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Foreword

Limited understanding of human-environment systems prevented business to con-
sider sustainability as one of its long-term goal and responsibility. In our days, the
need for achieving sustainability in all human activities is fully acknowledged. For
achieving this, the collaboration between research and education institutions, on the
one hand, and management and policy bodies, on the other, is critical.

It is considered that systematic research on sustainability started in 2001, with
the Declaration on Earth System science that was launched during the World
Congress ‘Challenges for a Changing Earth 2001’. Sustainability science is based
on the concepts of sustainability and sustainable development and the methods of
measuring sustainability, in order to substantiate policies and governance in this
area. Different research programmes in sustainability science were defined, mainly
by universities, having as a general objective to assess and minimize the negative
consequences of human activities on natural and social systems.

Recently, researchers have linked sustainability with project management,
arguing the need for harmonization of environmental and economical interests in
projects, the short-term and long-term project orientation, the local and global
orientation in projects and the promotion of values, ethics, transparency and
accountability in project management. Incorporating sustainability in project
management also implies stakeholder participation, risks reduction and eliminate
waste.

The book includes recent research on sustainability in project management,
presented at the 31st IPMA World Congress held in the Yucatan International
Congress Centre, Merida, Mexico from 30 September to 2 October, 2019.
International Project Management Association (IPMA) is a federation of 73
member associations, which are offering know-how, products and services to the
benefit of individuals, projects and organizations across public, private and com-
munity sectors.

Research selected to be included in the book cover different topics of sustain-
ability in project management, such as project excellence by incorporating sus-
tainability, sustainability and project governance, factors affecting the integration of
sustainability, incorporating sustainability in projects for smart cities and smart
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rural, developing competencies for sustainable project management. The book
includes 21 chapters, written by authors from 14 countries from four continents.
This high geographical coverage assures a high diversity of research contexts and
findings.

The book sends an invitation for conducting further research to allow sustain-
ability to be achieved in and through projects. Enjoy reading it!

Professor Yan Xue, Ph.D.
Peking University

Beijing, China
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Chapter 1
Introduction

Roxana Cuevas, Constanta-Nicoleta Bodea, and Pablo Torres-Lima

Abstract This brief introduction provides an overview of the book structure and
content. The chapter discusses the concepts, research methods and results which the
contributors present in their chapters. The diversity of addressed topics, the wide
geographical and sector coverage lead to a wide range of book audiences. The book
is useful to researchers, practitioners, educators and trainers in project management
domain as well to postgraduate students, in general for all those interested to better
understand how the sustainability can be integrated into project management.

Keywords Project management · Sustainability · Sustainable business · Social
responsibility · Project excellence · Projectification
Climate change, threats to biodiversity and accelerated exhaustion of non-renewable
resources have made researchers and practitioners more involved in revising
economic growth models and practices, and in promoting sustainability into theory
and practice. The research literature on sustainable development has expanded and
more and more companies have started to include sustainability principles into their
strategies and to report their regular actions/practices related to sustainable business.

Nowadays, one of the important trends of societies worldwide is projectification.
Several studies reveal that around 40% of economic activities are performed as
projects and programmes (www.ipma.world). For this reason, the implementation
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of sustainability into project, programme and portfolio management is considered as
being critical for assuring sustainable development.

Sustainable project, programme and portfolio management aims to take into
consideration the environmental, economic and social aspects of programmes and
portfolios in order to achieve sustainable results. Many project, programme and port-
folio management professionals took the responsibility for integrating sustainability
by developing sustainable objectives and management plans and by translating them
into practice. Professional associations, such as the International Project Manage-
mentAssociation (IPMA) are actively involved in promoting sustainability in project,
programme and portfolio management disciplines by financing research, developing
standards and organizing events as platforms for professional knowledge sharing.

The book includes the extended version of selected papers presented at the
31st IPMA World Congress held in the Yucatan International Congress Centre,
Merida, Mexico from September 30 to October 2, 2019. The main topic of the
IPMA World Congress was “Integrating Sustainability into Project Management”.
These selected papers address relevant topics related to sustainability in projects by
presenting advanced international academic research and practical studies on sustain-
able project, programme and portfolio management. The results can be adopted into
project, programme and portfolio management practices.

The book is structured into three parts. While the first part covers concepts and
approaches related to the integration of sustainability in project management, the
second part presents research on integrating sustainability into project management
in different industries and regions. The final part takes specific perspectives on inte-
grating sustainability into project management related to learning and continuing
competence development.

The first part includes the following five chapters.
Chapter 2, by Lars Nielsen, Philipp Klausing and Peter Nyhuis is entitled Towards

a Target System to Incorporate Sustainability inMulti-ProjectManagement in Facto-
ries. The authors raise the awareness about the challenge of portfolio balancing,
which is requiring an overarching target system for providing guidance. Their
research leads to a hierarchy framework according to which sustainability can be
integrated and implemented. An exploratory case study, for the German automobile
OEMs (Original Equipment Manufacturers) is conducted and the main findings are
presented.

In Chap. 3, Maedeh Molaei, Marcel Hertogh and Marian Bosch-Rekveldt inves-
tigate the Factors Affecting the Integration of Sustainability in the Early Project
Phases in an Integrated Project Management Model. They conducted a qualitative
cross-case analysis on three highways projects in the Netherlands. It is concluded
that each project management role is inclined towards specific sustainability dimen-
sion. The authors proposed a model for integrating key roles involved in integrating
sustainability into project management of infrastructure projects.

Chapter 4 by Thordur Vikingur Fridgeirsson, Bara Hlin Kristjansdottir and Helgi
Thor Ingason explores the challenges of complexity in the modern business environ-
ment and proposes a diagnostic tool, which was designed by the authors to assess
the VUCA dimensions a project is facing with. For validation purpose, the tool was



1 Introduction 3

tested on different projects from the manufacturing industry. Considering that one of
the reasons to integrate sustainability into project management is to reduce project
risks, the research is strongly connected with the design of sustainability indicators
based on risk management.

In Chap. 5, Gregory J. Skulmoski, Craig Langston, Alan Patchinga and Amir
Ghanbaripour conceptualize the sustainable approach in the career management.
By running an extensive literature review, the authors show how the signals of career
risks, such as the absence of substantial training or education, named error messages
can be used in a sustainable project-oriented career within the Gig Economy.

Chapter 6 addresses the topic of environmental projects. Vladimir Obradović,
Marija Todorović and Milica Jovanović discuss the factors that are contributing to
or limiting project management application in the field of environment protection at
the national and local levels. Based on these factors and the findings of an empirical
research conducted in Serbia, the key enablers for successfully integrating project
management in environmental projects are identified.

The second part of the book is about integrating sustainability into projectmanage-
ment in different industries and regions based on some research results obtained by
the authors. This part includes the following ten chapters:

Chapter 7 describes the importance of integrative intelligence for sustainable rural
development. By performing an extensive and in-depth analysis of theMexican rural
economy, Jesus Martinez Almela, Jorge Flores and Jorge J. Peart Mijangos identify
the main types of Rural Mexico and militate for “extensionism”, as the founder
principle of sustainable rural development. According to the authors, “extension”
should cover a wider range of communication and learning activities, organized for
rural people and related to different disciplines and subjects, including agriculture,
agricultural marketing, health and business studies and project management.

Chapter 8 by Teri Vivienne Okoro is about applying a hybrid framework for
reviewing the integration of sustainability in amotorsports tourism project inNigeria.
The applied framework combines the traditional sustainability economic, social,
environmental and other dimensions with the co-created benefits and value. This
study adopts a qualitative research technique, exploring the challenges of sustain-
ability through interviews relating to a singular case study. Two semi-structured
in-depth interviews covered the project context with a more focused examination of
project sustainability.

Chapter 9 by Reinhard Wagner is about the process of transforming automotive
industry following the adoption of disruptive technologies and sustainable project
management approaches. The chapter explains the role of projects in organizing
innovation, product development, manufacturing and service delivery and explores
the future projectification of this industry. The author made an historical research of
the management approaches adopted in the automotive industry, in order to identify
the relevant dynamics patterns and future trends.

In Chap. 10, Inga Minelgaite, Bjarnveig Birta Bjarnadottir and Kari Kristinsson
present the research on new product development projects in the Icelandic seafood
industry regarding three sustainability dimensions, namely environmental, economic
and social. Icelandic experience is relevant, considering that Iceland is ranked among
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the most sustainable countries in the world and the seafood industry in Iceland has
been referred to as a role model in the use of fish waste to develop new products.
Using surveymethodology, the authors investigate how the sustainability dimensions
are represented in each phase of new product development projects in the seafood
sector.

Chapter 11 is concerned with the Inter-organizational Co-creation: an Approach
to Support Energy Transition Projects. Afshin Jalali Sohi, Maryam R. Nezami, Hans
Bakker and Marcel Hertogh argue that restructuring energy systems into more
sustainable forms, called “Energy Transition”, represents a solution to the actual
inefficiency of the energy systems. By conducting a case-study research in The
Netherlands, for one energy transition project, the interactions among different actors
were mainly investigated in order to better understand to impact of co-creation on
the project interactions and on the project success.

In Chap. 12, Hans Knoepfel presents a multi-case study on Sustainability for
Construction Projects. Six large, medium-size and small construction projects were
considered in the research. Narrative researchwas applied in data collection and anal-
ysis. In each case, the characteristics about capture, society, economy, environment
and resilience were targeted, according to the conceptual model of sustainability of
buildings and infrastructurewhichwas proposed by the author, based on the literature
review. The initial assumptions were confirmed through the research findings.

InChap. 13, JaehyunLee,UnhoLee, EunsangYoon andChangwooPark proposed
the usage of Segway model for the assessment of megaproject excellence, especially
in the case of Korea’s Pilot Smart City Projects. The authors ran several rounds of
interviews with project operating groups, mainly decision-makers, how revealed the
difficulties in communication and decision-making. It is argued that the usage of the
Segway model is a solution for these difficulties. The authors express their interest in
continuing the research with the development of the assessment methodology based
on the Segway model.

Chapter 14 brings forth the issue of Public-Private-People Partnership (PPPP)
for Infrastructure Development in Indonesia. The authors Lukas Beladi Sihombing,
Achmad Jaka Santos and AndreasWibowo have conducted research for validating the
new concept of public-private-people partnership (PPPP). A survey was conducted,
mainly for identifying the relevance of people in PPPP. The result showed that the
PPPP concept has the ability to benefit and support the livelihood of people living
around the project area, thereby ensuring the integration of sustainability into project
management.

In Chap. 15, Sandra Matuhina, Mladen Radujković, Maja-Marija Nahod present
a survey on the role of practice competences in decision-taking process in projects.
The survey targeted the challenges of the decision-making, the shift towards the
creative leadership and the sustainability of the decision-making. The survey was
conducted in three European countries: Croatia, Slovenia and Slovakia.

In Chap. 16, Asa Bjork Jonsdottir, Haukur Ingi Jonasson, Helgi Thor Ingason and
Agnes Holm Gunnarsdottir examine four international business excellence models
emphasizing on social responsibility and sustainability in order to identify how
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a company’s excellence can be better measured. The applied comparison frame-
work has six dimensions; Leadership, Vision and strategy, Continuous improvement,
Processes, People and Universal success and Systematic approach. The authors ran
a survey amongst CEOs of 25 Icelandic companies. An important research finding
was the actual necessity for the companies to be more oriented than before to the
world at large, mainly considering the recent threats, such as global warming and
the increase of pollution.

The last section of the book addresses the perspectives of incorporating sustain-
ability in project management through the competence development and includes
the following chapters:

Chapter 17 discusses the significance of chatbots in the corporate project manage-
ment training. Constanta-Nicoleta Bodea, Maria-Iuliana Dascalu and Alexandru
Hang claim that chatbots are very useful in corporate training, as they support
professional development and knowledge sharing to day-to-day business practices,
they reinforce learning and help users to find quickly the relevant information,
thus contributing to a sustainable education. The authors propose a pattern-based
chatbot, useful for corporate training for competence enhancement. The solution
was successfully deployed in a professional association and integrated into its digital
platform.

In Chap. 18, Steven Nijhuis considers that in order to get sustainable teaching of
project management, focus on teaching subjects and processes is needed. Comparing
the subjects of the offerings of project management, the author concludes that
commercial and higher education courses on project management are not only
targeting the same group but also give attention to similar subjects. The only signif-
icant difference is that higher education tests more the students’ knowledge even
though there is not a clear proof that learning goals are really achieved. Further
research is still required for assuring sustainable project management teaching.

Chapter 19 describes an ex post analysis of the competencies of a teamof educators
asked to design and implement an online educational programme in a very short
track. To achieve this objective, the team applied different methods for crashing
the schedule. As a member of the project team, Adán López Miranda applied the
observation method to collect data for his research. To face these time constraints,
the project team members have to develop their project management competences.

Chapter 20 by Ángela Paneque de la Torre, Vanesa G. Lo Iacono Ferreira, María
José Bastante-Ceca and Salvador F. Capuz-Rizo discusses how certification process
organized in Spain during 2014–2019 and based on IPMA ICB standard addressed
the competences required to incorporate sustainability in project management of the
candidates. Inclusion of sustainability concepts in the project management standard
was analysed, together with the assessment tools applied during different stage of
the certification programme by Spanish certification body.

Chapter 21 by Amin Saidoun addresses the importance of project management
competences for the sustainability of non-profit organizations. The empirical inves-
tigation was undertaken in two case studies. The first case concerns a medium-
sized international fundamental research NPO based in Grenoble (France) and the
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second case concerns a small national company which advocates the interests of
large companies from the logistics sector based in Bonn, Germany.

As editors, we compiled this book with the intention to offer the readers a great
variety of approaches and perspectives on sustainability in project management.
The book includes relevant regional and sector-specific approaches in integrating
sustainability in project management, We are advocating for knowledge co-creation,
based on the cooperation between practitioners and academics. For this reason,
we consider that this book ensures not only the theoretical grounding but also the
practical relevance of the addressed theme.

The book is a valuable resource for researchers and practitioners in project,
programme and portfolio management, for educators and trainers as well for post-
graduate students, in general, for all those interested to better understand how the
sustainability can be integrated into project management. The first part of the book is
recommended for scholars interested in general conceptualmodels and approaches in
incorporating sustainability into project management in complex business contexts.
Researchers and practitioners will find a great diversity of studies, conducted in
different regions and sectors by using a wide range of research methods. The final
part of the book is intended to be read mainly by educators and trainers delivering
courses and training including as learning topic sustainability in projectmanagement.

Thank you for reading!



Part I
Concepts and Models of Integrating

Sustainability into Project Management



Chapter 2
Towards a Target System to Incorporate
Sustainability in Multi-project
Management in Factories

Lars Nielsen, Philipp Klausing, and Peter Nyhuis

Abstract Shortened life cycles and increasing customer-specific mass production
confront factories. The professional use of project management is necessary for
a permanent adaptation under unstable conditions to retain objective attainment
of the factory. Multi-project management is a proven approach to cope with the
resulting complex project portfolios. Supported by a literature review, the neces-
sity for a comprehensive and differentiated target system becomes evident, enabling
factory management to deliberately position themselves and make decisions in the
numerous conflicts of objectives. A predominant contradiction exists between prior-
itizing projects with short-term profitability while ensuring portfolio sustainability.
This challenge of portfolio balancing requires an overarching target system providing
guidance. In order to develop this target system,we first developed a hierarchy frame-
work according to which suitable existing approaches are refined and implemented.
Furthermore, we illustrate performance indicators to enhance this target system and
make it applicable, which we conclusively demonstrate in a case study.

Keywords Multi-project management · Portfolio management · Factory
planning · Sustainability · Target systems · Portfolio balancing

2.1 Introduction

Today’s factories are characterized by turbulent global markets [20]. The reasons
for this are numerous overlapping and mutually influencing factors, which have
their origin in particular in the ever-shorter technology cycles, globalization as well
as new products and processes [22, 25]. A continuous adjustment of production
systems and the yielding increase in the number of projects within factories reflects
this dynamic [2, 12, 31]. As a result of the constantly changing environment, factory
planning is no longer a one-time task. Rather, factory planning can increasingly
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be characterized as a permanent process by which production is adapted to the
continually changing circumstances [32]. Both proactive and reactive changes are
realized through projects and thus affect the total number of existent projects in the
factory, which are considered as project landscape. Consequently, a very high project
heterogeneity characterizes this project landscape [34].

Existing project management approaches and their consecutive procedures can
only insufficiently cope with the increasing complexity within the project land-
scape of a factory [2, 11]. In addition, little attention is paid to linking higher
level company and operational project objectives when selecting projects. As a
result, changes in objectives at the company level are not given enough consider-
ation in single projects. Additionally, project sustainability is considered as central
criteria for long-term success [1]. Furthermore, a lack of project transparency leads
to untapped synergy effects as well as insufficient networking between different
projects or possible cumulative risks in the project portfolio. Due to these deficits,
systematic and target-oriented multi-project management must supplement conven-
tional single project management in a factory in order to combine effective project
selection, managing portfolio sustainability and uncertainties as well as supporting
efficient project execution [1, 2, 11, 21, 33].

The hypothesis of this paper, therefore, is that multi-project management has to
be enhanced by a target system incorporating all relevant criteria including sustain-
ability, in order to make it applicable in factories. The objectives of factories as well
as of multi-project management must be consolidated and coordinated in such a way
as to start project initiatives in the factory, which support the collective set of objec-
tives. In order to select, equip and implement those projects, which bring about the
change and future sustainable development of the factory in the desired direction, it
is necessary to create a common and comprehensive target system. With the help of
such a target system, multi-project management decisions in factories can be made
in a manner that enables deliberate positioning in prevailing target conflicts. As a
consequence, individual projects may be stopped or taken down in priority in terms
of resource supply, as long as the overriding attainment of objectives is beneficial.

2.2 Fundamentals

There are always numerous project ideas in companies, various projects are being
implemented, some have been cancelled and an even larger number of projects have
already been completed and documented. Today, almost all changes in a company are
implemented through projects or project-like initiatives [8]. Different project types,
objectives pursued, lead times and sizes of the projects characterize the resulting
project landscape [15]. Examples for different projects can be long-term reorganiza-
tional projects, involving all departments of a company as well as projects to comply
with upcoming legal regulations, small improvement projects of everyday workflows
or even large factory expansion projects.
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Projects initially pursue their individual objectives and should ideally bring
about the implementation of company objectives either directly or indirectly. Due to
scarce resources and existing dependencies between projects, consequently overall
planning and coordination in the form of multi-project management is a reasonable
approach [8].

2.2.1 Multi-project Management

Multi-project management primarily comprises the planning and control of the
project landscape and provides the necessary organizational and processual frame-
work [8]. Multi-project management therefore is understood as an important func-
tion between the strategic level of a company and the operative individual project
level [29]. Figure 2.1 shows four relevant elements of multi-project management.
The multi-project landscape (a) contains the single projects as well as project
programmes, which by itself consist of a number of single projects. The hierar-
chization (b) of individual projects at the operational level is usually obtained via
project programmes and a superordinated project portfolio [7].

The target system (c) is the focus of this paper. It analyses the objectives of
the single projects and project programmes and checks their alignment with the
higher level factory objectives.Multi-project management deals with the cost-benefit
relations of the projects because of the strong influence of the company management
and the consideration of their objectives. Thus, it requires positioning in the potential
conflict of these objectives [33]. One example of a generic conflict of objectives is
the tension between short-term profitability and sustainable projects [1]. Based on
the assessment by the target system, a project prioritization (d) can finally be carried
out, which allows further actions to be derived, as indicated.

Fig. 2.1 Selection of relevant elements of multi-project management with highlighted focus of this
paper, a Multi-project landscape, b Hierarchy, c Target system, d Prioritization
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2.2.2 Factory Planning

According to the VDI Guideline 5200 [35], a factory is the place of value creation
where industrial goods are processed using production factors. The production factors
relate to operating resources, materials, personnel, information, capital and space. A
factory can therefore be regarded as a socio-technical system in which production
systems are formed through the interaction of social and technical subsystems [37].

Factory planning is a subfield of long-term production planning [37]. According
to VDI Guideline 5200 [35], it is defined as a target-oriented, structured and system-
atic process with successive phases, which is carried out using the aid of tools and
methods to plan a factory from the definition of factory objectives until the ramp-up
of production.

2.2.3 Specificities in Multi-project Landscapes of Factories

Multitudes of different projects characterize the system of a factory. In addition to
large and risky factory planning projects (such as expansion projects), equally multi-
layered IT projects (such as ERP-implementation projects) or smaller organizational
projects take place in factories [15]. In addition, projects of the continuous improve-
ment process (CIP) are to be mentioned. Product development projects also play an
important role in a factory. Product development is one of the classic application
areas of project management, which is continuously applied in research and devel-
opment. The deliberate transformation of knowledge creates new, further developed
or adapted products for the market, which are produced in factories [3].

Due to the strong dynamics in the environment of a factory, the production
systems, in particular, have to be adapted regularly. The planning and implemen-
tation of such initiatives are usually organized and carried out through projects.
Production projects are often operated for the duration of a product life cycle [3],
which is why life cycle-oriented production strategies are used. Increasingly strong
project planning in production can result in a cross-location project landscape. The
design and control of the project landscape in a factory therefore needs methods of
multi-project management to supplement the methods of single project management
[2, 9].

2.2.4 Targets of Multi-project Management in Factories

By establishing amulti-project management in a company, different objectives of the
company can be addressed. According to DIN 69909-1 [8], first of all, transparency
is created in the project landscape, thus making connections, synergies and poten-
tial risks visible. The single projects and project programmes in the project portfolio
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should be alignedwith the company’s targets. The above-mentioned transformations,
which have a permanent effect on the factory, can thereby be countered quickly and
purposefully. It is therefore necessary to select those projects that should bring about
a change in line with the company’s objectives. Subsequently, a project prioritization
must be carried out, which specifies a ranking order, e.g. for project scheduling and
resource management, among the projects in the portfolio that are to be restarted
or are already running. Consequently, those project ideas with the highest target
conformity can be started or continued with priority and therefore be equipped with
the best available resources. The identification and evaluation of opportunities and
threats of the individual projects and project programmes also enable portfolio risk
management. Furthermore, the projects and project programmes in the project port-
folio are regularly monitored for their alignment with the company’s objectives and
appropriate countermeasures, such as stopping projects or amending their objectives,
are initiated in the event of deviations [8].

In factories, the objectives described above also apply but are supplemented by
factory specific characteristics. For example, the concrete design of factory objec-
tives is strongly dependent on the type of factory [30]. A low-cost factory, for
instance, would place less emphasis on a changeable shop floor with a sustainable
air-conditioning concept than an exemplary high-tech factory. In general, factory
targets can be divided into formal and factual objectives [10]. Formal objectives
are overriding objectives, such as cost-effectiveness and profitability. According to
Heger [10], factual objectives contain performance targets, such as quality, logistics
performance and changeability.

Linking the various objectives of multi-project management and factory planning
in a single model represents a previously unaddressed challenge.

2.3 Factory Requirements for Multi-project Management

The individual conditions of a factory result in different requirements for the most
efficient and effective applicability of a target system for multi-project management.
This paper only brings forward such requirements, which are particularly important
to achieve this purpose.

Planning from rough to detailed results in a hierarchy of objectives that can be
used to structure a target system for multi-project management in a meaningful way.
Usually, a factory is given overriding corporate objectives, which then have to be
broken down into more concrete factory objectives [5, 32]. The project portfolio
subsequently is aligned to achieve these factory objectives through approved single
project programmes or single projects [11]. A cascading of planning from rough to
detailed is therefore necessary since the far-reaching company or factory objectives
usually cannot be achieved by singular actions [4, 16, 36].

Promoting portfolio transparency must be aspired by a target system for multi-
project management in a factory, in order to systematically plan and control the
project landscape. A frequent point of criticism, for example, in factory planning
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projects, is the lack of interlinking between planning disciplines [27]. Greater trans-
parency allows more interdependencies to be detected and the effects of changes to
be represented in a better way [14]. Transparent handling of factory planning projects
means that the overall benefit can be maximized, as the individual planning projects
can benefit from each other and promote an interaction [24]. Accordingly, an increase
in transparency leads to a holistic and targeted cooperation of all projects as well as
to an efficient coordination of all members involved [27].

Compliance with project heterogeneity can be derived as requirement originating
from the high project variety in a factory. A target system for multi-project manage-
ment must take this heterogeneity into account and be applicable to all existing types
of projects, so that a comprehensive control of the project landscape is possible [8].
Especially the heterogeneity of project clients or sponsors is particularly high [33],
whereas the resources involved in the portfolio differ significantly [9].

Compliance with portfolio sustainability in a factory also is an important point
that must be considered and represents the focus of this paper. Through their produc-
tion processes and their considerable influence on the population, factories play a
central role in shaping the sustainable development of societies [6]. This requirement
therefore addresses a project portfolio in a factory that is ecologically, economically
and socially beneficial today and in the future [18]. In order to fulfil this requirement,
single project sustainability is important, but has already been discussed extensively
[1]. Portfolio sustainability goes beyond taking care of single project sustainability.
The sustainability of individual projects is of no gain if the portfolio as a whole is not
following the overarching objective of sustainability. A sustainable project portfolio
specifically includes the features of ‘portfolio balancing’ and ‘strategic fit’, which
are described as vital [8, 26]. In the context of the factory, however, there is a partic-
ular need for them [2], for example, to start strategically relevant projects that are
not profitable in the short term. To consider systematically a certain share of such
projects in the portfolio prevents an excessive procrastination in adjustments, which
later on would result in enormous correction costs [19].

For a future-oriented factory, compliance with factory changeabilitymust also be
taken into consideration. A changeable factory can implement structural changes at
all levels quickly, with little effort and comparatively low investment expenditures
[40]. New products, technologies andmarkets, as well as fluctuating demand, create a
volatile environment to which the factory must adapt quickly and with little effort for
a successful existence on the global market [18, 28]. In order to avoid cost-intensive
restructuring measures or uneconomical production processes, a target system for
multi-project management must meet these requirements and continue to be able to
act under rapidly changing conditions.

Compliance with (factory) standards is not to be understood as compliance
with legal or other binding requirements, as these are usually covered by existing
approaches. Rather, it is intended to complywith voluntary or self-imposed standards
or overfulfilment of current regulations for the purpose of expected compliance with
future (possibly mandatory) requirements [5].
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2.4 Literature Review and Identification of Research Gap

Figure 2.2 compares existing process models with reference to a target system as
well as dedicated target systems with the previously mentioned requirements of a
target system for multi-project management in a factory.

Although the existing models cover a number of requirements, only a selection
of these aspects are in the respective focus of the various approaches. It is also not
possible to reach a complete consideration of all requirements by solely combining
existing approaches.

Larger deficits can be found in the analysis of existing research with regard to
promoting portfolio transparency, compliance with project heterogeneity, as well as
compliance with portfolio sustainability. While the first two mentioned are partly
covered by some existing approaches, portfolio sustainability is not addressed by
any of the assessed models. As a result, no approach currently exists that enables the
holistic assessment of the objective attainment of multi-project management deci-
sions in factories with special consideration of portfolio sustainability. Linking the
various objectives of multi-project management and factory planning in a coherent
model represents a hitherto unsolved challenge. In particular, existing approaches fail
to provide a consistent hierarchy of objectives across the different levels to create a
coherent target system under inclusion of portfolio sustainability.
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Fig. 2.2 Revealing the research gap by comparing the factory’s requirements for multi-project
management with existing process models and target systems
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2.5 Target System for Sustainable Multi-project
Management in Factories

To close the previously mentioned research gap, a corresponding target system,
especially for sustainable multi-project management in factories, is presented. It
builds upon the findings of the existing approaches already presented. The model is
structured according to the hierarchy levels in multi-project management introduced
earlier (Fig. 2.1b), supplemented by the levels factory and company [23].

The target system therefore consists of company objectives, factory objectives,
project portfolio objectives, project programme objectives and single project objec-
tives. Each of these objectives is to be operationalized by further sub-objectives and
KPIs in order to enable a deliberate, target-compliant positioning between the alter-
natives for action, some of which are conflicting. The classification of objectives,
sub-objectives and KPIs in a holistic target hierarchy allows the clear identifica-
tion of local optimum that could lead to a failure to achieve targets at the higher
levels. On the other hand, a local suboptimum can be overcompensated and thus
legitimized by a transparent, comprehensible and sustainable global improvement
in target achievement. The developed target system for sustainable multi-project
management in factories is shown in Fig. 2.3.

