Chapter 1

MEGAPROJECTS AND SUSTAINABLE
INFRASTRUCTURE: AN HISTORICAL
OVERVIEW

ABSTRACT: This chapter introduces the most relevant concepts on the need of a
framework for sustainable infrastructure and megaprojects discussing both em-
pirical evidence and theoretical reflections, focusing especially on the social and
institutional dimensions alongside the environmental and economic ones. As
megaprojects and infrastructure represent the backbone of every developed socie-
ty and nation, and due to the climate crisis, the transition toward sustainable in-
frastructure, as also promoted by the United Nations and the SDG 9 (Industry,
Innovation and Infrastructure), is nowadays more urgent than ever. This first
chapter, drawing on existing scientific and grey literature, provides the wider
Sframework adopted in this book bighlighting the urgency of including the social
component, both in terms of engaged stakeholders and of infrastructure govern-
ance, in every future megaproject and infrastructural project.

SUMMARY: 1.1. Megaprojects in a nutshell. — 1.1.1. From individual to collective
sublimes: toward the definition of a fifth sublime. — 1.2. Sustainable infrastruc-
ture or infrastructural territorialization. — 1.3. The need of a framework for sus-
tainable infrastructure. — 1.4. Toward a dialogic accounting approach. — 1.5.
Summary. — References.

1.1. Megaprojects in a nutshell

Megaprojects are generally intended as “large-scale, complex ventures that
typically cost US$1 billion or more, take many years to develop and build, in-
volve multiple public and private stakeholders, are transformational, and im-
pact millions of people” (Flyvbjerg, 2014, p. 6). Therefore, in other words,
megaprojects are large — either in terms of budget, long lifespan and geo-
graphical area — projects with several impacts on the society and the envi-
ronment. Despite the commonly used prefix Mega, strictly speaking, meg-
aprojects should be defined as Giga or Tera projects due to their budget
order of magnitude of billions of euros (mega refers to millions). Megapro-
jects include a wide array of infrastructural projects required by our socie-
ty. These include transportation infrastructure such as airports, high-speed
railway (HSR) and large train stations or harbors (Esposito et al., 2021), in-
dustrial and mining facilities (Brahm & Tarzijan, 2015), temporary events
such as the Olympic Games (Randeree, 2014; Shakirova, 2015; Sroka, 2021),
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energy facilities such as large renewable power plants (Stone, 2008) or large
research centers such as the CERN (Krige, 1994) or ITER project (Co-
blentz, 2019). Infrastructure, either large or not, may be classified into net-
worked or non-networked infrastructure (i.e. connected or non-intercon-
nected with other infrastructure). Non-networked infrastructure includes
all infrastructure that is not interconnected and necessary to other infra-
structure (e.g. a house), while networked infrastructure includes that neces-
sary to develop all the others (e.g. an energy power plants or a transporta-
tion hub). More specifically, non-networked infrastructure includes, among
others, 1) housing and shelter, 2) healthcare centers, 3) schools, 4) markets,
5) industrial facilities, 6) community centers, 7) courts and prisons, 8) gov-
ernment buildings, while networked infrastructure refers to energy,
transport, water, solid waste and digital communication facilities (Thacker
et al., 2018).

Due to its crucial role for the (sustainable) development of every coun-
try in the world, in the last decades infrastructure experienced a huge in-
crease in investment (Ma et al., 2020) and enormous investments are need-
ed to build the necessary infrastructure to support national development.
The OECD estimates that an average investment of around USD 6.9 tril-
lion per year is required at the global level to support the development of
adequate infrastructure before 2030 (to achieve the goals of the Agenda
2030) (NCE, 2016). In contrast, the current spending for infrastructure
globally reaches USD 3.4 trillions per year, which is less than the 50% of
what would be necessary to develop the required infrastructure to fulfil the
Agenda 2030. To understand the scale of the phenomenon, the required
investment before 2030 is more than USD 90 trillion, which is more than
the total past investment and market value of all global infrastructure
(OECD, 2019a). The order of magnitude of investments is clearly depicted,
for instance, by the “China-Pakistan Economic Corridor” (CPEC). The
CPEC is part of the global Chinese transportation strategy, the Belt and
Road Initiative (Lu et al., 2018), which consists in the development of the
new “silk road” that will connect China with the majority of the countries
in the world through maritime and terrestrial pathways. To build the
CPEC, the Pakistani part of the Belt and Road initiative, more than USD
60 billion will be necessary, which represents an amount larger than all of
Pakistan’s infrastructure investments until today (Thacker et al., 2019).
Such an amount (i.e., USD 90 trillion) is therefore necessary either to reno-
vate and replace old infrastructure and to build new one, especially in de-
veloping countries (around 60% of the total investment) which still need to
develop and build its basic networked infrastructure (NCE, 2016).

