98 2014 25
5 Magdalena 2 Highway 1,370 114 2014 25
6  Connection Pacifico 3 Highway 646 146 2014 25
7  Perimetral Oriental de Cundinamarca 536 153 2014 25
8  Mulalo-Loboguerrero Highway 638 84 2016 29
9  Girardot-Honda-Puerto Salgar Highway 559 190 2016 25
10  Transversal del Sisga 282 137 2018 25
11 Autopista al Mar 1 713 176 2019 30
12 Villavicencio-Yopal Highway 1,069 261 2015 23
13 Autopista al Mar 2 936 246 2019 25
14 Bucaramanga-Barrancabermeja-Yondo Highway 683 152 2018 29
15 Popayan-Santander de Quilichao Highway 620 76 2016 25
16  Rumichaca-Pasto Highway 788 80 2016 25
17  North Connection 491 146 2014 25
18 Puerta de Hierro-Palmar Varela and Cruz del Vizo 208 203 2019 25
19  Pamplona-Cucuta 520 63 2020 25
20 Bucaramanga-Pamplona 203 133 2016 25
21 Girardot-Espinal-Neiva Toll Road 290 193 2015 25
22 Antioquia-Bolivar Highway 604 491 2015 34
23 Chirajara-Villavicencio Highway 2,064 86 2015 30
24 Girardot-Ibague-Cajamarca Highway 745 225 2015 28
25 Malla Vial del Meta 482 354 2015 30
26  Third Lane Bogota Girardot 557 145 2016 30
27 NUS Roads 369 157 2017 30
28  Santana-Mocoa-Neiva Highway 1,080 447 2016 25
29 Cambao-Manizales 485 256 2015 34
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1298  Table 2. Example of calibration scheme for Communities’ Involvement

Value Short description

‘Complete’ — The EIA development achieved full involvement and collaboration with a

1.00 significant proportion of external stakeholders reaching an overall agreement

‘Limited’ — The EIA development achieved limited involvement and collaboration with external
0.70  stakeholders without reaching an overall agreement, resulting in one lawsuit against the EIA

process led by the communities

‘Scarce’ — The EIA development achieved scarce involvement and collaboration with external
0.30 stakeholders with disagreements, resulting in two lawsuits against the EIA process led by the

communities

‘Absent’ — The EIA development achieved neither involvement nor collaboration with external
0.00  stakeholders with relevant disagreement, resulting in several lawsuits (more than two) against the

EIA process led by the communities
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1301

Table 3. Conditions identified for the Study

Clusters Conditions (ID) Indicative Reference
Proiect Cost PO) (Badr et al. 2011; Barker and Wood 1999; Bond et al.
) 2018; Cashmore et al. 2002; Faubert et al. 2010)
Number of (BID) (Ayres and Cramton 1996; Cave and Nicholls 2016;
Bidders Domingues and Sarmento 2016; Nijsten et al. 2010; Uttam
Project etal. 2012)
Features Initiation (INT) (Casady and Baxter 2021; Castelblanco et al. 2020; Osei-
Process kyei and Chan 2018)
. (LOC) (Aladag and Isik 2020; Androulidakis and Karakassis 2006;
Location
Badr et al. 2011)
, (STF) (Androulidakis and Karakassis 2006; Chanthy and
gznzggiatnts lSQteasf(furces Griinbiihel 2015; Kabir and Momtaz 2012; Kamijo and
pabrity Huang 2019)
e e (INV) (Barker and Wood 1999; Korhonen-kurki et al. 2014;
Communities Communities . . . .
C Morrison-Saunders and Bailey 2009; Sinha and Neeraj Jha
Participation Involvement

2020)
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1302

Table 4. Anchor points for Outcomes

Outcome

Anchor Points

Normative
EIA
Effectiveness

‘Full membership’ — No temporary suspension on the environmental licensing process due
to non-compliance with requirements

‘Full non-membership’ — Temporary suspension(s) on the environmental licensing process
due to non-compliance with requirements

Procedural
EIA
Effectiveness

‘Full membership’ — Complete adherence to the EIA with procedural formulations and
range of conditions used in the assessment

‘Cross-over point’ — Both the formulation and their conditions were altered to some extent

‘Full non-membership’ — Some conditions were completely neglected in the formulations

Substantive
EIA
Effectiveness

‘Full membership’ — No unforeseen impact was found by the environmental control entities

‘Cross-over point’ —Unforeseen impact(s) was(were) found during the project life-cycle by
environmental control entities

‘Full non-membership’ —The project works were suspended temporarily by the
environmental control entities due to the issues of preventing, reducing, and mitigating
negative environmental impacts

Transactive
EIA
Effectiveness

‘Full membership’ — The EIA achieved its intended outcomes within the stipulated time
without license modifications required by the environmental entity

‘Cross-over point> — The EIA was either conducted beyond the stipulated time or the
environmental entity required multiple environmental license modifications during project
development