Target SystemLevels

company 
objectives

factory objectives

project objectives

(not in focus – considered as input)

time e.g. lead time, adherence to schedule, buffer 
consumption

quality e.g. product/service quality, number of change 
requests, specification achievement

costs e.g. personnel costs, material costs, risk 
surcharges

company

factory

time e.g. lead time, adherence to schedule, buffer 
consumption

quality e.g. product/service quality, number of change 
requests, specification achievement

costs e.g. personnel costs, material costs, risk 
surcharges

project portfolio 
objectives

portfolio 
performance

e.g. ability to deliver, adherence to schedule, 
avg. relative lead time deviation

portfolio 
sustainability

e.g. portfolio balancing, single project 
sustainability, portfolio transparency

portfolio costs e.g. portfolio inventory, utilization of 
resources, personnel & material costs

formal 
objectives cost-effectiveness, profitability

factual 
objectives

e.g. logistics performance, changeability, 
organizational transparency

project portfolio

project
program

projectproject

legend: project avg. = averageproject program unit of company

project program 
objectives

KPIsub-objectiveobjective

Fig. 2.3 Target system for sustainable multi-project management in Factories
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Since all objectives and sub-objectives of the target system can and must be
operationalized by various, partly company-specific key indicators, exemplary key
indicators are displayed and elaborated in Fig. 2.3 and the following sections. Further
informationon the applicability of the target systemcanbe found in the corresponding
section.

2.5.1 Factory Objectives

The factory objectives are influenced by the superordinate company objectives.
However, these are outside the focus of this paper and are therefore only consid-
ered as a given input. According to Heger [10], factory objectives can be distin-
guished between formal and factual objectives. The formal objectives include the
cost-effectiveness and profitability of a factory. Factory planning must create the
framework conditions for an economic and profitable factory operation in order to
enable a lasting existence of the factory on the market. The factual objectives are
of a rather operational nature and are composed, for example, of logistics perfor-
mance or changeability. Other factual objectives for example include organizational
transparency and organizational interconnectivity [10].

The factory objectives described are used to derive the subordinate project port-
folio objectives. In return, the achievement of inferior levels directly influences the
achievement of objectives of superior levels.

2.5.2 Project Portfolio Objectives

The sub-objectives allocated to the project portfolio objectives consist of port-
folio performance, portfolio costs as well as portfolio sustainability. This clustering
ensures that the above-mentioned requirements for multi-project management in the
factory are taken into account at this level of consideration. It is important to mention
explicitly the equal importance and legitimacy of portfolio sustainability as long-term
objective alongside performance and cost objectives. Portfolio sustainability there-
fore is representing the antipole to performance and costs, which together form the
magic triangle on portfolio level.

Portfolio performance can be operationalized through several KPIs, including
ability to deliver, adherence to schedule and average relative lead time deviation of the
project portfolio. These KPIs are used to identify and avoid systematic misplannings
or avoidable blockages caused by interdependencies between individual projects that
would have a negative impact on project portfolio performance.

The portfolio costs can be determined, for example, by the portfolio inventory or
the utilization of resources. Similar to a high inventory level in a warehouse, which
results in tied-up capital and other warehousing costs, a high portfolio inventory
level of single projects represents a cost driver. These costs are created through a
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high number of simultaneously running projects with distracting multitasking for all
resources. The portfolio inventory should be reduced, which also leads to a positive
influence on the average relative lead time deviation (portfolio performance). The
utilization of resources should be maximized in order to make the best possible use
of available capacities. These KPIs stand in a fundamental conflict of objectives,
as utilization of resources and low portfolio inventories are logically contradictory.
In addition, other direct costs, such as personnel or material costs should also be
considered in portfolio cost observations.

Portfolio sustainability also consists of a number of KPIs. For a comprehen-
sive control of multi-project management, a portfolio balancing between strategic
and profitable projects must be considered by compliance with project heterogeneity
[13]. A sustainable project portfolio can only be realized persistently through compli-
ance with single project sustainability in the ecological, economic and social areas.
In today’s turbulent environment, compliance with factory changeability also has
a major impact on the sustainability of the project portfolio. Without the project
portfolio’s ability to adapt quickly to changing conditions, its continued existence
is at stake. This changeability is generally described as being facilitated through
five changeability enablers [38]. They represent generic approaches to address
changeability via modularity, scalability, universality, compatibility and mobility.
By emphasizing these five approaches, sustainability can be promoted [40]. The
aim should be a balance between efficiency enhancing and changeability supporting
projects for the portfolio to be sustainable. Furthermore, a project portfolio requires
a maximum of portfolio transparency. Synergies, interdependencies and risks in the
project portfolio can only be identified and exploited or overcome through a high
degree of openness in single projects, project programmes and the portfolio as a
whole.

2.5.3 Project Programme and Single Project Objectives

The objectives of the project programmes, as well as single projects, are derived from
the project portfolio objectives. Due to the similar character of project programmes
and single projects [8], the same sub-objectives and KPIs can be assumed, which is
why this paragraph only refers to the term projects. According to Lock and Wagner
[17] a project is subject to three basic target criteria (also called triple constraint):
time, cost and quality. Thismagic triangle of objectives in project management is an
established approach for single projects. The time dimension in a project determines
the requirements for set deadlines, measured, for example, through lead time, adher-
ence to schedule and buffer consumption. Another dimension represents costs. All
resources used in connection with the project, such as the resulting personnel costs,
material costs as well as necessary risk surcharges influence the resulting project
costs and need to be considered. The third dimension is the quality of the resulting
product, service or subject of a project. This criterion is intentionally very broad and
includes all KPIs that are not of a time-based or monetary nature. These include,
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for example, the product/service quality, the number of change requests or the spec-
ification achievements of a project. The objectives contained in the magic triangle
are in a permanent conflict so that the improvement of one of the objectives leads
to an inevitable deterioration of the other two objectives. This contradiction requires
deliberate positioning in the conflict of objectives [17].

2.6 Applicability of the Target System and Case Study

The use of the target system for multi-project management in factories allows a
target-oriented alignment of single projects, project programmes as well as project
portfolios in order to achieve a high degree of target conformity with the factory and
finally the company goals. The presented target system is to be understood as an
initial target system to start with following [5]. Based on this universal foundation, it
is intended that the factory management supplements or reduces the sub-objectives
or KPIs for the individual application case. In addition, a specific weighting of the
individual target system components should be carried out during application. In
concrete decision-making situations within the project landscape, action alternatives
can be analysed and evaluated on the basis of their effects on the KPIs, the sub-
objectives and ultimately the objectives.

In our case study, we utilize the situation of German automobile OEMs (Orig-
inal Equipment Manufacturers) as a unit of analysis. We use an explanatory case
(according to [42]) to elucidate the strategic positioning ofGerman automotiveOEMs
regarding their portfolio balance as a project mix for conventional internal combus-
tion and fully electrical vehicles in their factories. Consequently, we express the
overarching research question: How can the strategic decision-making process for
project portfolio selection be changed to incorporate sustainability in multi-project
management? Furthermore, we formulate the follow-up question: How can the hier-
archy framework presented in this paper support the strategic positioning of above-
mentioned companies in order to reachhigher attainment for sustainability objectives,
which are in conflict with performance and cost objectives? The data used for the
case study was publically available statements in annual reports.

The current challenge at hand for German automotive OEMs is the uncertain
product mixture of conventional internal combustion and fully electrical vehicles in
the upcoming years. Drastically diverting scopes of assembly and new regulations,
as well as the digitalization of the whole branch, represent various parallel issues
for managers [41]. In order to best equip their factories for a hitherto unknown mix
of both technologies, the right projects need to be selected for execution. There
is a risk that today’s automobile manufacturers will prefer the supposedly more
profitable short-term improvement projects for increasing the output of conventional
combustion vehicles. This would result in shortcomings of the strategically relevant,
but very capital-intensive and partly less efficient assembly systems, which offer
a high degree of changeability with regard to the combustion/electrical mix to be
expected in the future. Conventional portfolio management would select projects
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according to the individual project objectives (time, cost, quality). Possibly they also
consider performance and cost objectives on a portfolio level, but certainly do not
take sufficient account of project portfolio sustainability. Due to the equal positioning
of portfolio sustainability alongside the performance and cost targets as suggested
in this paper, a deliberate decision against a sustainable project at least requires
elaborated justification or legitimation. This enables appropriate portfolio balancing
in accordance with all relevant criteria.

The main findings of the case study consequently are the following. German auto-
motive OEMs would normally favour projects in their prioritization, which solely
support vehicles with internal combustion engines. However, through the utiliza-
tion of the target system presented in this paper, the project selection process would
increase the importance of sustainability by placing it on the same level as perfor-
mance and cost indicators. The research question therefore can be answered with
this explanatory case. Nevertheless, further research with regard to a broad empirical
study is recommended to substantiate the results determined in this case.

2.7 Conclusion

In today’s factories, the professional use of multi-project management is unavoidable
due to rapidly changing conditions. It has been shown that planning and controlling
the project landscape in a factory requires a comprehensive and factory-specific target
system. The special requirements of a factory for such a target system for sustainable
multi-project management in factories were presented in detail. A literature review
showed that the existing approaches from the fields of process models or target
systems only insufficiently take into account the identified requirements. Thus, a
research gap could be identified in the form of a target system for sustainable multi-
project management in factories.

This paper therefore contributes to the creation of such a target system addressing
the specific requirements of a sustainable multi-project landscape in factories. In
order to derive the objectives of the project portfolio and consequently the project
programmes and single projects from the factory and company objectives, the target
system is first hierarchically structured into five levels. Subsequently, sub-objectives
were assigned, which allow a breakdown and thus amore differentiated view. Finally,
exemplary KPIs were assigned to each sub-objective that build upon the existing
approaches and take into account the identified special requirements of the factory
as well as making their achievement measurable at each level. Finally, the necessary
steps for the applicability of the target system were explained.

To conclude, it can be stated that with the target system for sustainable multi-
project management in factories an essential building block for the consideration
of the special requirements of a factory was developed. Future research work and
publications of the Institute of Production Systems and Logistics will work towards
the development of a comprehensive and integrated process model for multi-project
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management in the factory. This will enable managers in the factory to carry out the
numerous tasks and associated decisions within the multi-project management of a
factory effectively and efficiently.
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Chapter 3
Factors Affecting the Integration
of Sustainability in the Early Project
Phases in an Integrated Project
Management Model

Maedeh Molaei, Marcel J. C. M. Hertogh, Marian G. C. Bosch-Rekveldt,
and Robin Tamak

Abstract This study investigates the factors affecting the integration of sustain-
ability into the project management of infrastructure projects, specifically highway
projects during early phases. The research was drawn upon previous studies in order
to develop a sustainability framework for measuring the project success in three
aspects of sustainability: People, Planet, and Prosperity (triple bottom line). Next,
Critical Success Factor (CSF) framework in the construction sector was extracted
through a comprehensive literature review. A qualitative cross-case analysis was
conducted on three sustainability-oriented highways projects in the Netherlands.
Data were collected through document review and twelve in-depth interviews with
different roles of Integrated Project Management (IPM) model. The findings suggest
that each IPM role is inclined towards specific sustainability dimension which affects
the application of sustainability CSFs. The results reveal that among the sixteen
identified CSFs promoting the integration of sustainability, following factors were
acknowledged by all the IPM roles: awareness of project external factors, clearly
defined scope, clearly defined goals/ambitions. Further, the paper conceptualizes a
model for integrating key roles involved in the project management of infrastructure
projects. The model is based on the triple bottom line of sustainability bringing all
the roles involved in the project management of infrastructure projects together.
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3.1 Introduction

Recently, the concept of sustainability has evolved as one of the challenges and focal
points for society [1]. Sustainability can be regarded as an important project goal
which entails a broad range of value and benefits [2]. The focus on sustainability
has resulted into the emergence of studies on the integration of this concept into
project management practices suggesting that sustainability can be considered as
new school of thought in project management [3, 4]. This school of thought mainly
includes the following features: considering projects in a societal perspective, having
a ‘Management for stakeholders’ approach, applying Triple bottom line criteria, and
taking a value based approach to projects and project management [4].

Specifically in the construction sector, companies are criticized for their conven-
tional approach focusing only on their short-termbenefit [5]. In addition, construction
industry is considered as one of the main polluters of the natural resources such as
carbon emissions, air and water quality [6]. Thus, there is more pressure on these
companies to extend their accountability and focusmore on social and environmental
aspects of their business [7]. The transport sector is assumed to be the second largest
emitter of carbon dioxide (CO2) emissions, the main anthropogenic greenhouse gas
[8]. The emissions from the transport sector might double by 2050 due to the fast
development of the emerging economies [9]. Highway projects, thus, play a signif-
icant role in bringing a change and create value into society by integrating sustain-
ability. This is also very important since by 2030, the public project organization of
Dutch highway projects aims to become energy neutral and working according to
the circular principle [10].

The current study contributes to both science and practice. Regarding the scientific
contribution, the study suggests a framework of the sustainability success factors.
Sabini et al. [11] performed an extensive and systematic literature review of 770
publications focused on sustainability and project management from the period 1993
to 2017. They identified three themes showing different views on sustainability: (1)
The value of implementation of sustainability into project management (why); (2)
The extent to which sustainability affects traditional project management practices
(what); and (3) The determinants for the optimal implementation of sustainable
project management (SPM) and providing practical suggestions (How). Following
this explanation, the current study positions itself in the third identified theme of
sustainability literature by providing recommendations on how sustainability can be
implemented in highway projects. Regarding the practical implications, the devel-
oped model in this research can be used by managers in infrastructure projects
oriented towards sustainability. This paper is based on Tamak [12]’s Master thesis
on integrating sustainability into project management.
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The main objective of this research is to inspect sustainability in the current
projectmanagement practice and propose a conceptualmodelwhich helps improving
project success of a sustainability-oriented highway project. More specifically, this
research is aimed to prepare current IPM managers of a public project delivery
organization for future highway projects to becomemore sustainable-oriented. Based
on the aforementioned problem statement and the objective of this research, the
research question is formulated as:

How can Critical Success Factors be applied in an integrated project management model
to improve the chances of project success during the exploration and planning phase of a
sustainability-oriented highway project?

The paper is structured as follows. The next section acknowledges sustainability
in project management literature as a project success criterion and relevant Critical
Success Factors in the construction industry. Then, the methodology for empirical
data gathering is explained followed by the research findings. After the discussion,
the conclusions and potential directions for further research are given.

3.2 Literature Review

3.2.1 Sustainability as a Project Success Criterion

Project success is amulti-dimensional concept [13, 14]. This includes the project effi-
ciency, impact on the project team, impact on the customer/client, business and direct
success, and preparation for the future. However, more recent literature also incorpo-
rates environmental, economic, and social sustainability dimensions [15]. Currently,
it is widely accepted that achieving sustainability ambitions becomes crucial for
measuring the overall success of infrastructure projects [16]. Carvalho et al. [15]
conducted a survey in awide rangeof industrial sectors, countries, project complexity,
and project size. Their findings show a significant relation between project success
and project social & environmental impacts with project sustainability management.
Thus, findings from literature suggest use of sustainability as an upcoming project
success criterion.

3.2.2 Definition of a Sustainable Highway

In order to explain how sustainability can be defined in a highway project, Elkington’s
People Planet Profit (3P) principle was selected as a sound sustainability theory
[17]. People and Planet dimensions of sustainability have remained unchanged in
the recent literature. With regard to third pillar, however, recent literature suggests
“prosperity” as a concept that goes beyond economic development, i.e. Zimmerman
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[18]. The Council of Transport Ministers of the European Union adopted a definition
for a sustainable transport as a system Windhoff-Héritier et al. [19]. Hence, based
on these explanations, in this study, the following definition for sustainable highway
is considered:

• For People: allows the basic access and development needs of individuals, stake-
holders and societies involved in the surroundings to be met equitably and in a
manner consistent with the ecosystem

• For Planet: ensures environmental protection or limits the impact on the ecosystem
while consideration of economic feasibility and the society (stakeholders)
involved

• For Prosperity: is affordable, operates fairly and offers added value to support a
competitive and balanced economy in the long term

In order to establish sustainability as a project success criterion, a distinct set of
success sub-criteria is required. For developing a distinct sustainability success sub-
criteria list, recent literature is reviewed. Gijzel et al. [20] developed a framework for
sustainable aspects of a tunnel. We adopted this framework to identify sustainability
success sub-criteria of a highway. Based on three expert judgments and discussions
[12], a total of 30 sustainability success sub-criteria for a highway project, were
validated and defined for this study (see Appendix 1).

3.2.3 Success Factors for Implementing Sustainability

Some earlier studies investigated Critical Success Factors (CSFs) for integrating
sustainability into project management practices (i.e. Mavi et al. [21]; Martens
et al. [22]. Another attempt was made by Banihashemi et al. [23] to review the
recent literature and identify CSFs for properly integrating sustainability into project
management practices of construction projects in developing countries. Specifically,
following Slaughter [24], they identified success factors at five different stages of
identification, evaluation, commitments, preparation (on projects and in organiza-
tion) and implementation. Despite these earlier studies, there is still call for practical
implications into how sustainability has been emended into project management.

The current study builds upon earlier work of Molaei et al. [25] on identifying
factors leading to the project success through an extensive literature review. The
modified list of factors clustering into seven categories, following Westerveld [26].
Recognition of the success causes or failure cause is crucial for maintaining the
sustainability of infrastructure projects, which are usually publicly funded. A project
delivery organization is a separate entity within a public domain, responsible for
delivering the project and in essence functioning as client towards contractors [27].
The role of the client for integrating sustainability is crucial, since one of the influ-
ential enablers for considering sustainability is whether “the client asks for it” [28].
The current research is performed in a public project delivery organization in the
Netherlands which is an agency of the Ministry for Infrastructure and Environment.
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This organization is responsible for project success on behalf of the public client.
Currently, this organization follows an Integral ProjectManagement (IPM)model for
performing projects, consisting of five managers or roles, who can dominantly affect
project success of any undertaken project which is further elaborated in Sect. 3.3.2.
It is evident that IPM roles carry out CSFs through their professional role, which
shows the demand for this research.

3.3 Research Method

3.3.1 Research Design and Case Selection

As this study aims to explore the recent nature of sustainability as a project success
criterion and to identify CSFs by in-depth investigation of sustainability-oriented
highway projects, a case study approach was followed. Multiple case studies help
in providing deeper understanding to the researcher. Knowledge obtained from
different cases can be used to generalize across similar cases [29]. The aim of this
study is to see processes and outcomes across the cases, to understand how these
processes are qualified by local conditions, and thus to develop more sophisticated
descriptions and powerful explanations. Case studies provide means to verify
findings from literature [30].

Two criteria were set for selecting the cases: (1) The highway project should be
sustainable-oriented in the public project delivery organization, (2) The exploration
and planning phase of the project should be completed or near completion. This
enables access to the IPM roles or other practitioners working on the project.

3.3.2 Interview Data and Analysis

The primary sources of data for a case study “comes mostly from document reviews,
interviews, observation, and secondary analysis” [31]. Extensive document review
was conducted to identify sustainability themes (or) goals (or) ambitions of the
three selected highway projects and subsequently look for used CSFs. The document
review of the highway projects was done prior to conducting interviews. This was
done to verify or clarify the findings from the case studies.

Next, the semi-structured interviews were conducted. The purpose of the research
and the anonymity were explained to the interviewees before conducting the inter-
views. Based on the availability of IPM roles in each case, four respondents per
case have been selected for the interviews. The roles of the respondents per case are
presented inAppendix 2.As discussed, the IPMmodel consists of five and sometimes
more roles, depending on the project size and complexity. The five fundamental roles
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include Project Manager (PM), Project Control Manager (PCM), Project Environ-
ment Manager (PEM), Technical Manager (TM), and Contract Manager (CM). For
each case, next to the project manager, at least two different respondents, who repre-
sent one fundamental IPM role, are involved. The two extra IPM roles are assumed
to provide enough experience and expertise for comparison with other fundamental
IPM roles.

Each interview consists of three parts. (Part 1): First the respondents were asked
to judge to what extent the validated 30 sustainability success sub-criteria were
perceived as important in their specific highway project. They explicitly asked to
rank these sub-criteria on a scale from 1 to 5. (Part 2): The second part of the
interviews focused on the semi-structured interviews where open-ended questions
were asked for the identification of CSFs for the implementation of sustainability.
(Part 3): Finally, the respondents were requested to verify the list of 28 CSFs by
ranking them from 1 to 5 and to express if any CSF was missed during the interview.

All interviews were recorded and transcribed while maintaining the anonymity
of the interviewees and the cases. The identified CSFs were coded by a combina-
tion of inductive and deductive approaches. In deductive coding, existing theoretical
framework of CSFs was used for identification of CSFs in the case studies. Inductive
coding entails the identification of newCSFs to be acknowledged by the respondents.

3.4 Results

The results of the three parts of the interviewswere analyzed in three stages. In stage 1,
CSFs which is presented in all the cases were identified by following this approach:
the frequency of occurrence of each of the identified CSFs were determined. If a
specific CSF was stated by the majority of the respondents (75% or more), it was
considered for further data analysis. Then, the codes are combined to develop the
final Sustainability Success Factors (SSFs) framework as presented in Table 3.1.

In stage 2, the inclination of the IPM roles to sustainability dimensions (People,
Planet, Prosperity) was determined by analyzing the results of the ranking of sustain-
ability sub-criteria during part 1 of the interviews. The findings suggest that not all
IPM roles have equal inclination towards sustainability dimensions.

The PM is responsible for various aspects in the project having a balanced
view of sustainability dimensions. The PCM role is not affected by sustainability
making this role to work outside the dimensions of sustainability. The PEM, TM
and CM are directly connected and constantly involved with various stakeholders,
design/technical teams and contractors respectively. Based on their ranking of the
sustainability sub-criteria, the PEM is positioned mainly in the People dimension,
the CM is positioned in the Prosperity dimension, and the TM can be placed in the
Planet dimension.

The last stage includes determination of the inter-relationships between the incli-
nation of the IPM roles towards sustainability dimensions, and use of common SSFs
across the cases. These patterns are based on specific type of interaction between the
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Table 3.1 Sustainability Success Factors (SSFs)

No. SSFs Definition

1 Awareness of project external
factors

The awareness of project regarding
sustainability goals/ambitions with respect to
policy, society, technology and economic
context

2 Clearly defined scope A clear, well defined scope for sustainability
goals/ambitions through establishment of
boundaries and constraints (standards) &
acknowledgement of ambitions by the client

3 Information sharing within the
project team

Use of timely (active) distribution of necessary
and valuable information regarding
sustainability goals/ambitions through efficient
communication channels from different project
parties within the project team

4 Monitoring & Control Use of standard control and monitor
mechanisms for sustainability goals/ambitions
through detailed plan, change management
process, inspection/supervision and feedback
mechanism to ensure acceptable progress on
time, cost and scope

5 Risk Management Use of risk oriented warning system and risk
sessions to identify, define, analyse and assess
risks pertaining to sustainability
goals/ambitions

6 Proper selection of contracting
strategy/tender process

Use of an adequate contracting strategy and
competitive tender process that incorporates
and promotes sustainability goals/ambitions
(explicitly states sharing of risks and clarity
about responsibility)

7 Collaboration between project
parties

Required level of collaboration/cooperation
among project participants for definition and
implementation of sustainability
goals/ambitions through an open (positive)
attitude and effective communication

8 Competent/multidisciplinary team Use of a suitably qualified project team to
define and achieve sustainability
goals/ambitions

9 Top management support Commitment of senior management of the
organization for the sustainability
goals/ambitions

10 Client involvement Timely consultation of client for decisions and
support regarding sustainability
goals/ambitions

(continued)
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Table 3.1 (continued)

No. SSFs Definition

11 Active involvement of stakeholders Timely involvement of stakeholders, in various
stages of project to improve commitment,
provide continuous support, lay grounds for
negotiations, minimize opposition, develop
mutual trust and improve overall
communication for the sustainability
goals/ambitions

12 Clear goals & Ambitions Clear goals (obligatory) & ambitions (that have
added value) regarding sustainability, linking
to the requirements of the client

13 Sustainability policy Use of sustainability policy

14 Systematic planning Use of a realistic and detailed project plan to
achieve the sustainability goals/ambitions

15 Adequacy & Efficiency of resources Presence of available and competent resources
for achieving sustainability goals/ambitions

16 Affinity for sustainability Presence of ambitious nature, personal drivers
and like-mindedness within the project team
for sustainability goals/ambitions

two variables, namely inclination of the IPM roles and the SSFs [30]. The results
of this analysis are plotted in a matrix as presented in Table 3.2. In this table, each
“X” represents evidence from the interviews in at least two cases, to justify the
relationship between two variables.

The results suggest that not all the IPM roles support application of all SSFs in
order to improve chances of project success of a sustainability-oriented highway
project. Thus, it can be observed that there might be specific focus area for each
single IPM role. For instance, application of proper risk management for achieving
sustainability ambitions is merely the responsibility of PCM. Active involvement
of stakeholder is also acknowledged to be the responsibility of the PEM. In addi-
tion, the findings indicate the interdependency between the IPM roles to achieve a
successful sustainable project. PM is considered to select the competent project team
for implementing sustainability. As another example, defining a clear project scope
for sustainability ambitions and determining the boundaries for is jointly attributed
to all the IPM roles. Finally, CM is responsible for selecting a contracting strategy
where sustainability is considered as selection criteria.

3.5 Discussion

The results from the cross-case analysis suggest that there is different inclination of
the IPM roles towards sustainability dimensions. The results of the literature review
and the empirical investigation are synthetized to propose a conceptual model for
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Table 3.2 Matrix of the interrelationships between the inclination of IPM roles towards
sustainability dimensions, and use of SSFs

SSFs PEM
(people
dimension)

TM (planet
dimension)

CM
(prosperity
dimension)

PM
(3P)

PCM (no
dimension)

1 Awareness of project
external factors

× × × × ×

2 Clearly defined scope × × × × ×
3 Information sharing within

the project team
×

4 Monitoring & Control ×
5 Risk management ×
6 Proper selection of

contracting strategy/tender
process

×

7 Collaboration between
project parties

× × ×

8 Competent/multidisciplinary
team

×

9 Top management support ×
10 Client involvement ×
11 Active involvement of

stakeholders
× ×

12 Clear goals & Ambitions × × × × ×
13 Sustainability policy × × × ×
14 Systematic planning ×
15 Adequacy and efficiency of

resources
× ×

16 Affinity for sustainability × × × ×

integrating sustainability into project management practices. The model is called
Integrated People, Planet, and Prosperity Management or I3PM model consisting of
five fundamental roles, namely, Project Manager, Project Control Manager, Project
EnvironmentManager, TechnicalManager, andContractManager (seeFig. 3.1). This
conceptualmodel depicts the focal points of the IPM roles and integrates the five roles
to deliver a sustainable infrastructure project. Three of these roles, namely PEM,
TM and CM, work in sustainability dimensions of People, Planet and Prosperity,
respectively. PM is positioned in the intersection of the three dimensions, reflecting
this crucial role in implementing sustainable ambitions of a highway project. The
fifth role, PCM, is positioned outside the sustainability dimensions acting as the
coordinatorwhohas inter-dependency onother IPMroles to carry out his professional
role and vice-versa.
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TM
Planet Dimension

PEM 
People Dimension

I3PM Model

PM

CM 
Prosperity Dimension

PCM

Fig. 3.1 Integrated people planet prosperity management model. Note PM stands for Project
Manager; PCM for Project Control Manager; PEM for Project Environment Manager; TM for
Technical Manager; and CM for Contract Manager

The model also consists of sixteen SSFs, which were identified from the relation-
ship between the inclination of IPM roles towards sustainability dimensions and use
of SSFs as explained in Sect. 3.4. The model and the list of SSFs were further vali-
dated through an expert judgement within the public project delivery organization.
Experts confirmed that the application of SSFs could improve the chances of project
success. However, based on the experts’ views, two adjustments were made with
respect to the boundaries of I3PM model. First, clearly defined scope is modified
based on the expert comments to “Flexible scope” which is defined as “a flexible
scope for sustainability goals/ambitions through establishment of opportunity space
by the client”. This finding also supports the study of Lechler et al. [32] suggesting
that identifying opportunities for maximizing the project value requires a flexible
approach which might result in changing the scope.