Beyond the need to develop the minimum amount of required infra-
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structure, both to stimulate economic growth of countries and to achieve
sustainable development according to the Agenda 2030, the reason to in-
vest in megaprojects is not so straightforward. Indeed, in the past decades,
megaprojects have been widely contested (Adityanandana & Gerber, 2019;
Teo & Loosemore, 2010; van Marrewijk et al., 2016) for their huge negative
environmental impacts, on local community and territory, for the sake of a
better national or international, for instance, transportation or energy sys-
tems, de facto sacrificing the local common good and identity of territories
and communities for a “superior” benefit.

Numerous examples, such as the social and environmental effects brought
on by large-scale construction projects like the Three Gorges Dam (Li et
al., 2013; Stone, 2008; Yang et al., 2007) or the Qinghai-Tibet Railway
(Qiu, 2007), which have the potential to permanently alter the natural eco-
system and have an impact on the quality of life for millions of people, are
well-known. The dam known as the Three Gorges is the largest hydroelec-
tric power plant in the world. It was constructed across three valleys in
China, forcing more than a million people to leave their homes. In addition
to this, the dam had a number of detrimental environmental effects by
permanently altering the natural ecosystem and resulting in a decline in wa-
ter quality and a loss of biodiversity (Li et al., 2013). Inaugurated in 2006,
the Qinghai-Tibet Railway (Qiu, 2007), instead, connects the interior of
China with Lhasa, the capital of Tibet, and is the highest railway in the
world (it exceeds 5,000 m above sea level). The project caused significant
concern in the local and global communities since it was perceived as a
neo-colonial infrastructure, rather than just a transportation infrastructure.

1.1.1. From individual to collective sublimes: toward the definition
of a fifth sublime

Due to such social concerns and (eventual) negative environmental impacts
(but not only), megaprojects, indeed, remain a high-risk investment both
for private organizations and public institutions. If, on one side negative
unavoidable impacts are one of the reasons for social protests and contesta-
tions, with consequent delay in the construction phase, on the other side,
every megaproject is technically a very complex challenge and suffers of the
so-called “unigqueness bias”, as defined by Flyvbjerg (2014, p. 9). The
uniqueness bias is the curse of megaprojects, as each megaproject is differ-
ent from all others, in terms of either technical features, the social and cul-
tural identity of the area involved, or environmental aspects. Contestations,
technical difficulties and the intrinsic complexity, thus, in the past pro-
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voked constant and ever present delays, increase in costs and extremely
prolonged public debates both in the academic (Corazza et al., 2023) and
practitioner or policy-maker community (Debernardi et al., 2011). This
needs holistic and systemic approaches to be managed (Shams Esfandabadi
et al., 2023). Quoting Flyvbjerg (2017), every megaproject is affected by the
“lron law of megaproject” (p. 11), i.e. the unavoidable delay in the realiza-
tion, which ends in the “over budget, over time, under benefits and over and
over again” law of megaprojects (around 90% of megaprojects end with de-
lays and an increase in costs).