‘Full non-membership’ — The environmental license process was suspended temporarily
because of EIA deficiencies in achieving its intended outcomes within the stipulated time
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1304  Table 5. Truth Table of fSQCA for 28 road PPP cases

Potentially Relevant EIA Conditions QOutcome Indicators
Consultants' Project Features Communities' EIA Effectiveness
Capability Participation
1D STF PC BID INI LOC INV PE SE TE NE
1 0 03 07 1 0.7 0.3 1 0 1 0.7
2 0 1 03 1 0 1 03 0.7 1 0.7
3 0.7 07 03 O 1 0.7 1 0 0 1
4 0 0.3 0 1 0 0.7 0.7 0.7 03 03
5 0 1 03 1 0 0.7 0 07 0 07
6 0 07 03 1 0 0.7 1 0.7 1 0.3
7 0 0.3 1 1 1 0 0 07 0 1
8 0 1 0.7 1 0.3 0.3 03 0 07 0
9 0.7 03 03 1 0 0.7 0.7 0 0.3 1
10 0 0.3 1 1 1 0.3 0.7 0.7 0.7 1
11 1 07 07 1 0 1 03 0.7 1 0.7
12 0 0.7 1 1 1 0.7 07 0 0.7 0.7
13 0.7 03 07 1 0 0.7 0.7 0 1 0.7
14 0.7 07 07 1 1 1 03 03 0.3 1
15 0 1 0 1 0.3 0.7 1 0.7 1 0
16 1 1 1 1 0.3 0.7 0.7 1 1 1
17 0 03 03 1 0 0.7 0 0.3 0.7 0.7
18 0 0 1 1 0.7 1 1 0.3 1 1
19 0 1 03 1 0.7 1 1 0.7 0.7 0.3
20 0 0 03 1 1 0.3 03 0 03 03
21 0 0 0 0 0.3 0.7 0.7 0 1 1
22 0 0 o 0 07 0 0.7 0.7 03 03
23 0.3 1 0 0 1 0.3 0 0.7 0 0.3
24 0 0.3 0 0 0 0.7 0.7 0.7 03 0.7
25 0.7 0 0 0 1 0.7 0.7 0.3 0.7 1
26 0 03 07 O 0 0.7 1 0 1 1
27 0 0.3 0 0 0 0.7 1 0.3 0.7 0.7
28 0 03 03 1 0.3 0.7 0.7 0 1 1

1305 Note: STF: Staff Resources; PC: Project Cost; BID: Number of Bidders; INI: Initiation Process; LOC:
1306 Location; INV: Communities’ Involvement; PE: Procedural Effectiveness; SE: Substantive Effectiveness; TE:
1307  Transactive Effectiveness; NE: Normative Effectiveness.
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1309  Table 6. Necessary Conditions with the Highest Consistency Scores

Condition  Consistency Coverage  Outcome Consistency Coverage
~STF 0.83 0.71 NE 0.825581  0.706468
INV 0.81 0.79 NE 0.808139  0.785311

PC 0.79 0.56 PE 0.785714  0.557971
INI 0.80 0.39 PE 0.795918  0.390000
INI 0.78 0.67 SE 0.783626  0.670000
INV 0.80 0.77 SE 0.795322 0.768361
~STF 0.81 0.77 TE 0.806283  0.766169
INV 0.76 0.82 TE 0.764398  0.824859

1310  (~) Indicates the absence of a condition

1311  Note: STF: Staff Resources; CPX: Project Cost; INI: Initiation Process; INV: Communities’ Involvement; NE:
1312 Normative Effectiveness; PE: Procedural Effectiveness; SE: Substantive Effectiveness; TE: Transactive
1313  Effectiveness.
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1315  Table 7. Parsimonious Solutions for EIA Effectiveness

Consult?\pts’ Project Features Com{n.unit'ies’ Effectiv'eness Number | Consistency | Coverage

Capability Participation | Dimension of Cases
STF PC BID INI LOC INV

0 0 NE 9 0.910256 | 0.412791

0 1 NE 11 0.932692 | 0.563953

1 1 NE 1 0.903226 | 0.162791

1 1 PE 1 0.906452 | 0.255102

1 1 SE 7 0.907727 | 0.461988

0 1 1 SE 9 0.908889 | 0.467836

0 1 1 TE 5 0.903226 | 0.293194

0 1 TE 8 0.938775 | 0.481675

1 1 TE 6 0.913043 | 0.329843

0 0 0 TE 8 1 0.387435

0 0 1 TE 10 1 0.507853

1316 [1] Indicates the presence of the condition and [0] indicates the absence of the condition

1317 Note: STF: Staff Resources; PC: Project Cost; BID: Number of Bidders; INI: Initiation Process; LOC:
1318 Location; INV: Communities’ Involvement; NE: Normative Effectiveness; PE: Procedural Effectiveness; SE:
1319 Substantive Effectiveness; TE: Transactive Effectiveness.
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