Second, affinity towards sustainability was acknowledged by the respondents as
a new success factor for implementing sustainability in infrastructure projects. This
is also confirmed by the study of Silvius et al. [33] where they claim that the extent
to which sustainability is considered, depends on the project manager’s personal
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attitude and training. Based on the findings, they distinguished three groups of project
managers [33]:

1. Pragmatic managers, who integrate sustainability upon good applicability and
they are not self-motivated for sustainability;

2. Intrinsically motivated managers, who care about the nature and their environ-
ment and this behavior is self-stimulated;

3. Task-drivenmanagers,who consider sustainability only if it is part of the project’s
requirements or objectives.

This SSF is allocated to IPM roles which are professionally affected by sustain-
ability, namely PM, PEM, TM and CM. However, the corresponding position of this
SSF (with regard to IPM roles) is changed. Based on the perspectives of the experts,
sustainability cannot be forced and it should be indistinctly embedded in an IPM role.
The SSF “competent/multidisciplinary team” was mainly agreed as a SSF under PM
role whereas “affinity for sustainability” is strongly suggested to be part of other IPM
roles as well. The reason might stem from the fact that a PM can initiate the imple-
mentation of sustainability by appointing a competent/multidisciplinary team which
is in line with the findings of Silvius et al. [33]. However, maintaining the affinity
of sustainability requires collective approach of all IPM roles since it depends on
personal nature of all the team members and NOT on leadership/team building skills
of a PM.

The final list of SSFs and the corresponding IPM role responsible for imple-
menting them to be used in the I3PM model is summarized in Table 3.3. This
provides a practical approach for implementing and integrating sustainability into
project management practices.

3.6 Conclusion

The paper adopted a qualitative approach inwhich the findings of the cross-case anal-
ysis of three projects revealed sixteen Sustainability Success Factors for achieving the
sustainability ambitions of highway projects. Application of these SSFs are deemed
to improve chances of identified sustainability success sub-criteria of a sustainability-
oriented highway project. Next, SSFs are synthesized and integrated into an I3PM
model identifying various SSFs to be implemented by each of the roles in this model.
I3PM model could help project management practice for better achieving sustain-
ability goals/ambitions of a highway project. The conceptual model is further vali-
dated through expert judgement. This model provides a direction to focus on crucial
areas during exploration and planning phase of a sustainability-oriented highway
project.

The use of qualitative cross-case analysis can be considered as one of the limi-
tations of this study. However, by doing the expert judgement, the credibility of
the results, and thus, the possibility of generalizability of the findings is increased.
Another limitation was the use of the triple bottom-line sustainability dimensions as
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underlying sustainability theory which forms the sustainability sub-criteria. Other
aspects of sustainability such as lifecycle thinking was not explicitly considered in
this project which can provide some future directions for the research.

All projects in this studywere performed throughDBFM (Design, Build, Finance,
and Maintain) contract where the project lifecycle is considered by making the
contractor responsible for a longer duration due to “Finance and Maintenance”
aspects. Use of DBFM or DBFM plus, and the use of Innovative partnerships
are suggested as ways to include sustainability success sub-criteria in a contract,
supporting the study of Kivilä et al. [2] suggesting that alliance contract activates the
partners to exploit innovation opportunities.

In addition, sustainability is highly context dependent [34] which suggests further
research into inclusion of the contextual factors in the model. This research proposed
the I3PM model within a public project delivery organization (predominantly based
on a client’s perspective). Contractor’s perspectives need to be investigated as well.

Compliance with Ethical Standards

Table 3.3 SSFs and the
corresponding IPM role
responsible for implementing
them

IPM role responsible for
implementing SSFs

SSFs

All IPM roles Awareness of project external
factors

Flexible scope

Clear goals/ambitions

PM/PEM/TM/CM Sustainability policy
Affinity for sustainability

PEM/TM/CM Collaboration between project
parties

PM/PCM Adequacy & Efficiency of
resources

PM Competent/multidisciplinary
team

Top management support

Client involvement

PCM Information sharing within the
project team

Monitoring and Control

Risk Management

Systematic planning

CM Proper selection of contracting
strategy/tender processes

PEM Active involvement of
stakeholders



3 Factors Affecting the Integration of Sustainability … 37

Declaration of Competing Interest The authors declare that they have no conflict of interest.

Ethical Approval All the procedures concerning the ethical impact of human research performed
in this research were reviewed and approved by the Human Research Ethics Committee (HREC)
at the Delft University of Technology. All the participants were informed about the goal of the
research. Regarding data privacy, the research participants were assured of their anonymity and the
case studies before conducting the interviews.

Appendix 1: Sustainability Success Sub-criteria Framework

PEOPLE

4. Landscape character 
5. Climate Adaptation
8. Construction Waste

11. Energy Use
12. Energy Efficiency 

13. Non-renewable Energy Sources
14. Renewable Energy Sources

16. Construction Transport
19. Toxic Materials

23. Water Quality & Hydrological System
24. Biodiversity 

2.5 Soil Quality & Sustainability Soil Management

1. Cultural Heritage
2. Visual & Experiential
   Sustainability 
3. Accessibility
17. Human Rights & Fair Trade
18. Safety Mobility
20. Air Quality
21. Noise
22. Traffic Level
28. Local Stakeholder Involvement
29. Knowledge Exchange &
Value Generation
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entnn

6. Multi-functionality
7. Functional Flexibility

9. Frugal & Efficient Use
of Materials & Resources

10. Re-use & Use of 
Recycled Materials

15. Energy Production
26. Coordination &

Collaboration (Supply Chain)
27. Operations & Maintenance

Optimization

PLANET

PROSPERITY

Appendix 2: Selected IPM Roles for the Interview

IPM role in project Case 1 Case 2 Case 3

Project Manager ×
Project Control Manager × × ×
Project Environment Manager × ×
Technical Manager × ×
Contract Manager × ×
Plan-study Manager ×

(continued)
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(continued)

IPM role in project Case 1 Case 2 Case 3

Innovation Manager ×
Total interviewees per case 4 4 4

Total 12
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Chapter 4
An Alternative Risk Assessment Routine
for Decision Making; Towards a VUCA
Meter to Assess the Volatility,
Uncertainty, Complexity and Ambiguity
of Complex Projects

Thordur Vikingur Fridgeirsson, Bara Hlin Kristjansdottir,
and Helgi Thor Ingason

Abstract Decisions in today’s world face increasingly faster rates of change in
complex environments. A prevalent framework for understanding the challenges
of complexity in the modern business environment is VUCA. VUCA stands for
Volatility, Uncertainty, Complexity and Ambiguity. Research has shown that the
unique terms in the VUCA acronym call for different mitigating approaches. In order
to mitigate the impact of a VUCA environment on complex projects, organizations
and project leaders need to know the type and severity of challenges they are dealing
with in each unique project. This research project explores the existing literature
and limitations for assessing projects from a VUCA perspective. It aims to draft
an accessible diagnostic tool to assess the VUCA dimensions a project is facing,
so that project managers can effectively allocate their limited resources. The tool is
tested on five complex projects in the manufacturing industry, and its effectiveness
is discussed.
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4.1 Introduction

Theworld is changing at a rapid pace. Organizations increasingly turn to projects as a
vehicle for transformation and implementation of strategic initiatives to stay compet-
itive. This is generally known as the projectification of the society [1]. Consequently,
decision-makers and project managers are increasingly responsible for bringing
about successful outcomes in these dynamic environments. However, in spite of
increased popularity of projects to make organizations more flexible and innovative
projects still are notorious for cost overruns and problems during the implementation
see for example, the work of Bent Flyvbjerg, professor at Oxford University that has
published an array of works verifying this problem.

It is recognized that flawed decisions in the preparation phase can result in costly
and significant problems in the project implementation. Risk management is there-
fore an important preventive measure when assessing strategic and tactical decision
in the project preparation. Traditional risk assessment models generally include eval-
uating chances of occurrence of a risk event, the impact if incurred and the detection
difficulties as numerical values. By multiplication, the coefficient of the risk is estab-
lished, the highest value presenting the most significant risk event to mitigate, etc.
This paper presents an alternative and complementary method to assess the risk.
Furthermore, it categorizes the risk in predefined risk groups that indicate the nature
of the risk for the project under screening.

The acronym VUCA [2] has become a popular concept in contemporary manage-
ment science. VUCA stands for volatility, uncertainty, complexity and ambiguity. It
is a matrix, as it separates different types of challenges that projects face.With a clear
view of which element of VUCA affects a project, and to how great a degree, deci-
sion-makers and project managers could more effectively allocate limited resources
to achieve successful outcomes in challenging environments (Fig. 4.1).

This study asks whether such a measurement could be achieved through a rela-
tively simple questionnaire applied in the pre-project decision stages. It attempts
to determine an effective measurement of each VUCA dimension’s impact on a
project. The impact of careful risk assessment is greatest at the start, before execu-
tion begins, and so decision-makers and project managers benefit from knowing as
much as possible during initial analysis on the undercurrents shaping the project.
Underestimation of requirements and risk is a common reason for project failure,
and in a VUCAworld, it becomes a huge challenge to accurately assess requirements
and resource needs. A VUCA meter could support proactive project management,
serving as a valuable addition to enhance strategic risk awareness, in order to define,
analyse and quantify VUCA impact on a project. In this paper, the first draft of such
a questionnaire will be put forward and tested on a number of complex projects, to
evaluate the accuracy of the measurement.
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Fig. 4.1 The hypothetical
relation between risk event
detection and cost to correct
the risk event in projects
(adapted from Gray and
Larson [3])
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4.2 Literature Review

Project complexity is a topic in project management research that has received
considerable attention. From examining the intersection of complexity theory and
project management [4] to mapping specific complexities to specific competencies
for project managers [5], project management research has endeavoured to shed light
on the best approaches and practices to deal with the ever-changing, and increasingly
complex, environment of projects in modern business.

One of the challenges encountered by researchers is the difficulty in definingwhat,
exactly, complexity is. Various approaches and research have attempted to either
narrow down the field of application or propose definitions that add dimensions to
the understanding of complexity. For example, M. Bosch-Rekveldt et al., propose a
framework for the elements that contribute to project complexity in large engineering
projects, effectively limiting the field of vision to a specific type of project within a
specific industry [6]. In this line of research, VUCA has been proposed as a useful
matrix for example, understanding and assessing project environment risk [7].

Another model of project complexity, proposed by Remington, Zolin and Turner,
distinguishes dimensions of complexity from severity, in order to address the fact
that the: “wide range of factors that may contribute to project complexity […] are
in turn subject to a range of severity factors” [8]. By separating the dimensions of
complexity and severity, they aim to improve the robustness of the models’ measure-
ments. Remington et al’s research discusses the existing literature on complexity in
some depth, and proceeds to “propose an operational distinction between the terms
dimensions of complexity, which tells us where the complexity comes from and the
severity, which tells us to what extent it will be a problem” [8].

VUCA first appeared as an acronym used by the U.S. Army War College.
According to the U.S. Army Heritage and Education Center, it was first cited in
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Army War College documents in 1987 and became popular in strategic and leader-
ship research throughout the 1990s [2]. The term has made its way into the business
lexicon, with popular explanatory articles appearing in leading publications, such as
theHarvardBusiness Review [9] and Forbes [10]. This paper bases its primary defini-
tion of the component parts of VUCA for this project on Bennett & Lemoine’s article
from 2014, “What a difference a word makes: Understanding threats to performance
in a VUCA world” [11].

Bennett and Lemoine discuss the growing popularity of VUCA to describe the
rapidly changing environment thatmodern businessmust navigate. Theywarn against
conflating the distinct terms of the VUCA framework, and of giving up in the face
of the seeming unpredictability of VUCA. Despite the myriad popular articles, they
claim that “there is a lack of information regarding just what it is that leaders should
do in order to confront […] these conditions” [11]. Properly identifying them, they
claim, is crucial to appropriate action, as they each “require their own separate and
unique responses. […] Failure to use the right label will lead to a misallocation of
what could be considerable corporate resources” [11]. The authors proceed to lay
out a definition of each of the distinct terms [11], summarized in Appendix 1.

This project builds on that analysis in order to differentiate dimensions of VUCA,
as it provides a practical application of these definitions. It is important to note that
complexity is one of the four concepts that VUCA consists of, but in the previously
discussed literature, theVUCAconcepts could all be treated as causing “complexity”.

4.3 Research Method

In order to prepare the correct project management responses to a VUCA environ-
ment, the nature of the risk must first be characterized. The research question posed
by this project is whether it is possible to build a “VUCAmeter” to gauge the severity
of each dimension’s impact on a project. The project attempts to measure the severity
of each VUCA attribute (strength of V, strength of U, etc.) and produce a numerical
value on how VUCA a potential project is in general, as well as the severity of each
dimension within the VUCA scope.

The methodology selected for this meter is a questionnaire with closed questions
in the form of statements and a Likert rating scale for answers [12]. The Likert
scale is a psychometric scale that is commonly involved in research that employs
questionnaires. The scale’s inventor, Rensis Likert, distinguishes between a scale
proper, which emerges from collective responses to a set of items, and the format in
which responses are scored along with a range. In terms of separating complexity
into dimension and severity, the terms correspond to the statements and ratings.
Dimension of complexity refers to the statement in the questionnaire, as an indicator
of where the complexity comes from. Severity of complexity refers to the Likert
rating, as a measure of to what extent the dimension will be a problem [8].

Each statement in the proposed questionnaire should apply to any complex project,
or activities that should be carried out for any complex project, to a greater or
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lesser degree, according to the standard of projects as described by the International
ProjectManagementAssociation in their IPMAStandard [13] or the ProjectManage-
ment Institute’s PMBOK Standard [14]. Morten Fangel’s Nuanced characterisation
of management complexity [15] questionnaire, was examined for comparison for
management complexity evaluation questionnaires. In addition, the content of the
statements was compared to the risk factors analysed in the literature review above.

The rating scale measures the severity of each subject’s estimation of complexity
in the particular dimension of the project or project activities indicated by the state-
ment. A five-point range was selected for this project. In order to maintain the ques-
tionnaire’s accuracy, number of questions per VUCA attribute are the same. It is
assumed that the evaluated statements have high internal consistency and so a high
score answer to one question has the same weight on a total score as a high score
answer to any other question (interval range). This is a limitation of Likert scales in
general. Trends in weights across categories and different subjects will be examined
in the results to test that assumption.

Closed statement questionnaires with rating scales are a form of qualitative
research that delivers quantitative results based on subjective evaluation. Each answer
is based on the evaluation of the subject, which can be influenced by that individual’s
perceptions, experiences or emotions. The resulting data takes numerical form,which
can provide ameasure of consistency andmeasurability. Thismakes the results easier
to evaluate and provides an added benefit in use, e.g. for an organization that wishes
to see trends over time.

The questionnaire is set up in an electronic form (using Microsoft Forms) and
sent to the selected project managers. Excel was used to analyse the results. The
subjects belong to one globally operating organization, with established technical
risk-level categories for engineering projects. All but one of the projects are of the
highest risk level. One project involves a complex IT implementation. The projects’
managers give answers to the questionnaire without seeing the evaluated score. A
more effective test might be to apply the questionnaire before a project starts and
preparing a comparison after its completion, but due to the time constraint of this
study, the best attempt is made within its limitations in a single point in time.

Building on the definitions by Bennett and Lemoine, key components of each
distinct VUCA term are captured. Statements are formed with regard to typical
questions in previously discussed risk assessment questionnaires. The statements
are grouped and scored based on the relation to the type of risk associated with a
given VUCA term. The resulting questionnaire takes the form of five statements
per VUCA concept, each with a five-point answer range with a numerical weight
as interval variables. The answers are: Strongly agree (1), Agree (2), Neither agree
nor disagree (3), Disagree (4) and Strongly disagree (5). An interval scale such as
this has ordered numbers with meaningful divisions. In order to give a result that
can be averaged, the relative weight of the ratings and statements needs to be as
equal as possible. The answer scores are then summed and averaged for each group,
Volatility, Uncertainty, Complexity and Ambiguity, as well as a total average score
for how VUCA the project maybe, is calculated.
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The outcomes are compared and discussed with the subjects, to evaluate whether
the meter presents an accurate or inaccurate outcome. Each evaluation takes place
in an individual interview. Evaluation of results is a combination of subjective eval-
uation (categorizing accuracy as high, medium or low) with notes for improvement,
and comparison to project actuals (time, cost, etc.). As evaluations are partly subjec-
tive, the average score accuracy should indicate whether the intervals and statement
categories are correct. Based on the evaluation, a strength rating of High, Medium or
Low, is given to each category average result. Based on those evaluations, the meter
is adjusted. The first version of a VUCA meter is then presented for future testing
and conclusions drawn as to whether it can serve as a rough indicator of how much
and wherein the VUCA matrix a project is situated.

TheVUCAconcepts as described byBennett and Lemoine have been summarized
as follows in order to group them in statements:

Volatility

Unstable andunpredictable resource cost and/or availability at unpredictable times
and durations
Expected fluctuations on resources with unknown timing and magnitude

Questions aim to capture key reasons why resources might be suddenly unavail-
able or expensive and the challenges in resolving resourcing for unforeseen new
needs.

Uncertainty

Lack of knowledge
Unclear impact of change, but cause and effect are known

Questions aim to capture key risks for lack of comprehensive and reliable knowl-
edge in projects, or difficulty in communicating or accessing relevant information or
effectively resolving questions on unforeseen new issues.

Complexity

Many interconnected parts
Complex regulatory/political environments, multiple component parts

Questions aim to capture key risks for the structural or systems-related complexity
in the environment, internal and external, of a project, aswell aswhether a governance
to effectively deal with these complexities is in place.

Ambiguity

Doubt about the nature of cause and effect
Little to no historical information to predict the outcome
Difficult to forecast or plan for

Questions aim to capture whether there are risks of lack of experience and
predictability that might affect the project, and whether the project delivers
unpredictable new changes, either internal or external to the project and organization.
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4.4 Research Results

Average answer time for the questionnaire was 11 min and 40 s. Five subjects were
selected by a globally operating manufacturing organization, all project managers
for complex projects.

The projects examined with the meter are

1. Complex engineering project in collaboration with multiple other organiza-
tions/technologies

2. New ERP implementation project
3. Complex engineering project
4. Complex engineering project
5. Complex engineering project

Volatility

The result of Volatility scores indicates that the meter gave a highly accurate result.

Project # VUCA score Accuracy evaluation

1 2.8 High

2 3.2 High

3 4.4 High

4 2.8 High

5 3.6 High

Subjects #1 and #2 indicated that the volatility was accurate but in reviewing the
results they might be slightly lower. However, both subjects also stated that it could
be lower due to the experience and culture that facilitates resource slack (mitigating
approach), not because the measurement of complexity was inaccurate. Statement
phrasing might be re-evaluated based on this so that indications of existing practices
to mitigate the risk are reflected in the rating.

Uncertainty

The result of Uncertainty scores indicates that themeter gave a highly accurate result.

Project # VUCA score Accuracy

1 3.8 High

2 3.2 High

3 4 High

4 3.4 High

5 4 High

In interviews, subjects #3 and #4 both emphasized the impact of Uncertainty on
the other risk factors in the project. The impact of Uncertainty on Volatility was
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discussed, as a lack of reliable information in the projects had a direct impact on
resource needs, which in turn magnifies the impact of volatility in resources.

Complexity

The result of Complexity scores indicates that the meter gave a fairly accurate result.

Project # VUCA score Accuracy

1 4.4 High

2 3.8 High

3 3 Medium

4 2.4 High

5 4.2 High

Subject #3 stated that the score for complexity may have needed to be higher,
although its relative value compared to other categories was accurate. In discussing
the complexity and scores, the complexity factor of organizational departments
could be better phrased to indicate the organizational complexity of globally oper-
ating companies. This was a site of some complexity, though the VUCA impact
was most felt in the Uncertainty dimension, as the complexity led to unreliable
information assumptions. In addition, phrasing could be adjusted to also represent
projects involving multiple companies where one organization is leading the project
management.

Ambiguity

The result of Ambiguity scores indicates that the meter gave a highly accurate result.

Project # VUCA score Accuracy

1 3 High

2 2.6 High

3 3.6 High

4 2.6 High

5 4 High

Subjects #1, #2 and #4 indicated that the ambiguity score, while lower than might
have been expected given the nature of the projects, gave an accurate depiction of
the ambiguity reflected by project actuals (time, cost, progress). Both subjects stated
that strong application and experience of project management methodologies and
clear structure of the projects were the reason for this.

Total VUCA Score

The total VUCA Score as calculated was as follows:



4 An Alternative Risk Assessment Routine for Decision Making … 49

Project # VUCA score

1 3.5

2 3.2

3 3.75

4 2.8

5 3.95

Subjects did not see much value in a single numerical score but stated that
the overall graphical charts showing the relative severity of dimensions within the
projects were useful and gave a highly accurate map of the project challenges.

Individual answer score ranges

Each VUCA category scored on a range of 2.x–4.x across the different projects.
Answer ranges for individual statements were as follows (Table 4.1).

Three statements have a very low range of scoring across all projects. The state-
ments involve sequential planning, distributed stakeholders and recognition of stake-
holder relationships. Uniformity in scores on stakeholders across cultures and time
zones may be explained by the fact that the organization in question is globally oper-
ating and few complex projects within the organization involve only one location.
Sequential planning scores may similarly be explained with the nature of the projects
under investigation. The final statement in the questionnaire has no strong answer
scores and could be refined to further draw out the potential complexity of the ambi-
guity dimension. Further testing should be conducted to examine if the range remains
uniform in other organizations that deal with complex projects.

4.5 Discussion

Interviews with all subjects gave strong confidence to the overall representation of
where projects were situated in the VUCA matrix. The graphical representations of
a severity score for each dimension were described as the most useful result. The
comparative severity of each dimension became clear in the graphs and was rated as
highly accurate by each subject.

Overall, trends in weights indicate high internal consistency of statement scores.
Comparing scores across projects indicates that the subjective evaluation influences
the numerical score. Numerical scoreswithout context were described as less helpful.
While the intervals between ratings were accurate, the tool is limited by the fact
that evaluation is subjective and the strength of numerical values is thus influenced
by each subject. For example, a subject may be prone to avoid extremes of the
answering scale, and so the subjective nature of evaluation can lead to higher/lower
numerical scores for all answers, but as all scores are given by the same person, the
relationship between the severity of dimensions remains accurate. The individual
numerical scores are therefore less useful, and the value was seen in the relative
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Table 4.1 Compliance to VUCA criteria’s

Volatility #1 #2 #3 #4 #5

Simple in planning (straightforward/sequential execution) 5 5 5 4 5

Resource needs are known and accessible 2 4 4 4 2

Adequate timeframe with good slack in schedule 3 4 4 2 4

Solid contracts throughout project duration 2 2 5 2 5

Known, well-defined objectives 2 1 4 2 2

Uncertainty

Uses few and proven technology components 5 4 5 4 2

Stakeholders are few, with few time zones/cultural differences 5 5 5 4 5

Information is easy to obtain 3 4 4 4 5

Scope is well defined and approved 2 1 2 2 4

Risk management is well defined 4 2 4 3 4

Complexity

Few and simple regulatory or political environments 5 5 2 2 4

Few subcontractors, organizational departments, and cultural differences 5 5 2 2 5

Few interfaces with other technologies, projects or operations 5 5 5 2 4

Has been done many times before 4 3 2 4 4

Clear governance, straightforward decision-making 3 1 4 2 4

Ambiguity

Deliverables are well defined, no “unknowns unknowns” 5 2 4 3 5

Connections between tasks are clear 2 4 3 2 2

Risk factors are well known and documented 4 2 4 4 5

No “hidden agenda” 2 3 4 2 5

All stakeholders and their relationships are recognized 2 2 3 2 3

difference between VUCA dimensions. The total average score is therefore also not
of particular value in this measurement approach.

This means that a graphical view of all category severity scores gave a good repre-
sentation of the projects’ key challenges from a VUCA perspective for all subjects.
The results are useful as input for risk assessment, requirement gathering, project
scoping and approach, and to communicate the nature of project challenges to stake-
holders. Visual representations can be very helpful in communicating the project
situation to organization leadership. For example, the results of the VUCA scores
can be displayed as a graphical chart such as Fig. 4.2, or as radar maps (Fig. 4.3).

With a chart such as the above, the VUCA landscape of the project becomes
clearer, and appropriatemeasures can be taken to address the unique project situation.
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4.6 Conclusions

The literature research shows that complexity and risk need to be viewed from
multiple angles. The results of the VUCA meter tests illustrate the importance of
clarifying the particular project situation and dimensions of complexity that projects
face. While an aggregate risk score can indicate a generic need for a project manage-
ment response, the VUCA meter as developed by this project was evaluated as most
useful for evoking discussion and risk awareness, with a graphical comparison of
the relative severity of different types of risk. In complex environments with limited
resources, this aids in prioritization that could significantly influence project success.



52 T. V. Fridgeirsson et al.

The literature on responses to individualVUCAelements can then be utilized to better
effect. The meter presented here is the first attempt and would benefit from further
testing within a longer timeframe, by applying it before project start, and comparing
the results at a project’s conclusion.
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Appendix 1

VUCA concepts and definitions.

What it is An example Recommended response

Volatility Relatively unstable
changes; information is
available and the
situation is
understandable, but
change is frequent and
sometimes
unpredictable

Commodity pricing is
often quite volatile; jet
fuel costs, for instance,
have been quite
volatile in the
twenty-first century

Agility is key to coping with
volatility. Resources should
be aggressively directed
toward building slack and
creating the potential for
future flexibility

Uncertainty A lack of knowledge as
to whether an event
will have meaningful
ramifications; cause
and effect are
understood, but it is
unknown if an event
will create significant
change

Anti-terrorism
initiatives are
generally plagued with
uncertainty; we
understand many
causes of terrorism but
not exactly when and
how they could spur
attacks

Information is critical to
reducing uncertainty. Firms
should move beyond existing
information sources to both
gather new data and consider
it from new perspectives

(continued)

http://www.dahoyproject.eu
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(continued)

What it is An example Recommended response

Complexity Many interconnected
parts, forming
elaborate networks of
information and
procedures; often
multiform and
convoluted but not
necessarily involving
change

Moving into foreign
markets is frequently
complex; doing
business in new
countries often
involves navigating a
complex web of tariffs,
laws, regulations and
logistics issues

Restructuring internal
company operations to match
external complexity is an
effective and efficient way to
address. Firms should attempt
to ‘match’ their own
operations and processes to
mirror environmental
complexities

Ambiguity Lack of knowledge as
to the ‘basic rules of
the game’; Cause and
effect are not
understood and there is
no precedent for
making predictions as
to what to expect

Transition from print
to digital media has
been very ambiguous;
companies are still
learning how
customers will access
and experience data
and entertainment
given new
technologies

Experimentation is necessary
for reducing ambiguity. Only
through intelligent
experimentation can firm
leaders determine what
strategies are and are not
beneficial in situations where
former rules of business no
longer apply

Definitions laid out by the authors based on [11]
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Chapter 5
Sustainable Project-Oriented Careers:
A Conceptual Model

Gregory J. Skulmoski, Craig Langston, Alan Patching,
and Amir Ghanbaripour

Abstract An area of interest for project participants is career management. Some
active network to find their next consulting engagement, upskill or prepare for major
life changes (e.g. marriage or promotion). We find in the literature improved results
for those who pursue a sustainable career path. We examine sustainable project-
oriented careers and offer error messages that indicate career turbulence such as
infrequent upskilling. The sustainable project-oriented career model is reviewed
within the context of the Gig Economy where significant turbulence exists (e.g.
COVID-19 pandemic) with the mediating role of training and continuing educa-
tion. We conclude with an overview of innovations in post secondary education that
facilitate a sustainable project-oriented career. We bring together evolving career
sustainability concepts within the project environment and provide guidance for
developing a sustainable project-oriented career, especially important in our current
tempestuous times.
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5.1 The Classic Project-Oriented Career

Modern project management is a relatively new phenomenon despite the long history
of projects throughout millennia; we did not use modern terms to describe what was
happening (e.g. even though we had a project sponsor for building the pyramids,
they were not called project sponsors; they were simply called pharaohs). It was not
until the twentieth century that modern project management emerged as we know it
today. Carayannis et al. [12] reviewed the history of project management and traced
the shift of focus from tools (e.g., PERT and Monte Carlo) to the human element
(e.g. matrix organization and human resource management). We see professional
organizations like the International ProjectManagement Association form, grow and
offer certifications to foster projectmanagement competence and the project-oriented
career.