Hence, why do governments, policy- and decision-makers still invest
billions of euros in megaprojects? The motivations lie in a purely individu-
alistic and personalistic reason of primary stakeholders involved, rather
than in the interests of secondary ones, i.e. as stated by Flyvbjerg (2014) the
four sublimes. Despite the great and undoubted difficulties and negative
effects, practitioners and policy-makers are still excited and attracted by
creating and developing unique projects in terms of technical difficulties
(technological sublime), aesthetical appearance (aesthetic sublime), social
and political impacts (political sublime) or economic benefit (economic
sublime). Indeed, engineers, designers/architects, policy-makers or manag-
ers are always attracted by one of such sublimes and achievements. The
search for the sublime, drawing on the definition of Kant of “absolute
great”, i.e. “greatness that is equal only to itself”, is not new and is a com-
mon unavoidable human desire, well-known and analyzed in philosophy
and arts. Therefore, the concrete challenge related to megaprojects and in-
frastructure is not on how to avoid such human ambition, but rather on
how to manage and shift such individual ambition toward a collective one,
and to shift the construction industry from megaprojects to sustainable in-
frastructure, aiming at regenerating local ecosystems. In this sense, what is
missing from the description of Flyvbjerg (2014) is a fifth sublime, the will-
ingness to positively impact and regenerate the world (partly included in
the political sublime), to integrate the artificial world with the natural one,
according to a posthuman vision where humans are only part of a larger
ecosystem (Braidotti, 2019), where the individualistic and anthropocentric
sublimes are replaced by a set of “ecosystem sublimes”, shifting from the
individual sublimes toward new (still to be defined) collective (Williams,
2013) and democratic (Frank, 2021) sublimes.

1.2. Sustainable infrastructure or infrastructural territorialization

Infrastructure systems are responsible for 60% of the world’s GHG emis-
sions (OECD, 2019). Planning for sustainable infrastructure is therefore
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essential to achieving sustainable development and meeting the Agenda
2030 objectives. According to Bhattacharya et al. (2019), infrastructure sys-
tems encompass both natural (such as land, forests, and oceans) and man-
made (such as energy, water, and waste management systems, transporta-
tion, and telecommunications) systems. The Inter-American Development
Bank (2018) states that sustainable infrastructure should not just be used as
a synonym for green infrastructure (such as a renewable energy power
plant) but are defined as “znfrastructure projects that are planned, designed,
constructed, operated, and decommissioned in a manner to ensure economic
and financial, social, environmental (including climate resilience), and insti-
tutional sustainability over the entire life cycle of the project” (p. 11). There-
fore, during the design, operating, and dismantling phases of a sustainable
infrastructure, the project complexity — in terms of life duration, created
impacts, and affected stakeholders — must be taken into account (OECD,
2019b).

A nation’s wealth can be increased through sustainable infrastructure
planning in a number of ways that are directly related to the SDGs, includ-
ing by enhancing health and well-being (SDG 3), ensuring access to clean
energy (SDG 7), promoting sustainable industrialization (SDG 9) and ur-
ban environments (SDG 11). In addition, by enhancing and enabling
transportation networks and people’s mobility, sustainable infrastructure
may conserve marine (SDG 14) and terrestrial (SDG 15) environments as
well as reducing inequality (SDG 10). The 17 SDGs are divided into three
concentric circles: wellbeing, infrastructure, and natural environment. The
infrastructure subset (SDGs 2, 6, 7, 8, 9, 11 and 12) serves as an enabler
and a bridge to promote well-being (SDGs 1, 3, 4, 5, 10, 16) while main-
taining the natural environment (SDGs 13, 14, 15). Waage et al. (2015)
proposed this simple framework to better frame the relationships between
the SDGs and sustainable infrastructure. The first-level objectives, then,
are those people-centered and concerned with people’s health, poverty,
education, gender equality, and the advancement of an inclusive society.
The second-level objectives (the infrastructure layer) are required to ac-
complish these aims. Therefore, sustainable infrastructure is essential to
enhancing the production and distribution of products and commodities
required to sustain people’s well-being (first-level goals) in the areas of en-
ergy, clean water, food, transportation, and in general urban contexts,
while avoiding negative impacts on the natural environment, which is re-
flected by the third-level goals linked to climate change, biodiversity
preservation, and land and ocean conservation.