During this time, organizations also long relied on projects to bring new products
and services to customers. Favaro [24] distils the history of business strategy, moving
from efficiency targets, through to increasing scale and improving quality, to the rise
of integrated networks and ecosystems to serve customers. To achieve the strategy,
organizationswould plan for 5–10 years and then launch a series of carefully and fully
planned projects. Many organizations transitioned to a project-oriented organization
to help achieve their strategy [28].

5.1.1 Accidental Project Manager

Theproject-oriented career began to evolve in this timeof change. In the past, a typical
career in projects began when a person joins a project team as a junior member. If
they do well, then they might be promoted to a “senior” project participant (e.g.
Lead Engineer). Then if they succeed, we stop them fromwhat they do well and then
give them the new role of project manager often without formal training (or they
attend project scheduling software training). There is little wonder looking back that
we have not equipped our project teams to succeed since many “accidental” project
managers led these challenging projects [32].

Professional organizations offer project-oriented certifications to address compe-
tency gaps:

International Project Management Association (IPMA)—Certified Project
Manager,
Project Management Institute (PMI)—Project Management Professional,
Global Association for Quality Management (GAQM)—Certified Project
Director,
British Computer Society (BCS)—Chartered Professional,
Association for the Advancement of Cost Engineering International (AACEI)—
Certified Cost Professional,
EC Council—Project Management in IT Security.
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Therefore, we see that the project-oriented career has become more formalized,
requiring training and education in areas in addition to technical competence like
engineering and project management tool proficiency such as budgets and schedules
(Hartman 1999). Planning a career in projects has becomemuchmore complex due to
significant changes occurring in the business world. In the past, senior management
would identify strategic goals, then launch a series of carefully planned projects;
however, the timelines nowaremuchmore compressed, and the business environment
is anything but stable. Agility, disruption, data analytics and integration are the new
business mantra [24].

5.2 The Gig Economy and Other Systemic Changes

Long-term planning and a stable workforce were characteristics of the business envi-
ronment that have long since passed. Now, we have a Gig Economy at the front end
of the 4th Industrial Revolution. Indeed, Akkermans, Seibert and Mol [3] state that
a predictable career and lifetime employment with stable firms is a thing of the past.
In this changing time, project-oriented people may re-examine their career path to
be contributors rather than sidelined.

The Gig Economy may simply be described as temporary employment where
contractors contribute to an organization’s efforts through hourly or piecemeal work.
For example, an independent contractor may join a project to set up and test a
computer server, then leave the project when their contracted work is completed.
Or the Gig Economy worker may be paid on a task-by-task basis such as delivery
drivers (e.g. Uber drivers). Organizations nowhavemore opportunities to hire tempo-
rary workers when required and minimize a core structure of full-time/long-term
employees [46].

Organizations increasingly are hiring temporary workers when needed, some in-
house services are contracted to external contractors to improve organizational effec-
tiveness and efficiency, by having non-core activities performed by contractors to
allowanorganization to focus on core activities.However, someorganizations choose
the outsourcing model to bring in highly skilled contractors to bring innovation to
core areas of business [23]. The global demand for outsourcing in 2015 was $524.4
billion and rose to $565 billion 2 years later. This growth has been primarily in logis-
tics, IT (information technology) and business processing such as financial, human
resource and call centres [40]. Indeed, IT outsourcing on a global level is expected
to grow; such as in 2017 when outsourcing grew by 5.7% in that single year [23].
Indeed, some industries prefer the outsourced model rather than relying on in-house
services: by 2020, 72% of all global clinical trials of pharmaceutical products is
expected to be conducted by contract organizations with an annual growth rate of
6.9 annually [85].
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5.2.1 The 4th Industrial Revolution: Challenges
and Opportunities

At the same time that the Gig Economy offers increased employment options, and
business is more favourable to outsourcing, technology advances promise great
change, opportunities and challenges. The 4th Industrial Revolution (also known
as Industry 4.0) is the continuation of step changes to business beginning with the
1st Industrial Revolution (see Fig. 5.1). We have progressed by applying steam, elec-
tricity and basic information and computer technologies to production. Now we see
disruptive technologies being applied to virtual and physical activities on a global
scale to allow organizations to cooperate to deliver new products and customizations
in ways never before imagined possible or even demanded by consumers [5].

Disruptive technologies are those resources or tools used to produce things
(e.g. artificial intelligence) or a finished product with disruptive characteristics
(e.g. self-driving car). Other disruptive technologies include blockchain, gene
sequencing, large-scale energy storage, building information modelling, nanotech-
nology, biotechnology, quantumcomputing, robotics, the Internet ofThings and other
transformative technologies that can have dual potentialities to help and/or harm [69].
For example, we may see ingestible robots that repair injuries from within, and we
may see jobs displaced by these disruptive technologies. Indeed, a recent survey
of 1730 project participants reported that 91% of them were impacted by disrup-
tive technologies [64]. Indeed, there are technical “pessimists” who predict severe
net job loss due to these disruptive technologies with significant impacts on society
[69]. How is business impacted beyond the common challenges of global compe-
tition, shorter production cycles and consumer demand for customization? What is
the impact to project participants?
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• Water and 
steam power 

drive 
mechanical 
producƟon

2.0
• 1870
• Mass 

producƟon 
through 

division of 
labour with  
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energy

3.0
• 1969
• IT and 
electronics 
automate 

producƟon

4.0
• Now

• Cyber-physical 
systems 

applied to 
producƟon

Industrial RevoluƟons

18th Century 19th Century 20th Century 21st Century

Fig. 5.1 4th industrial revolutions (adapted from 123RF, 2019)
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The 4th Industrial Revolution will likely impact the business by changing
consumer expectations (e.g. sustainability), product enhancement (e.g. add digital
capabilities to products), collaborative innovation (e.g. work with others) and the
way organizations form and organize [69]. The news media is ripe with businesses
failing thanks to disruptive technologies: we know about the drastic decline ofKodak,
Blackberry and Blockbuster. Technology laggards are more likely to lack a mature
digital business strategy, are risk-averse, and technology adoption is a low priority
[64]. Many organizations may struggle against competitors who are agile and inno-
vative, and harness global digital platforms for research, development, marketing,
sales and distribution to outperform digital laggards [69]. Unfortunately, even if
organizations have a digital strategy to deliver innovation, approximately one in ten
organizations fail to deliver that strategy [64]. That is, even if an organization has
a well-thought-out strategy delivered through innovation, they are likely to struggle
to deliver that strategy through a project approach. But it is not organizations that
deliver—it is people who deliver innovations through projects to achieve the strategy.
Therefore, [27] recommends skill renewal to remain competitive.

5.2.2 New Project-Oriented Opportunities

Within these changes—Gig Economy, globalization, outsourcing, disruptive tech-
nologies, 4th industrial revolution andmore—project-orientedworkers who desire to
succeed, may think strategically about their careers. What does the project-oriented
work forecast look like? Are there jobs in project management despite job loss
predictions associated with the 4th Industrial Revolution? Crawford, French and
Lloyd-Walker [18] state that “a growing percentage of the Australian workforce is
employed in project-based or project-oriented organisations, leading to the claim
that Australia is a project-based economy”. A recent study found that global orga-
nizations (chiefly in the financial services, industrial and manufacturing, consumer
services, government and non-profit and retail and hospitality sectors) involved in
delivering innovative projects rank the technical talent shortage as their top risk to
strategy success [27]. Indeed, this shortfall is validated in a PMI study [66] that also
looked at the supply and demand of project-oriented people and forecasted a talent
shortage:

By 2027, organizations will need 87.7 million people in project-oriented roles;
The talent gap could result in a loss of $207.9 billion in GDP through 2027;
On an annual basis, organizations will need to fill 2.2 million project-oriented
jobs each year through to 2027.

Thus, while there could be an overall net job loss, there appear to be opportunities
in technical areas, and especially in project management for people with the right
skills. Technical proficiency (“Project Management Technical Quotient”—PMTQ)
with disruptive technologies is an emerging project-oriented skillset: the ability to
select, modify, manage and integrate technologies to solve problems and add value
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to specific projects [63]. Those with PMTQ competencies have three distinctive
characteristics in addition to long-standing competencies like soft skills, project
management tools and process expertise in traditional and adaptive delivery methods
like Agile, and business strategy skills [63]:

Curiosity: they welcome new ideas and ways of doing things wherever it may
lie on the low to high technology continuum. They have an open mind, tempered
with some scepticism.
Inclusive Leadership: they look after not only their team but their team’s resources
such as technology and robots.
Future-Proof Talent Pool: they recruit and nurture thosewho embrace these digital
skills, and keep up with trends and adapt their own skill sets accordingly; there is
a regular renewal of skills.

When a project-oriented person has these updated skills, including PMTQ, then
they are more likely to find and keep jobs in project-oriented organizations [65] or
to deliver value through an outsourcing arrangement. This raises the question: what
can be found in the project-oriented literature and research?

5.3 Sustainable Project-Oriented Career

To learn more about sustainable careers, we follow a systematic literature review
process that involves two steps: plan the literature review process, then follow the
literature review plan [11]. We conduct a Boolean search of key career sustainable
terms (see Table 5.1) and you searched across over 170 databases, including the
following electronic databases such as ISIWeb of Science, Scopus and SpringerLink.
After searching the entire databases (e.g. everywhere), we narrow our Boolean search
to filter in those articles from peer-reviewed journals. We then search only in the title
of the publications of peer-reviewed journals.

We follow [11] systematic literature review process and applied inclusion and
exclusion criteria (see Table 5.2) to guide the quality of our review. One might be
surprised that only 12 journal papers were found with the term “sustainable career”
in their titles.

We then read the publications identified in Step 2, Table 5.1.
At some point in our careers, wewere hired or brought onto a project team; we had

the necessary competencies to add value. However, with time comes unpredictability,

Table 5.1 Search terms Search actions Results returned

1. Search “sustainable career” in everywhere 589

2. Filter for results from only peer-reviewed
journals

302

3. Search “sustainable career” in title 12
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Table 5.2 Inclusion and exclusion criteria

Criteria

Inclusion criteria Publications that are related to career sustainability
Publications that are related to elements of the Sustainable
Project-Oriented Career
Publications that were peer-reviewed

Exclusion criteria Publications that are did not have full-text available
Publications that were not in English
Publications that incidentally referred to elements of the Sustainable
Project-Oriented Career

change and new technology; not all project participants have kept up with advances
and are at risk of not being selected for future projects if they do not have the right
skills (e.g. their PMTQ is weak). What has to happen for career continuity? Is there
such a thing as a sustainable project-oriented career (SPOC)?

Sustainable careers are becoming an increasingly pronounced concern for many
as evidenced in the recent growth of research papers in scientific journals and confer-
ences [21]. Indeed, even the meaning of career is in flux as we see more workers
adopt a subjective view of career success rather the more traditional view of career
success through hierarchical progression [20, 79]. One emerging career sustainability
model incorporates agency theory from psychology (the individual obeys the orga-
nization in exchange for the organization taking responsibility for their actions); it
brings together the dimensions and indicators of career sustainability [21]. TheDeVos
career sustainability model begins with the concept of time in that sustainability is
related to what happens over one’s career to protect and foster human and career
development. We have modified the model to substitute a project-oriented career
occurring over time. It is over time that we can better assess sustainability rather
than during a discrete moment of analysis. We have modified this model to specif-
ically explain a project-oriented approach, rather than a psychological approach to
career sustainability.

The key modification to this career sustainability model (see Fig. 5.2) is to replace
the individual’s agency modelling perspective with a person in a project-oriented
career, working overtime on a series of projects. In project-oriented organizations, a
person may temporarily join an organization to perform project work, and then leave
the organization upon completion of that work. However, some join an organization,
and then stay for a series of projects, and then leave the organization [38]. It is
this concept of a person working in a series of projects that displaces psychological
concepts related to career sustainability.

When one has a project-oriented career, and one works in a series of projects, the
notion of career sustainability may eventually be considered. Career sustainability
is indicated by three elements:

(i) Productivity, where the individual performs successfully in their current role
as well as having a high potential for future employability. New joiners and
existing workers may need to learn new skills to complete tasks.
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Fig. 5.2 Sustainable Project-oriented career

(ii) Health, where a holistic and comprehensive viewof health fitswith the demands
of one’s career. With time, health can change: workers begin jobs and initially
meet the demands of a job, but with age, one may be less capable (e.g. a job
in construction where it becomes more difficult with age to complete tasks
requiring manual labour).

(iii) Happiness, where the subjective elements relate to holistic satisfaction and
feeling successful in one’s career—past and present, and one’s life outside the
career occur.

An important concept is a fluid fit between these three career sustainability indi-
cators: all three may be in flux and impact each other over time [21]. Thus, a project
participantworks in a series of projects over their career, and if the person has the right
mix of success, health and productivity over time, that person has had a sustainable
career.

5.3.1 Sustainable Career Turbulence

During one’s career, there is the notion that chance events (positive or negative) can
occur that alter career trajectory; Akkermans, Seibert and Mol [3] refer to this as
career shocks. The worker has control over some shocks like a decision to get preg-
nant that can impact their career. However, there are some shocks that the worker
has less control such as when a person is made redundant or promoted to a position
with more responsibility requiring more effort. These career shocks vary in intensity
(moderate to severe), valence (positive or negative effects), frequency and dura-
tion [21]. These career shocks may also be predictable or unpredictable, as well as
originate from multiple sources such as geopolitical, environmental, organizational,
interpersonal and family-oriented [3]. Given enough time, most working people face
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a career shock; how a person reacts or indeed, plans for the career shock, impacts
career sustainability. In this paper, we use the term “turbulence” rather than shock,
since we can often avoid the ill effects of turbulence, whereas shocks imply less
control. Therefore, we substitute career turbulence for career shocks in our model.
In Table 5.3, we identify examples of career turbulence from our systematic review
of the literature.

Thus, the Sustainable Project-Oriented Career model has the project participant
working in a project-oriented organization either as a contractor or as an internal
employee. This person works on a series of projects over time, and this is called
a project-oriented career. During this career, there are most likely career shocks
(positive and negative, that vary in intensity) that face the project participant. If
the person makes the right decisions, then there will be a fit between the career
and the career sustainability indicators of being successful, healthy and productive
will be positive. If the person does not respond appropriately to career shocks, then
a sustainable project-oriented career is in jeopardy. Increasingly, a self-directed or
“protean career” is the responsibility of the individual rather than the organization [3].

When we reviewed general literature for elements of turbulence, we find poten-
tial examples of career turbulence that could cause challenges for project-oriented
people:

• The globalization of work and changes to how work is structured,
• Organizations reducing the amount of responsibility for workers’ careers,
• Career planning and development procrastination,
• Increasing personal competency and threshold skill deficits, and
• Increasing stress and a work-life imbalance.

The literature also reveals things people should do who have sustainable careers;
we refer to these enablers as sustainable career drivers.

5.3.2 Sustainable Career Drivers

There are three key areas of response a person can take to improve the probability they
have a sustainable project-oriented career. Repeatedly, the notion of career renewal
is highlighted as critical to a sustainable career [1, 50, 51, 78]. It has been long
recognized that individuals might complete formal training or education in areas
of demand (especially future demand) so that one’s skills align with the needs of
the organization [72]. Second, one’s career is more likely to become sustainable if
one is flexible and adaptable to new opportunities; simply, the more one can do,
the more opportunities there will be to choose, resulting in career continuity [51,
78]. Finally, building upon work-life balance research, career sustainability is more
likely if the career is integrated with one’s home life, the community and society
[1, 58, 59, 78, 86]. We reviewed the literature for elements related to our Sustain-
able Project-Oriented Career model and uncovered potentially applicable sustainable
career drivers (see Table 5.4).
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Table 5.3 Turbulence in sustainable careers

Author Year Empirical Focus Turbulence

Iles [41] 1997 Opinion Sustainable career
development of
high-potential employees

Acceleration of
organizational
restructuring,
downsizing,
outsourcing and
delayering

Stronach [74] 2010 N = 14,
mixed

Career sustainability of
Indigenous Australian boxers

Lack of mentoring

Asuquo [4] 2013 N = 210,
surveys

How to build a sustainable
career in environmental
anthropology

Not staying connected
with your community
of practice

De Vos [20] 2017 Opinion Career sustainability in
general

Longer careers due to
delayed retirement,
shorter and less
predictable sequence of
jobs, more alternative
modes of work (e.g.
part-time, contracting,
etc.), fading boundaries
between work and
non-work, new ways of
working, personal
career development
accountability and rise
of subjective career
success

Van Driel [80] 2017 N = 18,
interviews

Retaining Australia General
Practitioner research leaders

Switching institutions,
working in isolation,
work-life balance,
research as a hobby,
lack of professional
standing, managing
dual careers, lack of
research funding, low
remuneration

Fournier [25] 2018 N = 61,
interviews

Job loss of older Canadian
workers

Globalization,
increasing competition,
more technology,
unstable ties to work

McDonald
[51]

2018 Opinion Creating sustainable careers Automation, reduction
of permanent jobs and a
shift to temporary,
contract and other forms
of work, advanced
technology, perceived
work insecurity, job
precariousness

(continued)
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Table 5.3 (continued)

Author Year Empirical Focus Turbulence

Venkatraman
[81]

2018 Opinion Improving career outcomes
for technical education
students

New technologies as a
result of 4th Industrial
Revolution

Barthauer [6] 2019 N = 385,
surveys

Career sustainability of
German scientists

Role misfit, burnout

Chin [16] 2019 N = 2, case
studies

Career sustainability of
Chinese manufacturing
workers

New technologies, new
business models

Heslin [35] 2019 Opinion Role of learning mode in a
sustainable career

Under-employment,
lay-offs, unemployment

Jacobs [42] 2019 N = 1874,
surveys

Role of networking for
European freelancers

Organizations
increasingly shift career
development
responsibilities to
employees and other
workers

Mutter [56] 2019 N = 21,
interviews

Impacts on careers of
stay-at-home couples

Sacrificing one’s career
at home while their
partner is globally
mobile (e.g. merchant
seamen)

Peters [62] 2019 N = 98,
surveys

Effects of age-based
stereotyping on older
supermarket workers

Negative stereotyping
of older workers

Spooner [73] 2019 N = 65,
interviews

Influence of training on
career intentions of future
General Practitioners

Rising workloads,
isolation, ill-prepared to
manage periphery
activities to one’s
profession (e.g.
financial management)

Stuer [75] 2019 N = 5205,
surveys

Career sustainability of
Belgian workers across the
lifespan

Finding and retaining
work

Xiao [87] 2019 N = 614,
surveys

Effects of stock ownership on
career development in China

Stress due to changes

Therefore, a sustainable career ismore likely if one takes time for periodic renewal,
one is flexible and adaptable to leverage new opportunities and one’s career is holis-
tically integrated to achieve an acceptable work-life balance trajectory. We find in
general career research literature, career sustainability drivers help guide workers
and human resource management professionals to build and maintain sustainable
careers. But what about sustainable careers in project management?
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Table 5.4 Sustainable career drivers

Author Year Empirical Focus Career sustainability
drivers

Bennett [8] 2009 N = 239,
surveys

Career sustainability for
professional musicians
and dancers

Develop small
business skills
(including marketing),
teaching, adopt new
technologies

Murray [55] 2009 Opinion Improving the Australian
political class

Improve career
sustainability through
continuous training
and professionalism

Singhvi [71] 2010 Opinion Building a sustainable
career in science

Network, review
papers, submit grants

Stronach [74] 2010 N = 14,
mixed

Career sustainability of
Indigenous Australian
boxers

Pursue training and or
education for renewal,
work with mentors

Hall [31] 2012 N = 73,
surveys

Career success while
sustaining personal and
family well-being

Understand that career
success can be
personal and
subjective

Herman [34] 2012 N = 38 Motherhood and
sustainable career in
science, engineering, and
technology

Develop a sense of
entitlement for
reduced working hours
without forfeiting
one’s career

Watson [82] 2012 N = 36,
interviews

Career sustainability of
Victoria musicians

Develop a companion
career related to the
primary career, work
with a mentor

Asuquo [4] 2013 N = 210,
surveys

Employability of Nigerian
youth

Learn continuously,
network, be a
team-player, be
persistent, plan, take
risks, be optimistic, be
flexible

Siegel [70] 2013 Opinion Career sustainability of
orthopaedic surgeons

Manage yourself and
your business, develop
good relationships
with vendors, maintain
an active status with
your medical licenses

Montgomery
[54]

2014 Opinion Mentoring graduate
students and junior faculty

Work with a mentor
over one’s total career

(continued)
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Table 5.4 (continued)

Author Year Empirical Focus Career sustainability
drivers

Dahl [19] 2015 N = 10,
interviews

Career sustainability of
Swedish Leisure-time
teachers

Develop
profession-specific
threshold
competencies:
developmental and
group psychology,
knowledge about
social interaction,
leadership and conflict
management

Beeching [7] 2016 N = 33,
interviews

Career sustainability for
professional musicians

Know your audience,
role flexibility,
perform multiple roles

Hlanganipai
[37]

2016 N = 85,
surveys

Role of training and
development in South
African retail and
wholesale managers

Plan training and
development for your
career

Rosenblum [68] 2016 Opinion Professional identity and
the clinician-scientist

Have certainty of
personal values,
ambitions, abilities;
develop resilience,
self-esteem and
self-perceived
competence; have
tolerance for
ambiguity and
complexity; have the
ability to manage
complexity; work with
a mentor; pursue
life-career balance

De Vos [20] 2017 Opinion Career sustainability in
general

Plan personal career
development rather
than vertical
advancement; manage
work and non-work
activities to minimize
spillover; develop
career competencies
(self-awareness,
self-management, etc.)

Van Driel [80] 2017 N = 18,
interviews

Retaining Australia
General Practitioner
research leaders

Develop mentorships,
alliances and,
collaborations; take
leadership training

(continued)
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Table 5.4 (continued)

Author Year Empirical Focus Career sustainability
drivers

De Vos [21] In press Opinion Career sustainability
model

Be proactive

Ko [45] 2018 Opinion Career development for
general surgeons

Be a competent
generalist, but also
specialize (dual
careers)

Pajic [60] 2018 N = 314,
surveys

Hungarian nurses career
adaptability

Have a proactive and
conscientious
personality; be
adaptable

Taponen [77] 2018 N = 2613,
surveys

Career employment status
and changes to due to
asthma

Get advice from a
counsellor; manage
your asthma treatment

Barthauer [6] 2019 N = 385,
surveys

Career sustainability of
German scientists

Develop a long-term
focus and consider
career mobility

Chin [16] 2019 N = 2, case
studies

Career sustainability of
Chinese manufacturing
workers

Become resourceful,
flexible and
integrative, plan for
renewal

Frie [26] 2019 N = 10,
interviews

How “flexperts” renew
their expertise

Gain the ability to
make sense of new
knowledge and skills,
and have confidence
for mastery

Goodwin [29] 2019 N = 28 Developing self-efficacy
and career optimism in
Australian creative
industries

Join a community of
practice

Heslin [35] 2019 Opinion Role of learning mode in a
sustainable career

Be in the learning
mode (always
learning); apply
self-directed and
self-regulated learning

Hirschi [36] 2019 N = 2679,
surveys

Sustainable careers and
the impact of nonwork

Develop professional
traits: agreeableness,
extraversion and
openness; and
motives: curiosity and
an interest in new
experiences

Jacobs [42] 2019 N = 1874,
surveys

Role of networking for
European freelancers

Network proactively;
take ownership for
one’s career

(continued)
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Table 5.4 (continued)

Author Year Empirical Focus Career sustainability
drivers

Kelly [43] 2019 N = 280,
surveys

Role of leisure seriousness
and sustainable careers

Engage in serious
leisure; network while
participating in leisure
activities

Kotecha [48] 2019 Opinion General practitioner career
sustainability advice

Learn continuously;
join a community of
practice; lead
professional
conversations; manage
your well-being; shape
the future (innovation
and research)

Merritt [53] 2019 Opinion Building capacity of early
career researchers

Develop threshold
competencies (e.g.
presentation skills,
teamwork, etc.)

Mutter [56] 2019 N = 21,
interviews

Impacts on careers of
stay-at-home couples

Negotiate and plan for
career development;
look for flexible work
agreements

Olsson [57] 2019 N = 15,
interviews

Specialty choice of
Swedish medical doctors

Be invited into your
community of
practice; fit in and
contribute to your
organization

Pajic 2018 N = 314,
surveys

Hungarian nurses career
adaptability

Have a proactive and
conscientious
personality; be
adaptable

Suhairom [76] 2019 N = 9,
interviews

Sustainable gastronomic
careers

Develop career-related
technical, business,
and soft competencies

Bozionelos [9] In press N = 334,
surveys

Career sustainability of
Hong Kong salespeople

Become a continuous
learner, open and
adaptable; manage
change

Chudzikowski
[17]

In press N = 34,
interviews

Career sustainability of
international management
consultants

Conform and align
early with one’s
organization; take
ownership for own’s
career
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5.3.3 Sustainable Project-Oriented Careers

We systematically review the six, project management-related journals and search
everywhere for the term “sustainable career”, and we find only one result (see
Table 5.5). We also search for the term “career” everywhere, and then again, but only
in the title; and find that career sustainability is a new term in the project manage-
ment-oriented literature. We review these papers for their relevance to sustainable
careers. We learnt that many of the results were due to the authors using the term
“career” publication biography, rather than somehow relating to their research.

Again, we find that within the project management literature, there were hints of
sustainable career turbulence (see Table 5.6) and drivers (see Table 5.7).

When one reviews the projectmanagement literature, research and opinion articles
about sustainable careers in projectmanagement do not exist; however, there is useful
information related to sustainable project-oriented career turbulence and drivers. We
believe that a perceptive project participant may see signs that their project-oriented
career is unsustainable: that is, there may be “error messages” that one’s career is in
trouble.

5.4 Error Messages Your Career Is in Trouble

We offer error messages as indicators that one’s career may not be sustainable.
Hartman [32] developed a series of project management error messages designed
to alert the project manager that something is wrong in their project. While no one
sustainable project-oriented career error message may be the “nail in the coffin”,
a sustainable project-oriented career is in jeopardy as error messages accumulate.
After our literature review analysis, we have categorized these error messages into
(i) renewal opportunities, (ii) adaptability and (iii) holistic integration (e.g. work-life
balance).

Table 5.5 Sustainable careers in project management literature

Journal Sustainable career
everywhere

Career everywhere Career in title

International Project Management
Journal

0 397 25

Project Management Journal 1 279 3

Project Management Research and
Practice

0 4 0

Modern Project Management 0 1 0

International Journal of
Construction Management

0 11 0

Journal of Engineering, Project and
Production Management

0 10 0
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Table 5.6 Turbulence in project-oriented sustainable careers

Author Year Empirical Project mgmt focus Turbulence

Bredin [10] 2013 N = 10, case study Project managers and
career models of
Swedish
project-oriented firms

Lack of job rotation to
increase competency

Crawford [18] 2013 N = 9, interviews Project career paths in
Australia

Rise of contract work

Havermans [33] 2019 N = 21, interviews Explore the motivation
and experience of
becoming a project
manager

Frustrating processes,
project administration,
stress from conflict and
work overload,
changing work
conditions,
accountability without
authority, politics

Huemann [39] 2019 N = 20, Interviews Project manager career
development and line
manager relationships

Lack of project
manager, career
development support
from line managers

5.4.1 Error Messages: Lack of Flexibility

Assigned the same types of projects time after time,
Haphazard and infrequent networking to uncover new opportunities,
Did not get the promotion, job or contract,
Shut out from normal activities (e.g. not invited or contracting meetings),
Works on the same aspects of PM on all projects (scheduling, e.g. without cross-
fertilization of competence in other knowledge areas),
Does not contribute to professional activities outside the workplace,
Does not promote the company he or she isworking for inmeetings or conferences
outside of the organization,
Does not update the work procedures according to the lessons learned or from
reading new PM literature,
Can only work with particular types of people,
Not open to new ideas coming from subordinates or the project team.

These types of error messages may indicate that your career may benefit from
being open to new opportunities to expand career flexibility.

5.4.2 Error Messages: Lack of Holistic Integration

Clinically depressed,
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Table 5.7 Project-oriented sustainable career drivers

Author Year Empirical Project mgmt focus Career sustainability drivers

Ahsan [2] 2013 N = 795,
content
analysis

Comparative analysis of
competencies in job
advertisements

Have the necessary
competencies called for in the
job advertisement

Bredin [10] 2013 N = 10,
case study

Project managers and
career models of Swedish
project-oriented firms

Work for organizations that have
career models to guide project
managers’ career development;
project management training
programs; offer organizational
career development
opportunities; and have a talent
management program to build
project management capacity;
build personal project
management competencies

Crawford
[18]

2013 N = 9,
Interviews

Project career paths in
Australia

Show movement from simpler
to more complex projects; work
within collaborative and
innovative project structures;
engage with mentors

McKevitt
[52]

2017 N = 207,
surveys

Work identify and career
satisfaction of IT project
managers

Develop a high project
management identity that can
lead to career satisfaction

Gruden
[30]

2018 N = 69,
surveys

Influence of behavioural
competencies on project
performance

Develop behavioural
competencies

Chen [15] 2019 N = 228,
surveys
N = 10,
interviews

Identify relevant project
management competencies
for Chinese construction
companies

Follow a career path of
increasing responsibility

Havermans
[33]

2019 N = 21,
interviews

Explore the motivation and
experience of becoming a
project manager

Have the necessary
competencies to successfully
manage the project; be aware
that there may be conflicting
expectations of superiors

Huemann
[39]

2019 N = 20,
Interviews

Project manager career
development and line
managers

Work with a mentor; have a
buddy; and, participate in a
community of practice

Wen [83] 2019 N = 163 m
survey

Project manager’s
competencies in the project
closing phase

Get feedback at closeout as an
input to career planning
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No longer exercise as often as you would like,
Unplanned career absences,
High annual leave balance,
Does not take advantage of employer-offered stress avoidance or stress manage-
ment schemes or employee assistance programmes,
Regularly works more than 50 h per week,
Regularly works at home after a full day of work for more than an hour or more
than two evenings a week,
Consistently works at least half a day on weekends for more than one weekend a
month,
Thinks about the undesirable things that occurred in the workplace,
Stressed about the risks that are extremely unlikely to happen.

These types of error messages may indicate that your career may benefit from
more work-life balance to have a more holistic integration.

5.4.3 Error Messages: Lack of Renewal Opportunities

Long time since your last formal class that had an assessment component,
Infrequent professional development other than mandatory learning requirements
(e.g. Fire Safety),
Unfamiliar with Adaptive Project Management methods (Agile, Scrum, #NoPro-
jects, Kanban, Lean),
Curriculum vitae is out of date,
Lack of professional institution membership (e.g. IPMA, PMI, etc.),
Infrequently reads journals or magazines from your industry,
Headhunters seldom contact you,
Infrequent and irregular online professional social network participation (i.e.
LinkedIn, ProjectManagement.com, GanttHead.com, etc.),
Unfamiliarwith emerging PMcomputer/mobile applications. (i.e. Slack,Monday,
WorkflowMax, Wrike, Trello, Mavenlink, Asana, etc.).

These types of error messages may indicate that a sustainable project-oriented
career may benefit from an intervention such as renewal. At the same time that we
see disruption and transformation in project management, we also see a great change
in education and training that will be of interest to those who seek formal renewal.

5.5 Renewal: Innovations in Training and Education

One can renew their skill set through education and training. Training involves
attaining specific and practical skills, usually through relatively short-term learning
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experiences. Education involvesmore than theoretical learning in a classroom setting
about a wide variety of topics gained over a relatively long term. Training often
prepares a learner for the present while education prepares an individual for a future
job [67]. While the focus of this paper is about preparing for the future by having
a sustainable career, we do want to emphasize the importance of training in project
management. Project-oriented participants will do well to review the wide variety
of training opportunities offered by professional organizations like the International
Project Management Association, Project Management Institute, Association for
the Advancement of Cost Engineering International, British Computer Society and
others.

There has been a significant change to the higher education sector that better
support successful renewal opportunities:

1. Multiple Degree Options: There is greater diversity within degrees so that a
learner can find a better fit with the degree and their goals [47]. Take the Master
of BusinessAdministration (MBA) degree, it was not long ago that anMBAwas
generic rather than specialized. Now, one can get an MBA in Project Manage-
ment, MBA in Project and Operations Management, MBA in Business Project
Management, etc.

2. Combined Degrees: Universities increasingly offering combined degrees (e.g.
a Master of Project Innovation and Master of Project Management) where the
learner graduates with two degrees in a shorter period since electives and core
classes are shared between the two degrees.

3. AcceleratedProgrammes:Universities are findingways to deliver the full degree
but within compressed time frames so that the learner achieves the learning
outcomes but over a shorter period [44]. For example, some universities offer
classes over three rather than the typical two semesters per year, resulting in
students graduating sooner.

4. Intensive Classes: Students can attend intensive classes (e.g. Thursday, Friday
and Saturday) so that they can work most of the week and attend classes at
the end of the week and on the weekend. Intensive classes improve access to
educational renewal [47].

5. Problem-Oriented: More educational programmes are supplementing theoret-
ical learningwith problem-oriented thinking supplementedwith design thinking
[49]; that is, they use newly acquired theory to solve problems. By doing so,
learning is reinforced.

6. Personalized Learning: Students havemore choicewithin courses to personalize
learning and more electives to achieve their learning outcomes often through
academic mentorship [14].

7. Interactive: More and more, lectures are replaced with interactive learning [47]
activities like discussions, role plays, peer to peer, board rotation, etc.

8. FlippedClassroom: The flipped classroom is a relatively new teaching approach
where the traditional classroom activities are flipped with students complete
assigned learning activities before they attend the class. The key advantage is
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that students in a flipped classroom, have more guidance with higher order
learning activities like analysis and evaluation, to improve learning.

9. Outdoor Learning Spaces: Universities are adding outdoor learning spaces to
bring additional diversity to the educational environment [13]. Rather than self-
directed group learning and discussions occurring in classrooms, this type of
learning environment is especially welcomed by adults who enjoy getting out
of the classroom to learn.

10. Workplace Readiness/Authentic Assessment: Perhaps one of the largest changes
is that many university programmes have adapted their curriculum so that the
content is more likely to be used in practice [14, 47]. Students increasingly ask
that they become workplace-ready as they progress through their program. This
feedback has triggered a rethinking of how to assess student learning. Thismight
mean a decline in exams and essays, and an increase in reports, problem-solving
exercises and other types of assignments to approximate what is done in the
real world. More institutions are addressing workplace readiness and including
authentic assessment [84].

11. Digital Badges: Digital badges (micro-credentials) are an emerging online
system to recognize accomplishments and competence [22]. An awarding orga-
nization offers a learning opportunity for a student. Successful students are
awarded a digital badge to recognize their competence. The online badge
includes key information such as badge name and description, awarding criteria,
issuer, learning evidence, date issued, etc. Some universities issue digital badges
(e.g. Design Thinker) after one or two subjects are completed to a certain stan-
dard (e.g. 65%). The student can add this digital badge to their CV and to an
online platform like LinkedIn rather than waiting until graduation to show the
fruit of their efforts.

Therefore, while there is great change occurring in the project environment, there
are also increased opportunities and modes of learning for those project-oriented
participants who are looking for renewal opportunities to boost their sustainable
project-oriented career.

5.6 Conclusion

Long gone is the norm that one had a job for a lifetime—a stable, singular and linear
career. More project-oriented participants understand the simple concept of supply
and demand: if one has competencies that are in demand, then one will likely remain
employed. Organizations are becoming more project-oriented and recruit project
participants often for particular jobs, andmay retain them for additional project work
or release them [38]. Many work arrangements are fragile, given changes brought
about to how we work (disruptive technologies brought about by the 4th Industrial
Revolution) and how we organize for work (more outsourcing and contract work
in the Gig Economy). Add work changes to career turbulence external shocks (e.g.
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family commitments or job promotion), then a project-oriented participant may feel
out of equilibrium with an unsustainable project-oriented career. One may have a
respected project-oriented job but may need to work long hours to meet deadlines,
perhaps resulting in family conflict, stress and possible burnout. Such imbalance is
usually not sustainable. One may also have a good project-oriented job but has not
expanded or renewed their skill set to be able to contribute to projects involving
disruptive technologies. Or they may have a singular career focus, rather than a
composite career, with multiple, and perhaps entrepreneurial initiatives.

Career sustainability is complex, non-linear and fluid; career sustainability ismore
likely if one addresses at least three key elements: (i) holistic integration with one’s
life, (ii) career flexibility and (iii) career renewal [21]. Compounding career planning
and development is that one’s personal goals change over time [21]; the sports car that
was important in one’s twenties becomes less important with marriage and the arrival
of twin babies! During one’s career, there may be changes in the degree of career
fit and sustainability [61]. Hirschi et al. [36] advise to take a whole-life perspective
when living a sustainable career; we might be guided by sustainable career drivers
and unsustainable career error messages in order to take proactive planning and
action. Unsustainable career error messages can inform us if any of these areas are
weak. Career sustainability is of even greater importance to some given that we have
an ageing population that is expected to work longer in their careers [75].

We conclude this paper with an overview of new trends occurring in education
that make renewal more attractive and feasible for most. Project-oriented career
sustainability is the individual’s responsibility according to a protean view; there are
positive actions one can take to have a sustainable career in projects.

The general area of career sustainability research is in its infancy [51]; some call
for more research about the nature and dimensions of sustainable careers, indicators
of a sustainable career and general sustainable career theory building [21]. However,
it appears to this research team that the research opportunities in project-oriented
careers are broad and deep.
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Chapter 6
Environmental Project Management:
Contextual Enablers and Boundaries

Vladimir Obradović, Marija Todorović, and Milica Jovanović

Abstract This paper aims to identify the factors that are contributing to or limiting
project management application in the field of environment protection at the national
and local levels. Based on those factors, the paper aims to define key enablers and
important actions to integrate project management in environmental projects. The
project management theory in the context of environmental protection suggests that
the strategy for implementing project management should be adjusted to local needs
in terms of the economic, political, social and administrative system. Based on the
literature review, empirical research has been conducted, supported with interviews
with environmental officials from local government units in the Republic of Serbia.
The primary conclusion finds collaboration with relevant local and national institu-
tions, support from local government and the presence of the relevant strategic docu-
ments at the local level as the main influencing factors. The paper tends to define
the current state of project management in this field and defines important actions
to support the capacity building of local governments in the area of environmental
project management.

Keywords Environment · Protection · Project · Local · Government

6.1 Introduction

In the last four decades, the global focus has changed from environmental politics to
the politics of sustainable development. From theperspective of developing countries,
the period after the 1992 conference in Rio de Janeiro is recognized as an era of
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growing involvement in the global environment protection build on the principles of
sustainable development [2, 4].

Concerning environmental governance at the global, national and local level in the
last ten years, a new opportunity to enhance economic growth through environmental
projects has been seen [7].

With the innovation and technology boom at the global and local markets, the rela-
tion between environmental regulation and technological innovation has been proven.
The new ecological legislation can become a unique opportunity for companies that
would not otherwise perform these activities [9, 15, 22].

Beside direct effect on nature, environmental protection projects have an impact
on the whole community. Explicit and tacit knowledge and experience gained from
these projects can serve as a database for a broader spectrum of initiatives at the
local and national levels. Employees in these predominantly donor-funded projects
can gain knowledge about the procedures, planning, reporting and project leading.
They also can gain practical technical expertise that can be used in landmanagement,
agriculture, etc. [3].

Besides direct impact on the ecological system, overall goals of each environment
protection project influence social aspects, economy, attitudes and behaviours of the
local community and its members [5, 19]. Adequate project management can influ-
ence future project and policy goals, and thus the well-being of many stakeholders
[1, 14, 20, 21].

The primary purpose of this paper is to identify the factors that are contributing to
or limiting project management application in the field of environment protection at
the national and local levels. Based on those factors, the paper aims to define critical
enablers and essential actions to integrate project management in environmental
projects.

Environment protection projects are most often public projects, mainly carried
out by public institutions. These institutions have none or only a small number of
competitors as service providers, creating in thatway a dominant position for a project
owner and a project manager. The project environment is very complex: political
influence, political changes, many stakeholders involved (agencies, local service
providers, NGOs, companies), national institutions, donors, legislative framework
[12, 18, 23]. Projects need to be sensitive to both the politics of scale and the politics
of networks. These constraints emphasize project complexity, the importance of
relationship management and user consultation [6, 8].

Environmental projects are mostly dependent on other projects or are a part of
a more significant programme. To manage the programme at the local or national
level, it is crucial to ensure funds as well as the commitment of the local authorities
to the programme objectives and contracted agreement with donors. The project or
programme success is heavily influenced by the project management maturity of an
institution [11].

Furthermore, strategic orientation, vision and mission of the institution can make
a high impact on people’s lives, through the projects and programmes [10]. The
project management theory in the context of environmental protection suggests that
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the strategy for implementing project management should be adjusted to local needs
in terms of the economic, political, social and administrative system [13, 17].

According to Rwelamila [16], for a programme to fulfil its mandate successfully,
addressing the organizational structure, personnel qualifications and programme
management system are crucial elements. The study provided by Yanwen [24]
confirms that the projects and programme management is limited and should
be consistent with the cultural characteristics of a country (national and local
institutions).

Main challenges of proper project management for environment protection are in
the field of project processes: project initiation, planning, monitoring, reporting [21].

6.2 Methodology

6.2.1 Research Questions

Based on defined contextual boundaries and enablers identified based on systematic
literature review, key research questions were focused on the following:

1. What are project management elements that are being applied in environmental
projects?

2. Who are the main cooperation partners on environment protection projects?
3. What are the factors that are contributing to or limiting project management

application in the field of environment protection?
4. What are the significant enablers and necessary actions to integrate project

management in environmental projects?

6.2.2 Research Method

To investigate the current state of project management in this field and define neces-
sary actions to support the capacity building of local governments (LG) in the area of
environmental project management, a questionnaire was developed and distributed
to the local governments in Serbia.

The first part of the questionnaire was composed of questions related to the demo-
graphic characteristics of respondents. The second part was dedicated to the standard
elements of project management, where respondents were given the scale from 1 to
5 to assess the applicability of those elements on their projects.

The third part aimed to investigate the level of presence of collaboration with
different actors at the local and national levels. The question was based on research
provided by Hall and Holt [8], Bulkeley [6] and Santos and Varajão [18].

In addition to the above mentioned, respondents expressed their opinion on the
recognized issues related to project management in the environmental protection
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arena. They were given a list of possible challenges and boundaries that was based
on a primary conclusion from the research in this field [6, 8, 10, 11, 18, 21].

The fourth part of the survey focuses on the developing of the institutional
capacities to support environmental protection project management.

This empirical research was supported with interviews with LSGs officials for
environment protection, aiming to define a more profound interpretation of the
responses. The results will be presented and discussed, along with the survey results
in the section below.

6.3 Results and Discussion

6.3.1 Sample Description

The research was conducted during the first half of 2019 among local environmental
officers from more than 40 municipalities in Serbia. This research was undertaken
within the project “Capacity Building on Environmental Project Design, Proposal
Development and Project Management for Local Government Units”

The preliminary analysis focused on the logical check of the response, and hence,
incomplete questionnaires were not considered for further study. Therefore, only 63
questionnaires have been taken considered, for which 64.5% of the respondents were
a core project team member, 16.5% were project managers and 19% were project
associates.

This research has started questioning the essential characteristics of projects for
environment protection at the local level. The respondents were mainly leading or
participating in infrastructure projects, waste management project, capacity building
projects and education (Fig. 6.1).

Through interviewswith LGs’ officials for environmental protection, it was elabo-
rated that LGs inmost of the cases need to solve infrastructure issues first. The reason

57.10%

11.40%

37.10%

17.10%

48.60%

37.10%

Infrastructure project

Projects for flora and fauna protection

Waste management projects

Projects in the field of energy

Projects for building institutional capacities at the local
level

Education

Fig. 6.1 Types of environment protection projects



6 Environmental Project Management: Contextual … 85

3.00

2.89

3.23

3.26

3.39

3.40

3.48

3.67

3.73
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Project is proposed based on the previous analysis of the
strategic environment protection goals and plans

Project is proposed based on feasability analysis

Project has identified risks and risk reaction plan

Project has created Logical framework matrix

Project has defined schedule, resource plan and matrix of
responsibilities

Project control process is established

Project has monitoring plan developed

Project has defined objectives, results and scope

Project has defined budget

Reporting is a standard part of project management

Fig. 6.2 Project management elements

for the excessive number of projects for waste management is the new national Law
onWasteManagement, and the various educational projects have a substantial impact
in comparison to the funds allocated.

Before one could define what the key enablers and boundaries to project manage-
ment in the field of environmental protection are, authors tended to investigate the
current state of project management in LGs. On a scale from 1 to 5, the respondents
ranked the level of project management elements on their projects. Results showed
that the project initiation phase, as the most critical one (the alignment with strategic
documents, goals and plans at the local and national level) is not the part of a practice.
Logical framework matrix as a tool that is linking overall goals, specific objectives
with project results is also rarely used.

Project plan in terms of schedule, budget and resources is mostly present, as well
as reporting due to the fact that all expenditures must be justified to the local and
national government or donors (Fig. 6.2). Interviews showed that this is not a planned
activity but an obligatory one.

The project often requires cooperation with institutions at the local and national
level since environmental protection projects have many stakeholders who make
these projects very complex. Beside institutions at the local level, some decisions
depend on the responsible ministry and other national institutions. Project success is
also affected by cooperation with the NGO sector and companies at the local level,
relationships with donors and relation with other municipalities to gain know-how
or to jointly apply for a project.

Research results showed that communication and cooperation with local and
national institutions is the most highly ranked type of collaboration (Fig. 6.3). The
cooperation with NGOs is at a very low level. Interviews showed that LGs officials
are not considering NGOs as a potential partner in service providing.
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Crossborder cooperation
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Cooperation with Ministry and other relevant institutions
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Fig. 6.3 Types of cooperation in environmental protection projects

One of the research questions was oriented towards factors that are contributing
to or limiting project management application in the field of environment protection.
The respondents had the opportunity to assess the presence of listed challenges
and boundaries on a scale from 1 to 5. As explained in the section above, the list of
specific challengeswas created based on a literature review in the field of environment
protection. According to the results, the most challenging is the attitude of people
and the setting, which very often are not familiar with result-oriented work (Fig. 6.4).

Through desk analysis and in-depth interviews, one may conclude that envi-
ronmental protection projects are in high per cent public projects, owned by the
municipality or other public institution. Further, the governmental sector and insti-
tutions in Serbia are complex and in a phase of an on-going reform, where a process-
oriented work is a dominant way of practice. Respondents did not recognize a lack of

3.58

3.23

3.54

3.85

2.10

2.52

Lack of strategic documents

Week cooperation with the institutions at the local level

Inability to clearly link performance and reward

Setting which very often is not familiar with result-oriented
work

The inability to select team members based on their
expertise

PM tool and techniques usage

Fig. 6.4 Factors that are contributing to or limiting project management application in the field of
environment protection
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Development of the Local Action Plan for environment
protection

Improved communication with relevant institutions at the
local level
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More intense communication with Ministry and other
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Fig. 6.5 Key enablers and important actions to integrate project management in environmental
projects

project management tools and techniques application as challenging, which means
that people and perspective aspects are the critical boundaries to projectmanagement.

Based on factors that are limiting project management application in this field,
the respondents were asked to assess the importance of the enablers and actions to
integrate project management in the environmental projects.

From the results, one can conclude that projects need more dedicated support of
LGs government. Interviews showed that this is related to political influence, changes
in political orientation, and key decision-makers.

Moreover, to improve project management in this field, LGs need to develop
strategic documents in the environmental protection area and improved communica-
tion with the institutions at the national level (Fig. 6.5). The interview showed that
LGs need strategic documents (sectors strategies and local action plans) to initiate,
argument and prioritize projects.

6.4 Conclusion

The primary purpose of this paper was to identify the factors that are contributing to
or limiting project management application in the field of environment protection at
the national and local levels and based on these factors to define vital enablers and
critical actions to integrate project management in environmental projects. The paper
presents the results of the research conducted in local governments of the Republic
of Serbia, as key institutions accountable for these projects in the local communities.

The paper defines and describes the current state of project management in this
field. Results showed that the alignment with strategic documents, goals and plans
at the local and national levels, in most of the cases are not part of standard everyday
practice. Project plan in terms of schedule, budget and resources is mostly present,
as well as reporting because budgetary expenditures must be justified in line with
local and national legislative and donor procedures.
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The keyfindings are that collaborationwith relevant local and national institutions,
dedicated support from LGs’ government and the presence of the adequate strategic
documents at the local level are themain enablers for projectmanagement application
in environment protection.

These steps should build capacities of LGs in the area of environmental project
management.

This research is relevant because it addresses the subject of vital contextual
enablers and boundaries for project management in the field of environment protec-
tion which lately has a significant impact on social and economic growth and
sustainable development in the much broader context.
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Chapter 7
Integrative Intelligence: A Great Deal
for Sustainable Rural Development

Jesus Martinez Almela, Jorge Flores, and Jorge J. Peart Mijangos

Abstract Possibilities of human development in rural represent a complex research
topic that shouldn’t be broken; neither theoretical-explicative perspective nor prag-
matic one. Today more than ever, interconnectedness and depth of human problems
forces even serious and empowered entities to venture new approaches; radical ones
that, until recently, would have seemed almost extravagant addressing questions
like “How could sustainable development… have any chance of even starting and
of consolidating in the long term, unless it was based on ‘sustainable thinking’, a
‘sustainable ethic’ and ‘sustainable cultures”. According to this mentality, only by
asking the right questions canwe identify appropriate solutions, if there is one, before
it is too late. According to long-range or long-term vision, the future is not written in
the nature of things, but takes shape through the sum of human acts. In view of the
current hegemony of the short term, and which submits to the tyranny of the urgent
at the expense of what is important—as usually happens in the world of finance, the
media and politics we can only have foundations reasonable for hope if we begin to
rehabilitate the idea of “duration”, the concept of long-term project in another word
“sustainability”.

Keywords Competences · Extensionism · Project management · Smart rural ·
Sustainability

J. Martinez Almela (B) · J. Flores · J. J. Peart Mijangos
Bioagroprojects Biotech PPM, C/Bisbal s/n, P.O. Box nbr. 285.12540, Villareal, CS, Spain
e-mail: jma@bioagroprojects.com

J. Flores
e-mail: erato739@gmail.com

J. J. Peart Mijangos
e-mail: jorge.peart@ipmamexico.com

J. Martinez Almela
IPMA Mexico, C/Carlos Pereyra 6-97, 08200 Iztacalco, Ciudad de Mexico, Mexico

© Springer Nature Switzerland AG 2021
R. Cuevas et al. (eds.), Research on Project, Programme and Portfolio Management,
Lecture Notes in Management and Industrial Engineering,
https://doi.org/10.1007/978-3-030-60139-3_7

93

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-60139-3_7&domain=pdf
mailto:jma@bioagroprojects.com
mailto:erato739@gmail.com
mailto:jorge.peart@ipmamexico.com
https://doi.org/10.1007/978-3-030-60139-3_7


94 J. Martinez Almela et al.

7.1 Introduction

Smart Rural (SR) bets fundamentally on the competences to understand in a prospec-
tive way the key interrelations of the rural universe in the world, and from there to
be able to act before its inherent complexity, with its problems and its opportunities
both major. Probably no scope is as encompassing and decisive as this and on which
it depends, mainly, from the food of humanity to the preservation of the Biosphere.
For this SIG, SR implies above all an integrating intelligence in rural programmes ant
their projects, and that necessarily will have to learn to take a position in a universe
that encompasses between its thousand and one dimensions (only referring to its
immense spectrum of real determinations: from policies and agrarian laws, up to
climatic and atmospheric regimes; from culture, territoriality and peasant identities,
to the debacle of a progressive loss of the potential of agricultural soils throughout the
planet; from agroecosystems in the tradition-modernity transition, to the potentials
and contradictions inherent in cutting-edge technologies—ICTs, GMOs, satellite
monitoring, alternative energies, etc.; in short, from markets, competitiveness and
total globalization, to social justice, development, quality of life and human dignity.
To begin to recognize them, all of them, imbricated in rurality in the world, is part of
Smart Rural effort: to understand integrally, to articulate potentials; project to trans-
form and also to preserve, because today as never before, understand the connections
that exist between things and relate ideas in away that acquire coherence andmeaning
become vital answers.

The Mexican historical experience—with its undeniable mistakes, achievements
and discoveries [2] makes the former considerations inescapable, complexity and
interconnections that must be recognized and taken advantage of. With its immense
ethnical and cultural variability, along with its exceptional geographic and ecological
diversity, the techno-economic potentials of rural production in Mexico are still
magnitudes we are just starting to glimpse and measure in all projected initiatives for
a real and desirable change and transformation [2]. In other words, only under the
condition that we can understand the subtle but decisive interrelationship between
forces, factors and trends apparently dissimilar and independent, then can and should
actions projected upon “the rural” be an opportunity to strengthen processes as urgent
as equally co-determined. Such would be the case for interrelated achievements such
as fair trade, the creation of hope for populations in rural environments, inclusion,
gender equality [concomitant to] handling the farming and forest environment and
food production [7].

Today we must be capable of understanding and projecting the rural universe as
a real source of global solutions, in our present and imminent future. These solu-
tions include a universe of potentialities from where we can restore peace and social
well-being, food security and health for everyone, participation, equity and soli-
darity and political-economic justice. Furthermore, it is a privileged universe from
which we can fight poverty and co-relationally the devastation of ecosystems at a
planetary scale. Legitimate but ambitious aspiration of Smart Rural initiative from
SIG-Special Interest Group Mexico from which we can evaluate and globally share
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national experiences waiting to be capitalized upon; i.e. identifying and system-
atizing better practices at a global level on projects focused towards sustainable
development; facilitating the exchange of experiences in regard to smartmanagement
models for rural development. A horizon and perspective from we can contemplate
contributing to the construction of a global interest, exchange and support network, so
that the PM-project management profession by competences may achieve a greater
and better world positioning in this priority problematic for the future of humanity.
Smart PM focus as alternative initiative capable of reconciling, in their design and
proposals. The search for developing models for innovation and territorial compet-
itiveness management based on local strategic programmes and projects, through
utilization—among other tools—of information and communication technologies
so as to facilitate the exchange and management of knowledge, globally and in real
time.

7.2 Rural Mexico: Gross Lines Towards Project
Management Insight

From any right “diagnosis” it is evident that “rural Mexico’s” stand out by them-
selves as a specific territory with a significant population that posted challenges
and opportunities, clearly differentiated from the all-urban contexts, their own prob-
lems, logic and dimensions. It recalls the fact that rural areas comprise close to 90%
of Mexican territory but, further on, its significant heterogeneity from territorial
perspective; specific questioning of what is the actual value that states, regions and
Mexico as a whole accrue from its vast universe which means that, from Smart Rural
projects vision, should not necessarily pursue the same agro productive objectives,
and use the same tools in every state or region. Social sphere, for example, involves
poverty alleviation, education and health policies (therefore how they have acquired
an increasingly relevant role in rural policies). The true and liable diversification
of the rural economy will require align projects to perform accordingly. Several of
the opportunities and challenges of the rural territories implicate the involvement of
different stakeholders that might not have had an original or essential rural perspec-
tive, where strong competent leadership is important for the coordination of efforts
of multiple agencies.

Ambitious horizon, effectively, this assumes that we are capable of understanding
and projecting the rural universe as a real source of global solutions, for our present
and for our imminent future. These solutions include a universe of potentialities
from where we can restore peace and social well-being, food security and health for
everyone, participation, equity and solidarity, and political-economic justice. Yes,
it is a privileged universe from which we can fight poverty and co-relationally the
devastation of ecosystems at a planetary scale.
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The property regime of 85% of the forest land is communal land (ejidos), and
this particular characteristic makes rational control difficult since there is no clear
responsibility for the good or bad use of these assets.