More specifically, although the aforementioned goals may be thought of
as the core subset of infrastructure-related SDGs, infrastructure develop-
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ment does not solely refer to them. Indeed, because they form the founda-
tion of society, infrastructure systems have an impact on numerous objec-
tives, both positively and negatively. 72% of targets are directly or indirect-
ly influenced by infrastructure, according to Thacker et al.’s (2019) analy-
sis. This finding highlights the need for policymakers to adopt long-term
visions and planning strategies to achieve national sustainable development
by avoiding silos and field-specific analyses and decisions. The strategy and
the vision behind the decision to move forward with a large infrastructure
are even more important than the management of the planning, construc-
tion, and operation phases of a megaproject, because megaprojects present
the opportunity to reduce space and increase economic interchanges (e.g.,
transportation infrastructure), to increase local or national wealth (indus-
trial facilities), as well as to benefit the environment (transport or energy
infrastructure). By boosting the productivity of the current industrial sec-
tors, megaprojects are the fundamental framework that enables lowering
the cost of transportation and energy production. Therefore, the size of
megaprojects has the potential to have a long-term impact on entire regions
or entire countries, either positively or badly, by profoundly altering not
just the immediate environment but also the social and economic circum-
stances of the local population (Flyvbjerg et al., 2003).

Megaprojects and the associated construction work take decades to be
completed. Likewise with the accompanying effects they cause or can pre-
vent. Failures or poorly designed infrastructure could, in this sense, force
vast regions to pursue unsustainable development for years (OECD,
2019b). For instance, megaprojects and mega-infrastructure played a key
role in colonial activities in developing nations throughout the previous
century and were the cause of what is referred to as “infrastructural territo-
rialization” (Lesutis, 2021). Territorialization of the infrastructure is the
situation in which the development and creation of “territoriality” are a re-
sult of the infrastructure itself. For instance, in Kenya, the Uganda Railway
had an unpredictable and unplanned influence on the region. In fact, a
large concentration of Europeans was brought on by the Uganda Railway
in the early part of the 20 century, which prompted the development of
new urban centers along a 10-km stretch of land (Jedwab et al., 2017). Nai-
robi, which was merely a small area at the beginning of the 20" century,
was selected as a construction station for the railroad, which led to its rapid
growth (Lesutis, 2021). Similarly, large transportation infrastructure may
influence indigenous communities, as the Mayan train megaproject in Mex-
ico (Camargo & Vizquez-Maguirre, 2021) or entire cities and urban areas
such as the Olympic games in Barcelona in Spain (Chappelet, 2014; C.
Kennett & De Moragas, 2006) that shaped the city landscape and entire
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neighbourhoods. Therefore, it is clear that the role of megaprojects is be-
yond the simple societal benefits generated by the provided services (e.g. en-
ergy produced, transport of people) — benefits that can be also provided, in a
smaller scale, by generic infrastructure (not megaprojects) by reducing even-
tual negative impacts. Recalling the ideas of the four sublimes (Flyvbjerg,
2014), it is now clear the necessary shift from individualistic sublimes to
collective ones, including long-term impacts and the “territorialisation” ef-
fect of megaprojects that goes far beyond mere accounting approaches or
stakeholder engagement processes.