Mexico consumes about 80 km3 of water annually, near 17% of the natural avail-
ability (68% from superficial and 32% underground). The most predominant use is
agriculture, 83%; public use 12% and industrial 5%. Probably the average efficiency
of the use of irrigated water is 46%. For the Center, North and Northwest regions,
the level of use is 47% of the natural availability, level of “high pressure”. Irrigated
water lands have increased from 750 thousand hectares, in 1926, to 9million hectares
around 2007 [1].

Production of basic grains has remained stalled due to a reduction in the harvested
area affected by adverse climate, a decline in the producer prices, increasing costs
of supplies and inefficient scale of production.

Today, the limits of agriculture are set by the fact that of the 198 million hectares
of Mexico, only 11% are arable territory and most of it is already with that use.
Unfortunately only large producers, in general, have scale and access to financing and
technology, which are the major drivers of productivity increases and improvements
[8].

There are many rural Mexico’s. Generalizing into “rural” therefore might be an
interpretative mistake, since “the great challenges of certain rural regions might
completely blur relevant opportunities for other rural regions”. Following OECD
strategic characterization we can here identify at least about these different types of
Rural Mexico:

7.2.1 The Rural Poor

Dispersed, more or less inaccessible; low levels of public services, almost isolated
from markets and thus characterized by low productivity, subsistence agriculture.
This segment still now has not been able to obtain economic value of the natural
richness. These rural areas propitiate land use changes and expanded the agrarian
frontier at the costs of forests, mainly during the past four decades, without signif-
icantly improving the poverty condition of its inhabitants. The dispersed character
of these localities is one of the major obstacles to overcome in order to open them
a variety of opportunities that they don’t have at reach. Improve accessibility is a
determinant of diversification of income and higher salaries, thus the rural roads
and communication network are essential. Continuing with the approach of creating
critical mass of infrastructure and services is crucial. As well as continue covering
the deficit in basic public services: living in a “solid floor” house, with electricity and
access to potable water and sanitary services really marks a difference in the basic
conditions of the rural population. Bringing key stakeholders to this effort is a major
future challenge.
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7.2.2 Rural of Intensive Agriculture

In contrast to the previous one, has had significant productivity gains because its
orientation towards and competitive in export markets but depends highly on irri-
gation; mainly contributes to the depletion of water reserves, however that land
represents only 29% of agricultural land, where 55% of national agricultural output
is produced and the origin of 77% of agricultural exports.

7.2.3 The Rural Diversified

It has adopted the “economic vocation” of the region (see ‘New Rurality’ below),
as well as the nearby cities and become location for industrial parks and/or services
taking advantage of lower costs. Thus opportunities for economic development are
thus more and more linked to non-farm activities, because agriculture itself has had
an important transition in the past 15 years. There, large natural resources potential
could generate substantial economic value if exploited in a sustainableway and taking
advantage through better-organized forestry and fishing-aquiculture activities. As
well as, there is a tourism potential, rich in natural, landscape and cultural amenities,
close to centers of massive attraction where communications and training can bring
an alternative source of income to local inhabitants.

7.2.4 The Rural Peri-Urban

Its life and dynamic is closely integrated to urban areas, with two extremes: the
“poverty belts” generated by migration from rural areas that require extending
poverty alleviation policies to urban contexts. On the other, there are areas that
have also become home for accommodated people seeking a calm refuge to live out
of the big cities, leading to increasing commuting flows to and from urban areas, and
a growing demand for services.

Matter the fact, particularly Mexico, paradoxically contrasts with available
resources and basic life quality level in rurality. Mexico occupies one of the first
places among mega-diverse countries of the world (fourth place). It possesses an
enormous multiculturality in its rural population and a substantial part of such an
ecological wealth is in the hands of indigenous groups. InMexico, for example, rural
producers possess 80% of forests and jungles and 74% of biodiversity, according to
CONABIO and also CDI. Likewise, social rural property (common land and commu-
nities) is responsible for almost half the total agrarian production. Out of the more
than 31.500 agrarian centers in the country, 15.584 are located in forest and jungle
zones, with a surface close to 63 million hectares (Mexico is today a world leader
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in forest surface certified in community forest handling). Nevertheless policy, incen-
tives and institutions have not yet been aligned with conservation and sustainable
economic benefit from these resources. The growth of the agricultural boundaries,
illegal fallings forest fires and water depletion are the key challenges for sustain-
ability in rural areas. Rural areas with potential development of rural tourism and
renewable energy as complementary activities will help looking for sustainability
and integration as well.

Mexican “Rural” universe comprises more than 85% of its territory when “rural
territories” means the basic unit of assessment addressing further interventions with
a comprehensive understanding about demography and social dynamics recognizing
the heterogeneity within rural areas. Since 2000 rural population has been declining
due to migration of youth people with a high economic and socio-cultural impact in
more than 24 million people living in these areas.

Land property regime since the Agrarian Reform following the Mexican Revo-
lution (1910–1917), tied many people and their descendants to atomized plots of
land an indirect cause of the attachment of population to live in isolated rural areas.
Matter of fact, Mexican approaches to rural policy and intervention in general during
most part of the twentieth century have based on three main pillars: the agrarian
reform and the communal property of land, the prevalence of an agricultural focus,
and the vision that rural economy was in a pre-market condition.

Accordance with Farming, Fishing and FoodDevelopment Sector Program 2013–
2018 (PSDAPyA, Spanish acronym), in the “Challenges and Opportunities” section,
greatly emphasizes the topic of smallholdings and their low production scale in
terms of “Close to 80% of those who produce within the countryside have plots of
land smaller than five hectares, which implies they don’t have a production scale
and that they present organization problems that greatly limit their productivity and
competitiveness […] the lack of scale economies generate high production costs
(seeds, agricultural chemicals, machinery and equipment, fuel, among other inputs),
in addition to generally not being destined to produce high value products and at
production volumes that are small for the size of the production units”. Even though
some 2.7million producers inMexico do have an interest in introducing their produc-
tion into the markets (whether local, national or in some cases even, international).
Themost worrisome part of this second group of farmers is that they still have impor-
tant limitations or restrictions for an adequate commercial participation, due mainly
to:

1. Low production capabilities: whether due to lack of technology or lack of knowl-
edge. This is also because of the severe ecosystem deterioration of their main
production resource: the land;

2. Because in many cases they have shown a limited capacity or willingness to
organize themselves, meaning, to agree effectively and lastingly; to organize to
buy together, produce more and better and therefore sell their products at higher
prices.

3. Because they have little access to a very important factor: training, which is
always necessary to cover their learning needs. They also have little access to
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technical assistance to help them identify and solve technical, management, sale
or commercialization problems (among the most important ones). Many tech-
nicians work solely on “getting support”, instead of working on their true role:
training and educating, helping solve problems, technical and productive, labour
organization, sale or commercialization ones, etc.

In this case, the population is isolated from markets and public services and
structurally attached to subsistence agriculture, in one word, poor. Currently there
are approximately 5-five million rural production units (UPRs Spanish acronym)
located in primary production (98% of the total), nevertheless these entities occupy
links in the production chain (basically primary production), where predominantly
they only retain 10% of the produced wealth in the array of production chains-value
networks. In other words, producers buy alone, produce alone and sell alone; they
buy expensively, produce expensively and sell cheaply as well as though there are
innumerable resources and production potentials in public land and communities,
that is to say, a vast amount and diversity of natural resources in social property,
generally they are not a source of wealth through use and sustainable handling: they
constitute rich public land with poor shareholders. They are an atomized scenario
in smallholdings, without economic association and without scales to access the
market and despite there is available technology, it isn’t appropriate and sufficiently
accessible to producers and technical assistance is not enough.

It is clear today that this situation is the root of the structural imbalances in rural
economy—with national structural dimensions. FromMexican experience at least, to
be intelligent face to sustainable rural programmes and their projects suppose no one
would question that a harmonic and efficient development there is a consubstantial for
our societiesmanaging to overcome the regional imbalances that threaten governance
and social peace, political, economic and institutional stability. So, with “structural
imbalances” in Mexican rural economy means:

1. It generated the lack of profitability in the immense majority of rural production
units (UPRs) and their decapitalization;

2. It fosters a high commercial brokering in raw materials, inputs and products;
3. It feedbacks and exacerbates the negative aspects of smallholdings;
4. It generates and perpetuates rural population migration processes;
5. It encourages a lack of generational replacement and ageing and feminization of

the rural population;
6. It implies high investment and credit risks, because of the inherent and contextual

risks in primary production;
7. Stresses regional backwardness;
8. It limits value addition, the presence of other economic sectors and the

development of the territory’s internal market.

These are substantial causes that strengthen and power each other for the
conditions of regional backwardness and rural poverty.

This reality underlines the fact that even though rural areas in Mexico confront
similar issues that other countries face, namely, lower productivity and income, out
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migration, deficient public service delivery, etc., the issue of rural development is a
major priority and challenge for Mexico. Tackling effectively the problem through
appropriate policies is a matter not only of economic transcendence but mainly of
equity, having substantial implications in terms of social cohesion.

7.2.5 Rurality, Intermediate and Urban

Rural and rurality meaning is based on territories with low population and no urban
settlement. Intermediate spaces are not classified as such sometimes referred as
“Villages”, depending on the population living in communities into the rurality, and
highest human settlement means a context predominantly defined as urban.

Anyhow the importance now bestowed to organization and educative challenges
for the rural population; so, main strategic lines of action must be according as
National Development Plan-PND 2013–2018:

1. Promoting in rural environment inhabitants production capabilities with
entrepreneurial vision, exploring alternatives so they may incorporate into the
economymore productively, from the standpoint of better production and creative
capabilities for young, female and small producers.

2. Advancing commercial politics focused on farming businesses and planning for
the supply demand balance; based on timely supply and at competitive prices,
key points for getting food security for the country.

3. Emphasis on sustainable production projects, on development of technical,
production and commercial capabilities, such as integration of local production
and commercialization and investment circuits.

Approach places somuch interest in the country-city relationship, needing even to
“blur” this very sharp distinction. One only needs to think of how rural and urban job
markets have had an ever-increasing integration, or even, the fact that country house-
holds obtain important extra-agricultural income in cities and rural populations as an
also growing trend. Following the example of “New Rurality” school inMexico, SR-
Smart Rural recognizes the reassessment of rural spaces as a strategic continuumwith
the urban: “…that the rural is a scattered population focused on the farming sector,
then going towards the reconstruction of the work and political objective by defining
the rural environment as the territory constructed through multiculturalism, integra-
tion, diversity and economy can establishes a new functional rural-urban integration
relationships. This redefinition of rurality implies a new concept of planning… and it
supports it in the need to build a true rural citizenry. As well as, New Rurality “opens
fertile ground for the incorporation of concrete strategies for implementing institu-
tional reforms more consistent with the social, economic and political changes and
energies which have conditioned the possibility of an effective development. [10]

The above also allows us to highlight the importance of local areas in which
systemic economies are generated for a more or less diversified array of business. In
general they achieve an expansion of activities located in the environment through
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linkages between business that can also encompass anything from support systems
for primary production of intermediate supplies, up to benefit, transformation and
final products [3].

These business, as enterprises, involve key local economic meanings, promoting
development with a territorial focus in this sense: they constitute economic functions;
they are carried out through economic agents; they are performed by businesses. As
well as, they imply profitable economic scales and value addition processes, since
they constitute a basis for the internal market [9].

The division rural-urban is deep, significant in terms of standards of living, among
others. In Mexico 26 of its population is gathered in 3 metropolitan cities, and 23%
of its population lives in localities of less than 2,500 inhabitants. In the rural milieu,
GDP per capita is less than half in rural areas than in urban areas, and extreme
poverty is mainly a rural phenomenon (60.6 per cent of the population in extreme
poverty lived in rural areas). Even if Mexico can be among the highest 10 economies
in the world in terms of GDP (77% produced in urban areas) it score low in most
average indicators, from GDP per capita to educational performance and human
development tests. According to the CONEVAL (National Council for Social Devel-
opment Policy Assessment) within the framework of Public Policy on Poverty and
based on indicators generated by INEGI (Population and Housing Count), out of
the more than 24 million of rural inhabitants more than 21 are considered to live
under poverty conditions, “in food, in capabilities and in property”, in adherence
to its own characterization. (This can be consulted in the electronic webpage for
the Council’s document “Construyendo un sistema de planeación y evaluación de
la política pública” [Constructing a Planning and Assessment System for Public
Policy].

Between 2000 and 2005, however, several factors, still for surveying and under-
standing, have contributed to closing the gap between urban and rural income, with
a significant reduction in extreme poverty levels, about 32% approx. The evolution
from agricultural to other non-agricultural activities in rural context today represents
more than 50% of income even in dispersed rural areas.

In fact the availability of non-agricultural activities will contribute to the improve-
ment of quality of live and more equal society in rural areas, but still more qualified
and formal jobs are needed looking to create hope kipping rural population on-site.
Rather, wemust consider toowhat happenswith this supposed reduction, at least ever
since the nineties not just in Mexico but symptomatically in other Latin American
countries, is the reduction in percentage of total poverty in the rural sector is not due
in general terms to a successful reduction of the incidence of rural poverty but rather
to rural-urban migration.
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7.3 The Rural Universe from Project Management: The
Source of Solutions for Our Global Future

From the Mexican experience at least, today we can better understand that avail-
ability and supply of natural resources and their production potential in the rural
environment is not only an economic and subsistence criteria. Likewise, it decides
patterns of appropriation, permanence and territory identity for human groups—
their very condition of possibility. Thus, this is about no less than civil construction
(and reconstruction) historical processes, as warned by some experts in the Mexican
and Latin American experience in general. A real new rurality will be because influ-
ences the capacity to fulfil important functions linked towards conservation of natural
resources and construction of social capital including the social and political function
of communities.

Accord to SR we believe that nothing would be more misleading in realistic rural
development—in our present world– than presenting “recipes”, common place or
supposed procedures and pre-established prescriptions. For instance, development
experiences and learning about the Mexican agricultural sector. From actions with
key actors—such as rural extensionism and country organization leaders—one can
identify and strategically encourage projects that relate country potential and needs
with technological innovation incorporated within the projects. IPMA México has
confirmed the exceptional potential of said human capital through training and certi-
fication, to the present date, of almost 1700 rural extensionism. This is through the
process of promoting the professionalization of ProjectManagement under its global
standard ICB, but implied in regional development actions. Thus it has been possible,
to a large extent, to line up conditions, actors and key scenarios. That is, this relates
viable integrating projects, guided by agricultural specialists certified in the IPMA
international standard. It considers compatible commercial, technological innova-
tions and financial options, and from this considers to the possibilities for inducing
transformation and improvement in the objective life conditions of general country
and rural populations.

7.3.1 About “Extensionism”

Themain value and sense of scientific knowledge as agronomical research and educa-
tion lie in its availability for all producers in agro. So, as “universal asset”, these kinds
of knowledge demand to be “extended” (to enlarge, to spread out) to ultimate needs
in agriculture; a bridge to improvements in productivity and quality of rural life
by means of extension of the agronomic science born in academy and laborato-
ries (about soils, seeds, technologies, fertilization, resources, biology of plants and
animals, etc.). Just that was the founder philosophy to create in Mexico in 1933 the
“Departamento de Fomento Agrícola” (Farming Promotion Agency); later Exten-
sion Farming Agency (or Departament), around 1950. From since, “extensionismo”



7 Integrative Intelligence: A Great Deal … 103

(in Spanish), meaning “extensionism” (in English) as founder principle, as thinking
school of development, and as real national endeavor has lived a history of contin-
gence and complexity. A great potential still life, no doubt, despite of critical episode
andmarasmus neo-liberal, with contraction ofMexicanGovern and their responsibil-
ities and intervention at all stages of commodity distribution channels, price supports,
barriers to imports and subsidies in inputs such as credit, irrigation, energy, fertil-
izers and, of course, technical assistance and transference. The word “agricultural
extension” it has different meanings depending of the context, region and nation as
well., a.e. in the United States Agricultural Extensionism is a common tool managing
grants and help through annual programmes like Farm Bill (cooperative extension
service).

Indeed, some of the main essential instruments for this vision and strategy
will encompass everything from capital, credit and financial services, to supports
for infrastructure and technification, said technological solutions, among others.
However, it is impossible to conceive any project worthy of this name without taking
into account factors—mostly decisive—such as solutions and innovations in the
competence development of each implicated sector (through learning and knowl-
edge in accordance to each enterprise and business). That is without mentioning
the organizational, contextual, planning and communication competences that every
duly projected change demands. In consequence, is a basic and smart premise that
producers are capable of identifying central problems they must focus on to improve
their context and motivate solutions that allow for the generation of development.
In consequence, one must assume that the systematic and participatory exercise of
examining, criticizing and rectifying their own knowledge of their production envi-
ronments and realities is a basic need for reaching information with strategic value
for their organization.

This information is ordered and put into a hierarchy so as to identify and encourage
their projects. That is, those that because of their characteristics and potential demand
and also cause a strengthening of production organizations. They also generate the
conditions for the most pertinent and appropriate local development in each of the
regions they are inserted into. Remarkable learning here: neither the techniques nor
the tools, nor even the methodologies (all the media), may, by themselves, bestow
competences upon the individuals. These last ones are the learned capacities for
subjects—with their know-how, skills, dispositions and attitudes—the ones that will
give their due value and potential to the instrumental media. Therefore, education
was there an end unto itself, that is, education that builds significant learning. It made
people more competent; with competences that they could understand, develop and,
above all, apply to our efforts and endeavors for transformation and improvements.

According to this logic and mood, training-certification programmes have been
encouraged for leaders and professionals as well. This is in regard to social and
production transformation within the local environment, so as to contribute to
expanding competences for strategic analysis of their regional reality and local
context and to their insertion in economic national and international dynamics.
From here we see how important it is to strengthen the role they must play when
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designing strategies for transforming their reality, as a direct incidence in the signifi-
cant improvement of quality of life in rural communities. This is how we emphasize
the importance of their competences in organizational processes, in technological
developments implicated in each viable market perspective and, in general, in the
direction and management of development projects with a focus on territory, since
strategic concept of territoriality implies a whole web of ideas and notions that are
very important in the study and project of sustainable development. These notions,
today, must come from areas as profound as ecology and biology, economy, anthro-
pology or political geography, among others. We could consider, for example, the
implication of sustainability in human development; with a focus on territory, this
could also be considered within the behavioural and symbolic spheres as well as the
historical and cultural ones that humanize the complexity of territories, with their all
technological innovations, natural resources and economic production potentials.

Rather than a mere neutral and naïve instrumentalism, SR has assumed an immi-
nent need: to configure and encourage new profiles in rural development project
managers. This is without underestimating the great potential entailed by ethical and
strategically instrumented technology, on the contrary.We refer to functional profiles
based on a holistic and human conception of PM. It should be capable of integrating,
in organic standards, capacities (strictly competences) as vital for all human needs
as are, among others: Design, Planning and Project Control and its Stakeholders.
Actually, they are but mutually and organically enhanced through other essential
capacities: in Strategy, in Power and Interest or in Culture and Values. Or rather, they
are thus through the capabilities of Negotiation, Self-reflection, Ingenuity and an
Attitude, of course, towards Ethics, in Appreciation of values and Personal Integrity
[5]. With the evolution of its competence regulations, IPMA attributes its originality
to an organic integration—the whole is more than the sum of its parts—of perfor-
mance standards for a newgeneration. They are available today for their realization or
better yet “performance” (in the sense of creative interpretation) before each project
as a microcosm of possibilities and challenges.

Encoding the different facets of the competition in the PM is not only a condition
to advance in the professionalization of the discipline; also, it is the way to scale up
its position within the most pressing scenarios in the major contemporary problems:
food, health, environment, education, human well-being. And precisely all these
areas of priority interest, and many more, include the rural universe. It is important
to advance in the systematization and codification of the competences that could be
the most decisive in comparison with the practices, scenarios and human dynamics
of rurality. This is a determining issue and one that hopes to be duly grounded and
exploited in presumed Smart Projects in rural development. We must consider that
peasant organizations and producers of the sector really constitute “special” entities.
As cells of a territorial fabric, due to their characteristics, needs and potentials—
from poverty and lag in many cases, rooting or migration, to cultural determinations,
tradition, values and identity—they often constitute challenges that are only partially
understood and, objectively, distinguishes them and departs from the functional logic
that can characterize the industrial or service sectors of urban environments and
their governance contexts, their organizational structures and therefore the degree
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of formalization that is possible in their standards, laws and regulations with who
manage to normalize their varied operations and practices.

The interest in understanding and enhancing the capacities of individuals in the
vital interaction with their environment is focal for the area of Competences in
Perspective that is, trying to confront the environments that dimension those nebulas
of reasons and motives that underlie individually, collectively and socially when
undertaking and paying for projects. We know that especially the Programmes come
into existence to achieve strategic objectives, and precisely, are rural development
and entrepreneurship initiatives that should be understood and promoted from this
spectrum of scope of action not only to allow the implementation of changes and
obtaining of benefits, but in the substantive terms of what, why and for what of
the interventions projected within a set of scenarios that involve the corresponding
populations, in the particular phenomenon of their productive and techno-economic
practices in general, their social and demographic dynamics, political-ideological
adhesions, mixture of values and beliefs that are often rationally inscrutable, etc.

We insist that especially in this area—those of human development in the rural
world—PM inevitably transcends performance parameters and technical, organi-
zational and administrative functions typical of temporary and limited initiatives,
reaching to imply or induce changes in life and actions of real communities; by
influencing decisions such as investing multiple resources, or financial responsibili-
ties and market risks that carry the expectations of a viable peasant entrepreneurship,
for example, inseparable also from political commitments and from the “games of
power”,which is never dissociable from the spheres of ethics and social responsibility
in the face of the change and transformation to be sought over the living conditions
of the people involved, this in the direct realization of your projects. Change and
transformation are needed through projects and their programmes but the disrup-
tion created by individuals around project and programme management need new
competences, new attributes such multicultural, skill and abilities applying lessons
learned from the recent past.

7.4 Project Management Facing Mexican Rural Context:
Some Opportunities

From PM rationality, and very important into Mexican rural context, one might
considerer that, due to its maturity, amplitude and realism in a kind of pro positive
capacity, a decisive moment in the face of rural problems inMexico is represented by
the “Seminario Internacional sobre Desarrollo Rural y el Sector Agroalimentario”
[International Seminar on Rural Development and the Agrofood Sector]; with plan-
tations fully in force since 2006, the year in which it was carried out. It is worth
mentioning the following priority action proposals:
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• The deepening of decentralization and federalization actions, to provide local
initiatives with greater instruments of promotion and support for the development
of the field.

• The creation of planning instances with the joint participation of government and
citizens.

• In the process of decentralization, it is important to develop administrative
systems and technical capacity in the formulation of projects for local government
and to increase democratic construction to avoid local “caudillismos” (Spanish
word meaning “warlordism” a kind of autocratic leadership) replacing central
verticality.

• The functioning of the Councils of Sustainable Rural Development, to promote
spaces for social participation and construction of a new rural citizenship.

• The Law of Sustainable Rural Development has opened spaces for social capital
as the element that seizes the strategies of collective action with decision-making
power and territorial approach.

• The Committees “Product System” are conceived within a new institutional
framework, around the orientation and allocation of investments to improve the
competitiveness of agro-food chains, with the participation and representation of
their main individuals so that they assume responsibility in the integration and
cooperation with reliability, competitiveness and equity.

7.4.1 The Project Manager as Agent or “Extensionism”
for Sustainable Rural Development

In this sector the profession or discipline of the project management, strictu sensu,
has a still scarce or incipient presence. Not to mention the degree of clarity about
the essential competencies for this special field of action. It is urgent to correct this
limited presence of the discipline, still underutilized: more innovative and innovative
projects, designed and executed simultaneously through programmes and portfolios;
thus, in the interest to promote the role of Project Managers, in harmony with the
best meaning of the specialized services to the rural world, as agent of development
in the sector. Within specialized services within rural areas in Mexico, important
deficiencies have been identified, deficiencies that have not been resolved between
instances, forces and decisive factors (in synergy) for the sector. Such is the case of the
disengagement that they exhibit, nothing less, potentials such as those of research and
academia with the final producers and their real problems; this objective situation,
that of not being able to reach them, and that, in varying degrees and for various
reasons, limits the level of coverage and “impact” in technology transfer. There are
analyzes that can tell us much more about the true background and meaning of the
phenomenon of untying and of so many underutilized potentials; especially in view
of the urgency of dimensioning feasible solutions to “root” problems, such as those
of food, poverty, natural resources or the promotion of profitable economic units.
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Today we know that, when considering some of the most important limitations
of professional or specialized support to rural producers and their real needs, in
general there is clarity and consensus among various critical approaches in this
regard. Thinking about PM competences (overall Perspective and Persons), and
according to authoritative recommendations, the role and function of various devel-
opment agents involved in rural projects can be characterized from aspects and inertia
in their professionalization such as

• Deficient systematization between theory and practice
• Disperse thematic subjects
• Little connection to community and productive problems
• Low execution capabilities, in general
• High value of material support and reduced value for intellectual type (effective

learning)
• Labour orientation towards the government supply, ergo with little capacity to

undertake
• Reduced training in diagnosis and planning
• Little training in agricultural businesses
• A lot of study on poverty but “we do not teach to generate wealth”
• Poor social participation and reduced leadership
• Priority to the management of government funds and some productive assets,

although lacking frameworks for empowerment or induction
• Delivery of support to “beneficiaries”, but without accompaniments and moni-

toring of impacts
• Lack of training and education programmes for producers, focused on real

business opportunities
• Little or no ability to “know-how to do developing the capabilities of people”

Nevertheless, from Practice concerns, the former, must be too assessed from an
evolutionary perspective—its potentials—since new individual competence devel-
opment and assessment through organizational competence building a different
approachmanagingproject portfolio and its level ofmaturity thatwill help individuals
and organizations making things happen.

This characterization today is predominant in this, however, key vector of the
Mexican rural area, and represented by diverse specialized agents of development;
notwithstanding these functions (assistance, training and management in projects
of producers) from could and should be controlled “the application of resources
and execution of work plans, accompany the development of projects [rationalize]
the use and management of natural resources, improve marketing and revenue, and
increase productivity”. The role of the adviser, extension agent (“extensionism”) or
in general of the development agent in the end is more important than any mate-
rial support by themselves—says the quoted specialist—and above all, to think that:
“the only investment that really transforms people”, since it transcends even the only
productive aspect. Due to the delicate nature of the role of this type of specialists
or professionals in sectoral projects for development, and therefore their training
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needs, they should be subject to more and more sophisticated methods of evalua-
tion and certification, note other authoritative voices of the sector: “From standards
defined with specialists and institutions of higher education and research. Generic
and specialized standards for the different productive activities of the rural environ-
ment [and its] different regions” Its professionalization will necessarily imply to base
and normalize competences, from regions and crops, to productive practices, orga-
nizational and learning processes, especially among small and medium producers,
just to mention some priority areas of competence. Since this reality and challenge,
Project Management based on competences is able to engage its main potentials.

The need to learnwill be always proportionate to the size of their goals. That iswhy
experts insist that every organization interested in integrating project-based culture
needs to define its goals in order to develop the related organizational competences
andmanage the individual competences of its people, and thus foster the development
of their competences as a whole, and to do so, it needs new competences by domain
and role level to be achieved; according to the needs of the given business and the
competitive environment in which it operates

Because, today, rural human development by means of new alternatives geared
towards local-territorial action, “…must be sustained by the conviction of its actors,
given that it becomes necessary to strengthen the level of knowledge and awareness,
in regard to development planning [just where] we require a nucleus of technical
actors who can drive, guide and facilitate regional action together with a political
and strategic sense [4].

So, thinking about Mexican rural great challenges as DP opportunities—and its
realistic and lasting endeavors—from the experience and studies by main specialists
there is no substitute for “the capacity of a local society to formulate collective
progress purposes for thematerial, equality, justice and sustainability, and tomobilize
local endogenous resources needed for their obtainment” However they consider
Mexican society, especially phases like the current one, to be in conditions difficult
for the collective conception, construction and operation of a social-territorial project
and it is crucial to overcome this situation.

It would seem the best opportunities are being created by other forms of organiza-
tion and relation between the public and the social, through associations, institutes,
networks and civil society organizations, that ever since the mid-nineties at least
have been stimulating proposals with voluntary participation of public and private
actors and from civil society […] Ifwe intend to count on policies and institutions that
promote territorial economic development inMexico, wemust be open to substantial
changes sustained by diversity [6].