1.3. The need of a framework for sustainable infrastructure

Academic institutions and international organizations have worked togeth-
er over the past years to develop general frameworks that might help to
grasp all the ramifications that the building and maintenance of large infra-
structure may have. For example, building on the well-known 3E frame-
work of environment, economy, and equity, the UN Commission for Sus-
tainable Development proposed four macro-areas in 2001 (United Nations,
2001) toward a framework for sustainability that includes indicators for
people’s health, education, and security as well as for the preservation of
the land, the seas, and biodiversity. Other organizations, like the World
Bank or the Group of Seven (G7), put more emphasis on the financial and
governance components. In order to promote quality infrastructure in-
vestment, the G7 group, for instance, signed a self-commitment containing
five principles: 1) ensuring effective governance; 2) ensuring job creation;
3) addressing social and environmental impacts; 4) ensuring alignment with
economic and development strategies; and 5) enhancing effective resource
mobilization (G7, 2016). With the help of these principles, the discussion
of the governance model for sustainable infrastructure was highlighted,
paying particular attention to the function of public-private partnerships in
facilitating investments. Additionally, the Inter-American Development
Bank (2018) suggested a novel framework with 14 aspects (including, for
example, poverty, social impact, human and labour rights), more than 60
specific criteria, and was based on the four relevant dimensions — ecoromic,
social, environmental, and institutional — previously identified by other in-
stitutions. The governance at the local, national, and international levels
(such as Global and National Strategies) as well as the importance of ac-
counting and management systems for sustainable infrastructure are high-
lighted in the suggested framework. The institutional component encom-
passes elements like global and national strategies, systemic change and gov-
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ernance, management systems and accountability, and capacity building; as a
result, it also highlights the necessity of management systems and account-
ability for transparent governance.

In this sense, it is particularly noteworthy and innovative the fourth
component, i.e. iustitutional sustainability. Indeed, institutional sustainabil-
ity implies that, alongside the well-known and debated three E and the ac-
counting and management of the social, environmental and economic im-
pacts, it is crucial to adopt inclusive, transparent and open governance.
Hence, according to institutional sustainability, new investments in sustain-
able infrastructure must be in line with the global agenda and the creation
of national policies (United Nations, 2015). To support decision-makers
during the planning, construction, and operation phases as well as to en-
sure transparency and boost confidence in the involved institutions, wheth-
er public or private, data collection and monitoring tools, assessment, and
evaluation approaches are essential. The lack of information on contracts
between the government and contractors, or between the main contractor
and subcontractors, and more generally the lack of transparency in the
management, tends to raise concerns in the civil society about potential
bribery, fraud, and corruption since megaprojects and sustainable infra-
structure are considered to be public goods (OECD, 2016). In that regard,
the Organization for Economic Development (OECD) acknowledged that
“Infrastructure is primarily a governance challenge” and listed ten major ob-
stacles to manage infrastructure, ranging from the creation of a strategic
vision (challenge 1) to the control of threats, to integrity (challenge 2) to
the release and disclosure of useful data (challenge 8), to the resilience of
the infrastructure (challenge 10). Bribery and corruption are particularly
common (Flyvbjerg et al., 2003) in megaprojects and according to the Con-
struction Sector Transparency Initiative, between 10% and 30% of infra-
structure projects with public funding are lost to corruption. Four key in-
dustries — extraction and mining, building and construction, transporta-
tion, and ICT infrastructure — accounted for over 60% of these incidents
(OECD, 2016).

The application of evidence-based instruments, including ex-ante and
ex post impact assessments and reporting standard, should be mandatory
to address this issue in order to prevent controversies and actively involve
all key stakeholders throughout all phases of an infrastructure’s lifecycle.
Because of the “unigueness bias” (Flyvbjerg, 2014, p. 9), there is no one-
size-fits-all instrument for infrastructure auditing; instead, the right tools
should be carefully chosen while taking into account the unique character-
istics of the analyzed infrastructure and the impacted area. Decision-
makers typically use cost-benefit analyses (CBAs) or environmental and so-
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cial impact assessments (ESIAs), although the social component is fre-
quently ignored (Khan, 2020; Mottee et al., 2020).