A great deal to rural integrative intelligence from projects and its direction: to
impel endogenous conditions for human development, therefore, the competences
and learning involved in each endeavor. Thus, to acquire the learning needed to
embark in a new company or business will provide the development subject with
its main strength: applicable competences. Even, today the best and most modern
approaches to public development policies confirm that, for example: “In the 21st
century it has been shown that the weight of knowledge in productivity increase is
higher than that of other factors such as land, capital and labour […] Knowledge [is]
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the central axis of every change strategy in rural areas, which implies renewing it
and applying it to achieve effective changes in the living conditions of rural society
[11].

7.5 Devising Tools for Rural Development: SR Against
Naïve (and Danger) Narrow-Instrumentalism

Smart Rural approach agrees that the sustainable rural development is a multifactor
and multidimensional programme, a. e. long-term, long-winded, inherently difficult
and prolonged, and it can only be understood through a trans-generational perspec-
tive: the idea of rural development as a condition of better environments and circum-
stances of life andwork for present generations but without compromising the oppor-
tunities and rights of future generations. Sustainability is not given in terms of “all
or nothing”, but instead, it is expressed as levels or magnitudes: “gradients”: more
sustainable, or less sustainable, in three dimensions indissolubly united and inter-
determined (society, economy and environment), where influencing any of the three
inevitably moves or displaces the other two, for greater or for less sustainability.

The planned initiative of any productive project in agriculture—planning for feasi-
bility before the rules and demands of the markets as they work—establishes their
capacity to generate and retain wealth equitably (which is inseparable from the
responsibility of managing to environmental preservation) as a priority. Ultimate
commitment, considerer projects for development.

In the economic dimension axis, sustainability in the positive sense fosters the
integration of productive chains-value networks based on business plans capable of
channelling work organized with associativity and inclusion criteria as a generator
of wealth as real community’s initiatives. In its negative aspect, i.e. in the absence
of the above, it operates to a greater or lesser degree a position of inequality, of
disproportionality in the distribution of value generated through humanwork, leading
to isolation, exclusion and poverty.

In the ecological dimension, its positive expression corresponds to the territorial
adequacy, which induces the creation of efficient plans for the use, knowledge and
management of all kinds of resources, which in their broader meaning includes
human work, and which are measurable in terms of the different manifestations of
energy. On the negative side, this axis leads to depredation, imbalance, spoliation and
depletion of biodiversity and sources of resources, mainly non-renewable resources.

In the positive social dimension, economic integration encourages the participa-
tion of human groups in their broader and more varied sense, which, consequently,
demands the formation or construction of the collective social subject through compe-
tence development plans, i.e. closing gaps between what you know and what you
should know, from livingwork, conscious work and as themeans—necessarily—that
generate new learnings, goods and services for the peasant and producers organiza-
tions, their families and communities. In its negative side, this dimension favours
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the exclusion, marginalization and contempt of the human being. Indeed, major
challenges for any smart project in rural sustainability.

The competent project manager underlies a deep principle against technocratic
reductionism: the real potential to empower the people, rural producers and commu-
nities as change agents, of its autonomous endeavors. In its most broad but fair sense,
“engineering” implies specialized action efficiency through a reasoned, intelligent
and explanatory knowledge of different levels of reality to change and intervention
(from the molecules in genetic engineering, the markets in financial engineering or
machines or agricultural soils in agronomical engineering). Well, a question like the
following seems pertinent and timely: What efficiency of action should be expected
from “social engineering”, especially the one involved in training and in the manage-
ment of the knowledge and skills needs by producers to develop a given company or
project? This is a question that, at some point in transformation efforts—by means
of development programmes and projects mainly—will have to be examined and
undertaken. Thinking therefore of a “social engineering” of development will involve
acknowledging the inevitable complexity of managing people, but also recognizing
the relationship of doing this with the training of development subjects and prac-
tice communities, i.e. how training (education at and for work), as well as knowl-
edge management, can and should influence the quality of understanding that rural
producers need for their development projects before the markets and environments,
as territorial conditions of possibility.

Therefore, the most intelligent “device” in rural development would lay in any
new machines or technologies? By no means, but social enterprises towards markets
by means of cooperative spirit.

7.6 Conclusions and Outlook

Smart Rural strongly believes that the authentic sophistication of current technolo-
gies does not lie in improving their intrinsic engineering design, but in the acuity,
flexibility and ability (smart) of their human and humanist application: their instru-
mentation where, when and how they are really needed by people and consequently
sustainable as such.

A newknowledge society finds its way into amuchmore integrated and globalized
world, a world which, however, is more perplexed by the fact that the oldest and
greatest evils of society, such as war, hunger, poverty, environmental unsustainability
and social, ethnic and gender inequality, tend to become permanent problems with
which it is necessary to coexist. This implies that today, as never before, it is necessary
to use our imagination, creativity, openness and critical spirit in order to face the core
problems affecting the development and the destiny of humanity.

We believe that matter implies to go beyond the position based on something as
debatable as that common place of the so-called “intelligent” technologies, towards
something as unquestionable (and urgent) as the importance of education in techno-
logical intelligence; something that would not be limited to the mechanical mirage
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of mere designs and functions, but would seek to advance towards the human sense
of technological applications. Technologies, as means and not ends, have never been
or will be intrinsically valuable. Since the real sophistication of a given technology
does not depend on its design, as much as it does in its use, application and effects
over people and environment life. Therefore, to improve the understanding of the
possibilities provided by technologic advance (from agronomic to computer science
or even genetic or financial, engineering among others) to the human problems of
rural areas, will depend on whether we incorporate these advances upon the basis of
projected initiatives where strategy and mission can align with the global commit-
ment of sustainable development. And although the best way to properly apply these
technologies is to incorporate them in a methodical and empowered manner into a
systemic and systematic contexts called Programmes and Projects, the actor respon-
sible for making it possible should in turn follow a functional profile and a practice
philosophy consistent to the times and needs of the current times that we face today:
an explicit conception of a new project manager in human sustainability develop-
ment. The fundamental issue to be defined will be, in the end, the characteristics
and capacities required from these new projects professionals, i.e. their competence
performance… Unfinished, hard—and smart—challenge to IPMA.
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Chapter 8
Navigating Sustainability Challenges
in Africa: The Ogun State Racetrack,
Motor Sports and Autopark Project

Teri Vivienne Okoro

Abstract Integrating sustainability into major or even smaller projects and the busi-
ness operations of organizations is increasingly de rigueur. However, delivering
sustainability in process, product and benefits raises differing challenges dependent
on context, extent of alignment with pre-existing strategic objectives and definition.
Multiple frameworks to review sustainability within projects also exist. This study
utilizes a hybrid framework to review the delivery of sustainability in practice within
the early stages of a motorsports tourism project in Africa and concludes with some
recommendations for project management practice and further research.

Keywords Africa · Social responsibility · Environmental impact · Social impact ·
Project success · Sustainable project management · Tourism

8.1 Introduction

Sustainability gained greater visibility within project management just over a decade
ago and about 5 years later, Silvius and Tharp [23] assessed their relationship as
“…still picking up momentum”. Today, it is acknowledged as a relevant component
in assessing project success as IPMA [11], greater numbers of studies including
dedicated journal issues exist and it is fully embedded into competence frameworks
as APM [3].

Businesses, meanwhile, before and during this period have been delivering new
projects and undertaking ongoing operations to deliver income and profits, that
impact the environment and society to varying extents. Sustainability benefits where
achieved are not always by design or explicitly through sustainability principles as
indicated by Keeys and Huemann [14]. At the macro level, reflecting our collec-
tive responsibility, the 2015 UN Sustainable Development Goals (SDGs) to which
all countries are signed up provide a framework against which development can be
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planned and progress mapped over time; building on the earlier Millennium Devel-
opment Goals (MDGs). Both SDGs and MDGs recognise pre-existing problems in a
wide range of areas impacting people and their environment, also the slow progress
in tackling and eradicating them.

The concept of sustainability (including within project management) has evolved
and today there is greater consistency in global understanding reflected in the three
pillars of sustainability—economic development, social development and environ-
mental protection identified in the 2005 World Summit on Social Development.
However, it is pertinent to be explicit in the use of the term within this paper.

Silvius and Schipper [22] in their literature review and impact analysis identified
multiple meanings associated with sustainability within project management beyond
the three key elements of economic, social and environmental. These include the
time dimension which is also one traditional meaning attributed to the term, stake-
holders—their influence (global or local) and extent of engagement or participation,
also the ethical element as values and transparency, use of resources—as minimizing
waste including of resources in production or through utilizing income not capital
and finally risk reduction as safeguarding is more efficient than ameliorating damage.
This paper recognizes the overarching concern with time, cost and scope impacting
quality, acknowledges the three classic dimensions of sustainability and will addi-
tionally focus on the time dimension, stakeholders and refers also to the ethical
dimension.

The status quo situation in Africa at its most pessimistic has been described by
Kanayo and Patrick [13] as “…the problem of social and natural capital deteri-
oration in Sub-Sahara Africa is quite alarming without sufficient response mech-
anisms”. On a generic level, challenges of embedding sustainability in Africa are
related to elements as extreme poverty, rapid population growth rate, rapid urbaniza-
tion, deforestation, environmental impact of extractive industries, rate of economic
growth, rural development, climatic variability and natural environmental hazard in
[1, 13, 26]. However, in relation to major projects as in Okoro [18] and specific
entrepreneurial ventures as Fairer-Wheels [8] the situation is often more nuanced
and context specific, as noted in van Marrewijk [27] and Silvius and Schipper [22]
understanding is essential.

Majority of sustainability studies in project management have focused on
construction (including extractive industries), IT and sustainable development with
most within economically developed countries as evident in Silvius and Schipper
[22]. There is a need to expand this narrow sector and locational focus. Furthermore,
most learning from projects usually occur post-completion or, at the completion of a
major phase. In-depth project review at the concept and early planning stages provide
insight for external audiences and the project team, benefitting also future stages or
phases of the project.

A key concern in this study is: In the context of challenges, how can the delivery
of sustainability on projects be enhanced?With various sustainability frameworks to
assess performance emerging within project management studies and more generic
business studies, selection of an appropriate one is key for analysis. In the first part
of this study, some frameworks will be reviewed prior to identifying the hybrid
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framework adopted for the analysis within this study. The methodology, case study
context and findings are then discussed. In this context of emergence, learnings for
future practice and studies are included in the final recommendations section.

8.2 Sustainability in Business and Project Management

Business has traditionally focused on returns to shareholders. Thismodel has increas-
ingly been called out since the 1990s by consumers, aswell as academic, governments
and environmental observers. Today, the focus is on the triple bottom line of profits,
people and the environment. Referred to as Triple-P (people, profit and planet) or
TBL in papers, there is a well-established body of work in this area as Elkington [6,
7]. Various terminology as corporate social responsibility (CSR) and sustainability
is used without consistency but always with reference to the three classic elements
as in Arowoshegbe, Emmanuel and Gina [4]. The extent to which sustainability and
CSR are aligned to strategy also varies.

Its adoption also ranges from the mature where it is transparently tracked and
publicly reported, to those with written policies not acted upon or ignored and others
with no policy. In their analysis of factors contributing to traction in its adoption, the
IFC in Sustainability, IFC and Ethos [24] identifies three myths that have hindered
the adoption of sustainability principles in theworld of business. The first is that it had
no place in mainstreamed hard-nosed business and was for soft-hearted visionaries,
the second is that sustainability efforts belonged downstream in the production cycle
and the third which they considered most damaging was that sustainability only
really made sense for rich companies in developed nations and the private sector
in the emerging markets. Great efforts are being made today through a range of
mediums including legislation, case studies and rewarding companies that operate
on sustainable principles. There is still however much work to be done.

Sustainability in project management still has a myriad of definitions and dimen-
sions. Silvius and Schipper [22] helpfully assess these (Table 8.1). Increasingly these
are being assessed and collated into a structured format related to the Economic,
Social, Environmental and other dimensions. These have relevance for impacting
the sustainability dimension within project management.

Sustainability impacts project management throughout its life cycle. There
appears to be limited agreement on the extent to which it impacts various activities.
Half or more of the literature reviewed in Silvius and Schipper [22] agree on stake-
holder engagement, project specification/deliverables, business case/deliverables,
procurement, risk identification and project reporting. Different roles within the
project team also perceive sustainability differently as noted in Silvius and Goed-
knegt [10].While some as French [9] have charted a roadmap of sustainability within
the project and programme management, the link between delivering sustainability
and project management methodology is still not fully defined.

Another dimension requiring consideration is the context of the project. Just as
informed consumers and public reputation can inform the extent of adoption of
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Table 8.1 Dimensions of sustainability in project management literature (Adapted from Silvius
and Schipper [22])

Dimension Element Comment

Economic These also include balancing the social,
economic and environmentalSocial

Environmental

Other Short or long term
Local or Global orientation/drivers
Ethical or values
Transparency and accountability
Stakeholder Participation
Risk reduction
Eliminating waste
Consuming income not capital

sustainability within the project, likewise the project team including its sponsors can
contribute to its adoption, the direction of the project and its success. The presence or
lack of patronage can assist unsustainable projects or derail beneficial ones. Within
a messy or VUCA context, altered responses and adaptability can be anticipated as
noted in APM [2].

It is recognized that challenges exist in implementing sustainability within
projects in emerging countries and Africa, particularly, beyond the previously noted
view among some of its inapplicable to their context. This includes lack of basic
baseline data and ongoing measurement where change occurs. Without this, it is
almost impossible to track progress on sustainability within projects as indicated in
AUC, ECA, AfDB and UNDP [1]. Obtaining and collating data in these instances
often from scratch is both time-consuming and more expensive. Shortage of local
expertise and the need to hire foreign consultants adds further to the cost. Stake-
holder engagement can often be patchy linked to identification and communication
limitations as suggested in Okoro [17, 18]. The context of project delivery in Africa
is a relevant additional risk or challenge to be navigated.

8.3 Framework for Assessing Sustainability in Projects

With sustainability in project management still evolving and varying frameworks in
existence for assessing sustainability in projects, this section reviews a few including
one originating from project management practice from Silvius and Schipper [22],
another from project management with a strengthened business focus from Keeys
and Huemann [14] and two from a purely business perspective from (Sustainability
et al. [24] and PWC [20].

Silvius et al. [22] posit three shifts within sustainable project management
occuring alongside the dimensions of sustainability (Table 8.1) that are presentwithin
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projects—scope shift, paradigm shift and mind shift. These though focussed on the
perspective of the project manager, are equally relevant for the rest of the project
team.

In adopting a benefit and business value perspective, Keeys and Huemann [14]
recognize that “projects are challenged to meet individual organizations business
objectives and value concerns”. They explore a frameworkwithinwhich stakeholders
co-create to shape the sustainability benefits and value of projects particularly rele-
vant for the long term as projects are transient and often have a shorter temporal
focus and concern with more limited outputs and deliverables.

IFC within their Sustainability et al. [24] examination of businesses in emerging
economies havedeveloped aBusinessCase framework for the reviewof sustainability
within projects and operations that examines the extent of alignment between the
two. Utilizing a business case matrix enables a graphic heat map illustrating at a
glance where a viable business case may exist. Their sustainability dimensions vary
somewhat from those identified in Silvius and Schipper [22]. In their comparison of
matrices of businesses in developed and emerging markets they identified that the
latter, “… focus more on short-term cost savings and revenue gains while reputational
issues are more significant in developed countries.” A visual matrix is useful for
conveying information swiftly.

Additionally, various consultancies as PWC [20] have developed decision-making
tools for businesses to evaluate the impact of business options on sustainability
elements to assist informed decision-making. These tools are particularly effective
where full datasets exist. In contexts with limited datasets the accuracy of the tool
is questionable. Nevertheless, the principle of considering sustainability impact of
options and in all decision-making and using appropriate tools is good practice to
be built into processes. Their use post-decision-making can provide the benefit of
learnings for the future.

The hybrid framework adopted for analysing sustainability in this case study
adopts the sustainability dimensions identified by Silvius and Schipper [22], incor-
porates the co-created benefits and value suggested by Keeys and Huemann [14]
but also includes grading of low, medium and high that can easily be converted
into an at a glance heat map for reporting. Other elements as the extent to which the
sustainability mindset is developed and its consideration holistically in approach and
decision-making are useful in determining the sustainability maturity of the project
and team. Granularity is essential for any framework to ensure it is context-relevant.

8.4 Methodology

The fundamental purpose of this study is to examine sustainability and its challenges
in an auto tourism project and also establish ways to enhance sustainability on future
phases and projects. This study adopts a primarily qualitative research technique,
exploring the challenges of sustainability through interviews relating to a singular
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case study. The project type, sector and commercial nature limits the number of
available study projects.

The interview questions covered the project context generally, together with a
more focussed examination of sustainability within the project. Two semi-structured
in-depth interviews occurred enabling the collection of substantial primary data. The
data was transcribed and coded. The dimension of sustainability identified within
the adopted analytical framework informed the coding as economic, and social.

Secondary data desk research of the context was also undertaken, to enhance
understanding and also permit triangulation where possible.

Case studies can contribute to a better understanding of cause and effect rela-
tionships while permitting myriad of factors and their interaction to be reviewed.
Their long recognized standing as an established research method Yin [29] has seen
them favoured also for studying sustainability within project, including those with
construction elements.

8.5 Case Study

8.5.1 Project Context

Considered an emerging economy, Nigeria with a population of 191 million is the
most populous country inAfrica. It accounts also for 47%of all people inWest Africa
and has an extremely high youth population (its national median age is 18.4 years).
Its GDP per capita of 2,412 USD is tenth highest in Africa but low compared to
6,160 USD in South Africa, 16,433 USD in the Seychelles—the highest ranking
African country and 59,532 USD in the USA as recorded by the World Bank [29].
The middle-class population is on the rise.

Nigeria’s economy and foreign earnings have been dominated by oil production
which represents 90% of its foreign income though only 9% of its GDP. Recent drops
in global oil prices have impacted its income adversely, slowed down its economy,
dropped its currency value and contributed to double-digit inflation. Unemployment
is currently 23% Trading Economics [25]. There are growing efforts to diversify
the economy including through tourism and to attract inward investment. Services
account for half of its economy. Government capital expenditure impacts economic
growth positively as highlighted in Jerilov and Musa [12] with election periods
bringing uncertainty and an element of paralysis to enterprise and projects.

Tourism in Nigeria is driven primarily by the domestic industry which in 2017
accounted for 97% of spend and 5% of the GDP as stated in Deloitte [5]. In contrast,
South Africa’s tourism accounts for 9% and in the UK, it is just under 10%, therefore
great potential to expand this sector locally and internationally exists in Nigeria, as
also indicated in the PWC [21] leisure and hospitality outlook report. No formal auto
sports leisure sector currently exists in Nigeria.
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Motoring in the country is primarily for transportation, car ownership—themotor-
ization rate (car ownership per thousand) is not accurately established but low at
between 20 and possibly up to 60. Driving can be dangerous with a high incidence of
mortality on the inter-city roads linked to poor driving skills, poorly maintained vehi-
cles and in some instances bad road conditions requiring cars to use lanes designated
for oncoming vehicles.

The auto industry in Nigeria is dominated by imports though it has a chequered
history of local assembly production since the 1970s. There are no significant
threats from local production in any neighbouring countries. High import tariffs have
restricted imports during the recent recession. Imports have traditional included pre-
used cars from Europe. Local production from the active domestic assembly plants–
clustered in the capital Lagos State, with one plant in Ogun State and another in the
north of the country–is currently low. There is a new NAIDP [15] initiative “towards
growing an automotive sector that serves the domestic market”.

Ogun State one of the 36 states in Nigeria, is located close to Lagos the country’s
largest city and economic hub, less than an hour’s drive away. It is progressive,
also the country’s most industrialized state (e.g. cement, plastics) has good transport
links and a good record on energy outages. It benefits from inward investment and
is keen to diversify its industrial and largely agriculture income base. Reflecting its
open for business ethos, the government has a One Stop Shop for new investors
to simplify business set-up, facilitating permits, access to premises and land, etc.
Fourth in state rankings for ease of doing business according to theWorld Bank [28],
it aims to attract meaningful local, foreign and diaspora investment and become
…“an investment destination of choice” [16].

8.5.2 Project Objectives, Strategy and Team

Against this national and local context, the Ogun Motorsports project is emerging.
With a multi-layered strategy, the project has a long-term legacy vision. In addition
to providing a regional racetrack and associated leisure destination, it also aims to be
a centre of excellence for the auto industry both in education and manufacture [19].

Leisure—the flagship international standard racetrack aims to provide entertain-
ment, expose and encourage youth to join the sport and educate them about fast
but safe driving. Other auto facilities are motor cross, off-road rally and quad bike
facilities. Ancillary leisure includes go-karting and polo. Retail and two commercial
hotels (one with lodges set in the natural landscape around the enlarged lake at the
quieter rear end) and some condos will service the park.

Training—the other Phase 1 focus is on raising the driving skills of commer-
cial (including haulage, logistic, lorry) and other drivers is an important element
to improve the safety standards in the country. This has garnered much interest
from industries as the oil, gas, agricultural and other commodities. Training of the
mechanics and motor engineers of the future is also planned. The training ground
also provides for testing. A medical centre is to be provided.
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Industry—is the final phase of the project, auto companies co-located alongside
motorsport. Assembly plants, spare parts manufacture and sales also new car sales
are planned. These have to be fit for and aligned to the future of motoring.

The various components of this ambitious project contribute to its vision to be
the MotorCity of Nigeria, a centre of excellence and creating a lasting legacy. The
sustainability review will focus primarily on the racetrack and leisure element as the
auto park industry is a subsequent phase.

The project is a public-private venture, with the state forming a joint venture with
the private sector consortium consisting of an international motorsports expert, a
local motoring sector expert, an international marketing and project management
company with local links and multiples investors most foreign but some local.

The Ogun State Governor is the sponsor and a key supporter of the project, there
is a core project team with various consultants and suppliers also involved. Team
members were selected for the skills and competences they bring to the project. The
Project Director from the marketing and project management company assisted by a
small project team, manages resources/budget/risk and was involved with preparing
the business plan and feasibility study. In this instance, the Project Director is not
subordinate to the sponsor and retains a greater level of agency than usual.

8.5.3 Research Findings—Sustainability in the Project

Initial ESIA—the Environmental and Social Impact Assessment and Action

Sustainability was a consideration on this project and the existence of challenges was
apparent quite early. The initial ESIA screening was commissioned with a specific
requirement to utilize local consultants where possible and additionally to allow for
the transfer of skills to local consultants. The ESIA was required to meet interna-
tional standards in order to meet the requirements for international investments. This
highlights the first of several challenges the lack of local skills. The appointment of
foreign consultants came with associated high costs for a project that was not fully
funded at the early stage. The cost of travel, hotel accommodation and payment when
the local currency value had dropped was exorbitant compared to similar projects in
developed countries.

A further challenge was the limited availability of base data, reflecting an issue
previously highlighted by Okoro [18]; AUC, ECA, AfDB and UNDP [1]. This
increased the scope of the work to be undertaken and also extended the timeframe.
With a high expenditure at an early stage of the project, it is unsurprising that the
report has not currently been widely circulated beyond the key individual and the
relevant authorities due to its commercial value.

The initial ESIA screening has contributed to skills transfer benefitting local
consultants in the short term, as well as the future.

The social impact of the project is mixed though mainly positive, however, the
five existing small settlements on the identified site will have to be considered and
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sensitively relocated, however, the inhabitants will benefit from amore secure source
of funding from employment linked to the project.

The environmental assessment relating to flora and fauna has not highlighted any
significant negative impact, which in no small way reflects considerations during the
original site selection and the proposed design of new structures. The 500 hectare site
is underdeveloped agricultural land, with dense vegetation occuring in some areas.

The site has elevated ranges which are factored into the outline design. Their
potential as a natural viewing point for the racetrack has already been identified.
Incorporating them into the overall design also eliminates the need for levelling
works to them that will impact the pre-existing landscape and add to the project
costs. Limiting earthworks and infrastructure costs has been a key design strategy of
the project. A new slip road is, however, proposed for use during peak event period
to minimize the risk of congestion.

The high local temperature has been taken into account and sheltered areas are
being retained as far as possible as sheltered spectator areas. Existing water attenu-
ation areas will be factored into the overall natural water drainage and management
system for the surrounding area including the feature lake. This recognizes the heavy
rainfall that occurs locally.

A pre-existing environmental element highlighted is the plastic pollution ofwater-
ways and generally. A sustainable solution to deal with this has been identified and
is already being implemented in advance of the main project. The first element of the
project is the recycling of the plastic, linked to income generation for the local popu-
lation. The second is utilizing the recycled material in the fabrication of the racetrack
providing the dual benefit of the lowered cost but also simultaneously reducing the
travel distance of materials and carbon utilized.

Currently, off-grid, sustainable solar energywill form part of the energy provision.
The preliminary engagement has commenced with relevant stakeholders and this

will be ongoing. Coverage of the project in the media has raised awareness locally.
Elections occurred in early 2019 and for a considerable period before and some-

time after, while the new administration is settling in and formulating their strategies,
the project programme has been delayed. This delay has resulted in the loss of one
investor impacting the scale of the first phase. Elements as the recycling project are
however still ongoing.

8.6 Results Discussion

8.6.1 Analysis

Utilizing the framework of benefits and value creation alignment with the sustain-
ability dimensions, the following can be deduced (Table 8.2). The Ogun State motor-
sports project is commercially driven aiming to provide benefits for its investors as
well as for the local government and the people it represents. While sustainability is
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Table 8.2 Dimensions of Sustainability and Benefit/Value rating in case study project

Dimension Presence Benefit/Value—Public Benefit/Value—Private Comment

Economic ✓ Medium/High Medium/High Key driver

Social ✓ Medium/High Medium CSR for road
safety is high

Environmental ✓ Medium Medium Value-driven
benefits

Long term ✓ High Medium

Global driver ✓ Medium Medium

Stakeholders ✓ Low/Medium Low

Accountability ✓ Low/Medium Low/Medium

not a key strategic factor, its alignment with delivering business value and benefits
to public and private partners has assisted in its delivery at this early stage of the
project.

There is variance though some correlation in the value of sustainability linked
benefits for the different partners and over time. For the private partners, benefits
and value are largely economic or financial with social benefits as contributing to
road safety, jobs and skills creation also growing the leisure and tourism provision.
For the local government, regional development is the most prominent benefit, with
additional economic and social benefits from jobs creation, income generation and
skills development. Environmental benefits are largely neutral for both andunlikely to
be negative. Reduced infrastructureworks, retaining existing features and sustainable
drainage are some positive facets; all aligned with value creation for the private
investors.

Collaboration with the local government and their investor friendly stance has
reduced some of the challenges of the context, benefitted the project and will do so
going forward. In detailed analysis, local stakeholders will need to be separated from
the local government. Stakeholder engagement and accountability are scored lowly
currently and are low areas of value for the private partners, though going forward
this is likely to improve, as necessary for the resettlement of communities impacted
by the project. Areas of non-alignment in benefits and value could test the project
in the future if the framework for decision-making is not robust and if relationships
are weaker. Project management processes are not fully explicit including separate
monitoring of sustainability dimensions.

Overall, benefits are apparent for the medium and long terms and have been
achieved in numerous sustainability dimensions, indicating the possibility of
enhancement with more dedicated focus and integration within project processes
as occurred in the ESIA screening procurement.
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8.6.2 Conclusion and Further Research

This study set out to assess how in the context of challenges, sustainability can
be enhanced within projects. The consideration of a suitable framework to under-
take the assessment of sustainability within projects was also a concern. For busi-
nesses and projects, a holistic approach that identifies the business case and value of
sustainability at the outset assists in determining alignments as the project proceeds.
Recognition of the various dimensions and continual review of decision-making
implications through a context appropriate framework enables informed decisions
by all partners. Areas of low benefit and value alignment can be risky and require
close monitoring, as achieving sustainability is a continuous balancing endeavour.