Concluding, it is not easy to choose the right tool. For example, categori-
zation of tools and instruments may be done according to the project’s lifecy-
cle stage — 1. Prioritisation, 2. Planning/Preparation, 3. Procurement, 4. De-
tailed Design, 5. Finance, 6. Construction, and 7. Operation/Maintenance —
and the corresponding infrastructure sector — general, transport, and energy
(OECD, 2019b). Similarly, OECD (2018) divided the available norms and
tools into three major groups in a different report: 1) Policy-related tools and
instruments, 2) Project-related tools and instruments, and 3) Infrastructure-
related data. Among others, Policy-related tools include a long list of instru-
ments categorized in Framework, Financing, Governance, Development and
Environment, while the Project-related tools are classified according to the
different phases of a (Mega) project or infrastructure such as Planning and
Prioritization, Institutional Capacity for Project Development, Project Prepa-
ration, and Transaction Support and Contract Management. Concluding, the
Sustainable Infrastructure Tool Navigator (German Cooperation and UNEP,
2022), a web platform created by German Cooperation (implemented by the
GIZ) in cooperation with the UNEP (United Nations Environment Pro-
gramme) and the Sustainable Infrastructure Partnership (SIP), currently of-
fers the most complete collection of tools, standards, and instruments (more
than 50 instruments have been collected).

1.4. Toward a dialogic accounting approach

From this first chapter on sustainable infrastructure and the challenge of
megaproject management, it is now clear that accounting and managerial
studies should not simply focus on the management of the impacts or on
the technical side of project management but on the institutional compo-
nents of the most recent framework for sustainable infrastructure. Hence, a
shift toward Dialogic Accounting (DA) practices, rather than Monologic Ac-
counting is nowadays necessary. To recognize the role of stakeholders in
organizations and to comprehend and decipher the mechanisms by which
non-governmental organizations (NGOs), citizens, local communities, and
the general civil society influence an organization’s strategies and actions,
dialogic accounting has become increasingly important in recent decades
(Manetti et al., 2021). Stakeholders should be included in decision-making
processes because they can lead an organization to shared solutions and
shared values through their dialogic behaviours (Bellucci et al., 2019), if
and only if the multidimensionality of interactions and conversations with
and among stakeholders is acknowledged (O’Dwyer, 2005). DA has its ori-
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gins in the groundbreaking research of the sociologist Habermas (1985),
the political scientist Chantal Mouffe (1999, 2011), and the educator and
philosopher Paulo Freire (1970). Habermas distinguishes between com-
municative and instrumental/strategic activities as two different categories
of actions. The former seeks to achieve consensus and ensure that everyone
participating in the discussion is aligned; the latter, however, is more con-
cerned with achieving practical success.

In conclusion, dialogical accounting theory must be the foundation for
sustainable infrastructure as well as megaproject planning and management
because the impacts and consequences of infrastructure will affect a wide
range of stakeholders, many of whom have conflicting interests. Further-
more, the disagreement between opposing visions and worries may be
made worse by the high level of uncertainty in long-term future scenarios.
Indeed, there may be a conflict between private and public interests. For
instance, as businesses, contractors, and governments work to create infra-
structure to benefit the entire population and community or their own eco-
nomic interests, local residents and landowners fight to safeguard their
properties and legal rights. Conflicts may also arise when combining short-
and long-term goals. While politicians seek to create short-term job oppor-
tunities in order to achieve political consensus, environmentalists may want
to protect and preserve natural ecosystems (although one of the most fre-
quently advanced arguments is that benefits from infrastructure in the
long-term may be notable and not negligible at local and global scales). In
the next chapters of the book, dialogic accounting practices will be dis-
cussed in more detail by providing empirical evidence of the needs of a
democratic and inclusive stakeholder management process and concrete
examples and case studies.

1.5. Summary

This chapter introduces the main topics of megaprojects and sustainable
infrastructure by framing the fundamental concepts necessary to face the
complexity of megaprojects and large infrastructure. Starting from the zron
law, the uniqueness bias and the four sublimes, concepts introduced by
Flyvbjerg, the discussion then focused on the need of a framework for sus-
tainable infrastructure. Specifically, according to the Inter-American De-
velopment Bank (2018) four relevant dimensions need to be considered for
every sustainable infrastructure, namely, economic, social, environmental
and institutional. From the social and institutional components, in particu-
lar, emerged the necessity to introduce a dialogic accounting approach, in-
stead of a monologic one, to include all affected and involved stakeholders
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and to develop a democratic and inclusive stakeholder management pro-
cess during every phase of a megaproject, from the planning to the con-
struction or the operation phase.
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