Three future research suggestions are made. Firstly, the need to consider simpler
sustainability frameworks for use by project managers and others delivering projects.
Secondly, that consideration be given to benefits alignment challengeswithin projects
of shorter duration or with greater negative impact—future exploration of the sepa-
ration between benefits creation and capture as explored in Keeys and Huemann
[14] could be one direction. Thirdly, an expansion in case studies and development
of associated tools that cater for increased unpredictability within project operating
contexts that require adaptability.

8.7 Compliance with Ethical Standards

All elements of this non-interventional social study comply with ethical standards
applicable to research involvingHuman Participants, in keepingwith those laid down
by in the 1964 Helsinki Declaration and later amendments or comparable standards.
It was reviewed by the Ethics Committee of P3MAfrica—ref 19003.

Prior informed consent was obtained from individual participants included in the
study before interviewing. No sensitive personal data was accessed. Anonymity of
individual participant data is maintained. Additional informed consent for the project
identifying information included in this chapter (and prior Conference presentation)
was obtained and the accuracy of data herein on the project process and delivery was
cross-checked for accuracy.

References

1. African Union Commission (AUC), the UN Economic Commission for Africa (ECA),
the African Development Bank (AfDB), and the UN Development Programme (UNDP)
(2017) Africa Sustainable Development Report: Tracking Progress on Agenda 2063 and
the Sustainable Development Goals,’ Addis Ababa. Economic Commission for Africa.
https://https://www.undp.org/content/dam/rba/docs/Reports?AGENDA2063_WEB_FULL-
EN.pdf. Accessed 10 Aug 2019

https://www.undp.org/content/dam/rba/docs/Reports?AGENDA2063_WEB_FULL-EN.pdf


124 T. V. Okoro

2. APM (2018) BoK7: Project-based working in a ‘VUCA’ world. https://www.apm.
org.uk. Accessed 4 July 2019

3. APM (2019) APM Body of Knowledge. 7th Edn. (eds) Murray-Webster R, Dalcher D
Association for Project Management, Princes Risborough

4. Arowoshegbe AO Emmanuel U and Gina A (2016) Sustainability and Triple Bottom Line:
an overview of interrelated Concepts in Igbinedion University Journal of Accounting, vol
2. August 2016, pp 88–126. https://www.iuokada.edu.ng/journals/9F2F7F6B56B433D.pdf.
Accessed 10 Aug 2019

5. Deloitte (2018) Navigating the African Automotive Sector: Ethiopia, Kenya and Nigeria
https://www2.deloitte.com/content/dam/Deloitte/za/Documents/manufacturing/za_Africa-
Auto-2016-Report-28-May-2018.pdf. Accessed 8 July 2019

6. Elkington J (1997) Cannibals with Forks—Triple Bottom Line of the 21st century business.
New Society Publishers, Stoney Creek CT

7. Elkington J (2013) Enter the Triple Bottom Line. In: Henrques A and Richardson J (eds) The
Triple Bottom Line. Routledge, London, pp 1–16

8. Fairer-Wessels F (2012) Fostering Sustainability through entrepreneurship in South Africa:
Selected Case Studies. Int J Multidis Bus Sci 1(1):28–35

9. French B (2017) Saving the world one project at a time. Presentation at the Australian Institute
of Project Management 2017 Conference. https://www.aipm2017.com.au. Accessed 12 Aug
2019

10. Goedknegt D and SilviusAJG (2012) The implementation of sustainability principles in project
management. In: Proceedings of the 26th IPMA World Congress, Crete, pp 875–882

11. IPMA (2016) IPMA Project Excellence Baseline for Achieving Excellence in Projects and
Programmes. Version 1.0

12. Jerilov G, Musa M (2016) The impact of government expenditure on economic growth in
Nigeria. Sacha J Policy Strateg Stud 5(1):15–23

13. Kanayo O, Patrick U (2013) The challenges and implications of sustainable development in
Africa: Policy options for Nigeria. J Econ Cooperat Dev 34(4):77–111

14. Keeys LA, Huemann M (2017) Project benefits co-creation: Shaping sustainable development
benefits in International J Project Manag 35(6):1196–1212

15. NAIDP (2013) National Automotive Industry Development Plan of NADDAC—National
Automotive Design and Development Council. http://www.naddc.gov.ng/programme/automo
tive-plan. Accessed 5 July 2019

16. Ogun State (2018) https://www.ogunstate.gov.ng/onestopshop/. Accessed 22 July 2019
17. Okoro T (2018) Joining the dance: Creating an inclusive profession. APM
18. Okoro T (2019) For the public good: Facilitating Sustainability and inclusion through Envi-

ronmental and Social Impact Assessments. In: Report on the 2nd Edition of the Pan Africa
PMC

19. OSM (2017) Concept Design and Feasibility Report. Published by Ogun Motorsports
20. PWC (2013) Measuring and managing total impact: a new language for busi-

ness decisions. https://www.pwc.com/gx/en/sustainability/publications/total-impact-measur
ement-management/assets/pwc-timm-report.pdf. Accessed 8 Aug 2019

21. PWC (2018) Hotels Outlook 2018–2022: Positioning for future growth—South Africa, Nigeria
Mauritius, Kenya andTanzania. https://www.pwc.co.za/en/assets/pdf/hotels-outlook-18-2022.
pdf

22. Silvius AJG and Schipper RPJ (2014) Sustainability in project management: a literature review
and impact analysis inSocialBusiness, 4(1):63–96. https://doi.org/10.1362/204440814X13948
909253866 Westburn Publishers Ltd

23. Silvius AJG, Tharp J (eds) (2013) Sustainability integration for effective project management.
IGI Global Publishing, Hershey PA

24. Sustainability, IFC and Ethos Institute: Developing Value (2002) The Business Case for
sustainability in emerging markets. https://www.ifc.org/wps/wcm/connect/topics_ext_con
tent/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_report_develo
pingvalue__wci__1319577294013. Accessed 1 July 2019

https://www.apm.org.uk
https://www.iuokada.edu.ng/journals/9F2F7F6B56B433D.pdf
https://www2.deloitte.com/content/dam/Deloitte/za/Documents/manufacturing/za_Africa-Auto-2016-Report-28-May-2018.pdf
https://www.aipm2017.com.au
http://www.naddc.gov.ng/programme/automotive-plan
https://www.ogunstate.gov.ng/onestopshop/
https://www.pwc.com/gx/en/sustainability/publications/total-impact-measurement-management/assets/pwc-timm-report.pdf
https://www.pwc.co.za/en/assets/pdf/hotels-outlook-18-2022.pdf
https://doi.org/10.1362/204440814X13948909253866
https://www.ifc.org/wps/wcm/connect/topics_ext_content/ifc_external_corporate_site/sustainability-at-ifc/publications/publications_report_developingvalue__wci__1319577294013


8 Navigating Sustainability Challenges in Africa … 125

25. Trading Economics (2019) Nigeria—Economic Indicators. https://tradingeconomics.com/Nig
eria/indicator. Accessed 4 Aug 2019

26. UNECA (2011)New and Emerging challenges inAfrica SummaryReport (2011). https://sustai
nabledevelopment.un.org/index.php?page=view&type=400&nr=502&menu=1515. Accessed
4 July 2019

27. vanMarrewijkM (2003) Concepts and definitions in CSR and corporate sustainability between
agency and communion. J Bus Ethics 22(2–3):95–105 https://doi.org/10.1023/a:102333121
2247

28. World Bank (2018) Doing Business in Nigeria 2018. https://www.doingbusiness.org/con
tent/dam/doingBusiness/media/Subnational-Reports/DB_in_Nigeria_2018_w-bookmarks.
pdf. Accessed 4 July 2019

29. World Bank (2019) The World Bank in Nigeria. https://www.worldbank.org/en/country/nig
eria/overview. Accessed 4 Aug 2019

30. Yin RK (2017) Case study research and applications design and methods. SAGE Publishing

https://tradingeconomics.com/Nigeria/indicator
https://sustainabledevelopment.un.org/index.php?page=view&amp;type=400&amp;nr=502&amp;menu=1515
https://doi.org/10.1023/a:1023331212247
https://www.doingbusiness.org/content/dam/doingBusiness/media/Subnational-Reports/DB_in_Nigeria_2018_w-bookmarks.pdf
https://www.worldbank.org/en/country/nigeria/overview


Chapter 9
The Role of Projects in the Process
of Transforming Automotive Industry

Reinhard Wagner

Abstract The automotive industry is one of the most important industries world-
wide. Since its beginnings at the end of the nineteenth century, it has been undergoing
a transformation that essentially goes through four phases. Projects play a specific
role for the process of transformation. The chapter explains the role of projects
in each of these four phases and also looks at future developments. Projects are
increasingly at the core of organizing innovation, product development, manufac-
turing and service delivery. This development, also known as “projectification“, has
strong repercussions on the organization itself. Organizational structures, processes
and above all mindset and culture adapt to the requirements of project work. People
are more clearly in the focus than before. Because companies can only be successful
if they can respond flexibly to the new challenges coming from outside, i.e. from the
market, competition and society. But that is precisely what distinguishes the automo-
tive industry, after all, that it has been very adaptable and thus sustainably successful
up to now.

Keywords Project management · Projectification · Automotive industry ·
Transformation

9.1 Introduction

The automotive industry is one of themost important industriesworldwide. Last year,
approximately 70 million vehicles were newly registered, most of them in China,
Northern America and Western Europe. In Germany, more than 7 million people
are directly or indirectly employed in the industry [8]. A structural or economic
crisis in this sector is fuelling fears of job cuts or loss of competitiveness. Triggered
by justified concerns about climate change and the responsibility of the automotive
industry to contribute to the solution, increases the pressure on all stakeholders to
change products, services and working methods towards more sustainability.
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With the help of the organizations in the automotive industry, mankind has been
able to fulfil its dream of mobility, achieve undreamt-of productivity advantages,
generate employment and prosperity and economic growth that is certainly unparal-
leled. The sector has also made a significant contribution to innovation, new knowl-
edge and technological advancements that have been and continue to be used in other
sectors [5]. With more energy-efficient engines, stringent exhaust gas treatment and
lightweight construction, major steps have also been taken in recent years towards
more sustainable transport. However, the pace of these changes today is far from
sufficient to cope with the changed perception of cars in the eyes of society, strict
legislation and the undesirable side effects of increasing mobility (e.g. traffic jams)
as the population grows.

Since its early beginnings at the end of the nineteenth century, the industry has
been subject to constant change. The invention of Carl Benz to motorize carriages
formerly drawn by horses triggered a worldwide boom and can be seen as the starting
point of the automotive industry. Incidentally, experiments with electric motors were
carried out early on, but the combustion engine then prevailed for reasons of weight.
This phase can be described as the “pioneer phase” of the industry, as the period
at the end of the nineteenth century was strongly influenced by the inventions of
pioneers worldwide. The first attempts at assembly line production were then made
in the USA at the beginning of the twentieth century and perfected by Henry Ford.
This triggered a huge boost in the industry, as large quantities could now be produced
for a wider section of the population. As a result, attention was focused on rational-
ization, process optimization and the efficiency of operations. This phase can there-
fore be confidently described as the “industrialization phase”. This phase brought
tremendous efficiency gains, but these were bought by negative side effects such as
unfavourable working conditions or unattractive vehicle models. With the bestseller
“The Machine that changed the world” [21], Toyota suddenly became the focus of
attention in the 1990s, a carmanufacturer from the Far East that promised newgrowth
with new, very flexible concepts. Until then, the main concern had been to optimize
production, but now the customers’wishes formore individual vehicles becamemore
and more the focus of attention.Work processes from the initial idea to delivery were
organized in project form. In a ground-breaking article, Christophe Milder uses in
1995 for the first time the term “projectification“ [14] to describe this phase and its
developments. He highlights the effects on working methods, organizational forms
and cultural changes at the French car manufacturer Renault.

The financial and real estate crisis in 2008 hit the automotive industry severely.
Even though the industry was able to recover economically rather quickly, nothing
has been the same since then. Global distribution battles, serious changes in societal
values and trends, technological change and new, disruptive business models in the
field of mobility have been shaking up the industry ever since. Suddenly, IT compa-
nies like Google are moving into the industry, start-ups such as Uber and Tesla are
driving traditional companies like Volkswagen, Ford or Renault ahead, and in many
places the car is even given a negative image and banned from the cities. That is why
the current time could be labelled as the “phase of disruption“.
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In the following, the role of projects in the course of the development of automotive
industry will be examined on the basis of the above-mentioned four time periods.
Projects and project management are not only considered in a narrow, methodical
focus, but also in an entrepreneurial sense, as a means of achieving organizational
goals and strategies.

9.2 The Winds of Transformation and the Importance
of Projects

In order to understand the role of projects in a given environment, it is necessary to
look at the situation, the contextual factors and the various influences at that particular
time. In addition to projects as a temporary form of organization, special attention
should be paid to processes, technologies, business models, mindsets and culture. It
is not the intention of this article to show every development in detail, but to give an
overview and to provide a classification.

9.2.1 Pioneers, Ground-Breaking Products and Exclusive
Customers

The success story of the automotive industry began with outstanding engineers. In
Germany, Carl Benz, August Horch and Gottlieb Daimler are representatives of
the pioneering achievements that were to shape a major industry. However, in the
beginning they had to cope with many setbacks and the (economic) successes did not
materialize for a long time. Engines were manufactured as a prototype in workshops,
built on mobile bases and tested in a terrain that was supposed to be for horses and
not for automobiles.

Since the vehicles were rather custom-made and not yet available in large quan-
tities, the definition of “project“ applies pretty much to what the pioneers did. Even
though they certainly did not call it like that. The pioneers gathered around them a
small number of experts who had to take on special tasks. Cooperation with other
workshops or companies was sought only very hesitantly, as everyone was afraid of
losing know-how and therefore wanted to keep the group of insiders relatively small.
Since work at this stage was naturally capital intensive, the pioneer needed a sponsor
who could provide money for the purchase of materials, tools and machines, and in
this context the first stock corporations were established.

At that time only few people could afford cars. It was therefore reserved for the
upper social class to gain experience with the first cars. In return they were willing to
invest money in the development of more powerful engines and “car races” became
popular, which promised new impulses and money for the development of engines.
These developments began in Europe, but the spark quickly jumped over to Northern
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America, where the new technology was intensively studied and own developments
were initiated.

The role of projects in the pioneering phase of the automotive industry was
therefore to combine new technologies in a workshop with a few employees to
create a vehicle and satisfy an exclusive clientele. We don’t know much about the
methodology at that time, project management in today’s sense was not yet avail-
able, but “managing” projects still had to be goal-oriented, pragmatic and based on
experimentation, as little experience was available [10].

9.2.2 Taylorism, the Quest for Efficiency and Controlled
Product Diversity

Assembly line production was already known in Europe and the USA in the produc-
tion of food before it was applied in the USA for the production of vehicles, first at
Oldsmobile and then by Henry Ford. The US American Frederick Winslow Taylor
studied the work processes in factories specializing in assembly line production and
founded the principle of “process control” of work processes. A clear distinction
was made between “brainwork” of specialized planners and “manual work” of the
ordinary workers. The process control is prescribed in detail by management based
on work studies and work preparation. The term “Scientific Management“ was later
coined for this.

The procedures of scientific management according to Taylor are based on very
detailed studies of work processes. The planning department followed a “one best
way” approach and the workforce was instructed to follow it exactly. This has led to
a “dehumanization” in the processes of the factory, people were recipients of orders
and could not unfold themselves. The paradigm of planning was oriented towards
efficiency in order to achieve the greatest possible output with as little material,
capital and people as possible. As the market demand for automobiles increased, it
was important to achieve larger quantities. However, diversity fell by the wayside.
Henry Ford has been quoted as saying that customers can have a Ford in any colour,
as long as it is black [3].

Even in this phaseof the automotive industry, little attentionwaspaid to “projects“.
The focus was instead on the ideal workflow organization or efficient processes.
In contrast to the previous phase, the processes were split into planning (“white
collar”) and execution (“blue collar”) work. The planning was based on math-
ematical optimization approaches and graphical representations. Henry Gantt, a
student of Taylor’s, also became famous in project management for his Gantt charts.
Although this form of presentation was invented much earlier, it shows the chrono-
logical sequence of dependent steps in an overall task decomposed into individual
components.



9 The Role of Projects in the Process of Transforming … 131

The optimization of production processes can of course be seen as projects that
lead to a continuous stream of improvements from analysis to individual optimiza-
tion measures. The avoidance of errors, approaches to quality improvement and
methods of “Operations Research” had a strong influence on the development of
today’s project management. This was revised mainly in the USA in the context of
military projects; network planning techniques, critical pathmethod and other analyt-
ical approaches mark the beginning of project management, which is still strongly
influenced by this time [15].

9.2.3 Projectification, Mass Customization and Global
Supply Chains

The oil price shock in the 1970s led to a rethinking in the economy and also in the
automotive industry. Customers wantedmore individual products andmanufacturers
responded by broadening their portfolio of products. Naturally, a broader product
portfolio required a boost in development activities and greater flexibility in produc-
tion, which had previously been geared more towards large quantities. Suddenly,
an unknown Japanese manufacturer moved to the forefront, which, with its Toyota
Production System (TPS) and a flexible response to demand (“mass customisation”),
was not only more profitable but also able to react muchmore flexibly to the dynamic
developments on the global market.

The starting point for Toyota is the expectations of its customers. Translating
these into requirements for the development and manufacture of vehicles and still
practicing the greatest possible efficiency and cost savings became the famous TPS
[16],which is still replicated inmany companies today. Toyota uses the term“project“
rather sparingly and mainly in connection with development activities that are a
“series of problem-solving cycles” [4]. Nevertheless, the term “project“ has gained
new attention and a new meaning in the context of balancing the many development
activities (“portfolio of projects”).

Toyota’s new management approaches have also been closely monitored and
partially implemented by western car manufacturers. Christophe Midler analysed
the developments at Renault over a longer period of time and in a remarkable contri-
bution he coined the new term “Projectification“ to describe the development. On the
one hand, this refers to the increasing number and importance of projects in some
companies and, on the other hand, to the transformation these companies are under-
going due to the greater importance of project work. Midler desc “The firm affected
a transition from the classical functional organization in the 1960s to project coor-
dination in the 1970s, and since 1989 to autonomous and powerful project teams.
Search advanced project management has profound and destabilizing effects on the
other permanent logics of the firm (task definitions, hierarchic regulations, carrier
management, functions and supplier relations). The “projectification“ process is still
under way, to adapt these permanent processes to the new context” [14].
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Midler states that not only is the role of projects increasing, but also the role of
project management is becoming more and more important, moving from a rather
coordinating function to the centre of product development. As a result, the orga-
nizational allocation is also changing and formerly subordinate project managers
and teams (“temporary organization”) suddenly become more powerful and thus
come into competition with the powerful departments (“permanent organization”).
As result,matrix organizations, projectmanagement offices (PMOs) and autonomous
organizations for innovative vehicle models are emerging. Studies by the German
ProjectManagement Association show that the share of project work in total working
time in the manufacturing industry has now reached almost 50% [7]. Project work
dominates value creation, even far beyond the boundaries of a single company across
the entire supply chain, i.e. internationally or even globally. Companies are devel-
oping into project-oriented enterprises that place projects at the centre of economic
activity. Strategies, structures, processes and cultures change within the framework
of project orientation [13]. Competence in project management is central, not only
for those directly involved in project work, but also for executives and suppliers of
the projects, right up to top management.

9.2.4 Disruption, Co-creative Networks and Innovative
Mobility Solutions

The years from 2008 to 2010 mark the end of an ongoing upswing in the automotive
industry. Instead, manufacturers and suppliers find themselves in a state of intense
change, which is primarily based on global competition between the parties involved,
disruptive technologies and business models, and socially altered value concepts, to
name just a few of the factors. Increasing climate change with its consequences
for the environment and society is calling into question the business of the entire
automotive industry.

The “Diesel scandal” brings the industry into disrepute and stimulates a rethink
in politics and society, which increasingly demand alternative drives or mobility
solutions. The comet-like rise of start-ups such as Uber and Tesla also coincides
with this period. At times, both achieve a higher valuation on the stock markets
than all German car manufacturers combined. Uber does not have a single vehicle
but uses digital processes to manage its collection service worldwide. Tesla focuses
early on full-electric vehicles and the batteries they need. Initially smiled at, other
manufacturers such as Volkswagen quickly follow suit and change their model policy
away from the combustion engine and towards fully electric vehicles.

Autonomous driving solutions, alternative concepts for urban mobility and other
innovative ideas require companies to rethink the way they work themselves as well
as the way they cooperate with other companies. Hierarchical structures are too
slow for a dynamic and increasingly complex environment, decisions must be taken
locally, by professionals with access to the markets. Development processes require
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agile, self-organizedways ofworking by peoplewith outstanding professional, social
and personal skills. Co-creative networks with complementary partners are the “new
normal” for project work. Project managers are network managers and moderate the
numerous participants towards the common goal.

Increasingly, the product of the industry, i.e. the vehicle, is getting out of focus.
Services, such as car sharing solutions or carpooling, are bringing new opportunities
for value creation beyond the manufacturing of vehicles. The use of energy from the
battery of vehicles helps to cover the electricity demand in cities in timesof lowenergy
production. The connectivity between vehicles, mobile devices and the environment
creates additional value adding opportunities. Previously separate technologies and
sectors are mutually beneficial and help to create more sustainable solutions for the
environment and society.

Digitalization, Industry 4.0 andmany other developments require a transformation
of the automotive enterprise [2]. Projects and programmes are suitable forms for
these changes, not only for technological but also for organizational transformations.
Companies are becoming agile businesses, scaling agile working principles from
individual projects up to the level of strategic business development and turning the
entire corporate management upside down [18]. In the next section, the new demands
on those involved will be dealt with in more detail.

9.3 Emerging Requirements for People, Organizations
and Society

The changes in the automotive industry described above present new challenges
for people, organizations and, beyond that, society. On the one hand, the individual
needs a newmindset in order to better deal with the developments, e.g. openness and
flexibility in dealing with changes [20]. On the other hand, concrete competences
are needed for project work, which not only include the frequently taught method-
ology, but above all social and context-related competences, as described in detail
in the IPMA Individual Competence Baseline (IPMA ICB) in its current version
[11]. Qualification and certification in project management, agile or classic, plays an
increasingly important role and is fostered by corresponding efforts on part of the
companies.

But the transformation is also hitting companies with full force. Among other
things, conventional ways of working, organizational structures and even familiar
management principles are being called into question. If one starts to put people
more clearly at the center of value creation in the company (as in the pioneering
phase described above), they can regain motivation and respond in a competent and
flexible manner to possible changes in the context of the project.

The company enables self-organization in the form of projects in order to co-
creatively develop new and market-oriented solutions together with customers, part-
ners and internal stakeholders [12]. At Tiba Managementberatung GmbH, together
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with companies from the automotive industry, new concepts for project work have
been developed that offer answers to the challenges of our time. Projects in the
automotive industry must meet the requirements of two worlds: On the one hand,
work with a repetitive character, which requires classic project planning and control
principles in near-production areas. On the other hand, the innovation work, which
requires rather agile approaches. Both are not conceivable in isolation from each
other but must be harmonized as optimally as possible. Digitalization and artificial
intelligence methods are used for this purpose. In this respect, we also call this next
stage in the evolution of project management at Tiba “Project Management 4.0“ [1].

A prerequisite for agile work is certainly also a change in the set-up of the
company. Voluntary action of employees requires clear space to manoeuvre as well
as a protected environment, which allows new ideas to be experimented and tried
out. In order to include as many perspectives as possible in finding solutions, a
complementary team (“real team”) should be formed, which works iteratively on
the solution concept until the so-called “wow effect” occurs (“iterate to wow”). If
possible, this is done with the involvement of the customer, so that immediate feed-
back can be incorporated into the solution and a real customer benefit is achieved
(“customer benefit”). The coordination with the strategic orientation of the company
as well as with all parties involved in the project is of course important and takes
place via regular meetings, intensive communication and a close exchange with
higher levels of the company (“mutual tuning”). After all, the biggest change takes
place in management. An authoritarian leadership-style and micro-management no
longer have a place in this environment, as they demotivate the team and give only
a limited understanding of how to find solutions. True leadership supports the team
in its work, sets a broad framework and helps with necessary resources and advice
(“supportive management”). The latter of the seven “Tiba Principles for AgileWork“
[9] is certainly one that places the greatest demands on change, as it scratches at the
previous self-image of managers.

Nonetheless, companies that want to be future proof must face the challenges
and transform themselves in the above-mentioned sense. This is done based on a
detailed analysis of the requirements of the market, technological developments and
the expectations of the employees towards the company. The latter is particularly
important because “Generation Z“ makes high demands on companies regarding the
working environment and can often choose between several job opportunities.

But society is also facing new challenges in the volatile environment of the auto-
motive industry. Employees and companies need a reliable legal framework within
which they can operate. New forms of temporary work in projects not only have
positive aspects. Work and leisure time are increasingly blurring in global project
teams. Projects are an interesting field of activity for motivated people, but project
managers often overload themselves in this situation and run the risk of burnout [6].
New forms of work require the acquisition of new skills, e.g. in dealing with digital
technologies or in co-creative project work. This is not only a task for companies but
is also a responsibility of society.
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9.4 Conclusions and Outlook

This article dealt with the serious changes that the automotive industry has undergone
in the more than one hundred years of its existence. Projects and project management
in different phases of development sometimes play a more or less important role.
While projects were unconsciously the organizational form for the pioneers at the
beginning, project work has been pushed into the background by the Taylorism and
the quest for efficient processes in the first half of the twentieth century. Only after
the oil price shock in the 1970s and the reorientation of the industry did project
work experience a renaissance through “projectification“. Today, the automotive
industry is strongly projectified compared to other industries. Projects are not only the
preferred form of developing new products and services, but are also used for changes
in the organization and corporate culture. Project management is trendy. However,
project management has also changed a lot. In addition to classic, plan-driven project
management, the importance of agile approaches is growing significantly. This also
demands changes in strategy, processes, structures and culture.

Change and transformation happens within the scope of projects. In this respect,
the right mix of project and change management is of great importance. Managers
should understand that projects are not only a way to create innovative products and
services, but also to successfully implement their business objectives. According to
a recent survey by the Project Management Institute (PMI), top managers consider
organizational agility to be an essential prerequisite for future success, along with
investing in the right technologies and ensuring relevant competences [17].

In future, projects will be used in all areas of an organization, in addition to
the more technical areas, also in HR and finance, supply chain management and
associated networks of partners. Developments in the area of “Smart Cities“, for
example, show that a large number of stakeholders are coming together in projects
to enable or further improve mobility. On the one hand, the city government, urban
planners and public administration are called upon to create the prerequisites for
mobility in their cities and urban areas. Subsequently, a large number of companies,
such as automobile manufacturers, suppliers and innovative service providers, work
together with the users to bring appropriate mobility concepts to life [19]. In the
future, therefore, there will be no limits to project work. It will permeate all areas of
our lives and society.
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Chapter 10
Walking the Talk? Sustainability in New
Product Development Projects
in the Icelandic Seafood Industry

Inga Minelgaite, Bjarnveig Birta Bjarnadottir, and Kari Kristinsson

Abstract The purpose of this research was to investigate new product development
projects in the Icelandic seafood industry regarding three sustainability dimensions,
namely, environmental, economic and social. Iceland is ranked among the most
sustainable countries in the world. Furthermore, the seafood industry in Iceland,
with its start-ups, has been referred to as a role model in the use of fish waste to
develop new products. Using survey methodology, we investigate how the sustain-
ability dimensions are represented in each phase of newproduct development projects
in the seafood sector. The research contextualizes sustainability in newproduct devel-
opment projects in regard to a company’s strategy. The main findings demonstrate
that the different stages of product development do not differ in aspect to sustain-
ability. The case is particularly interesting from the perspective of sustainability in
new product development projects, providing insights that can be applicable for other
industries.

Keywords Sustainability dimension · Project management · Product
development · Seafood industry

10.1 Introduction

Sustainability has become a significant topic in modern societies. The sustainability
concept refers to the avoidance of damage and depletion to natural resources in
order to maintain an ecological balance, while making sure that the generations
to come have an equal ability to meet their needs [34]. Sustainability is generally
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considered to have three dimensions—environmental, social and economic. Through
growing awareness of sustainability issues, organizations are also realizing the major
influences, both positive and negative, they have on societies. By changing their
strategy and incorporating sustainable management techniques, organizations can
have direct societal influence with the services and products they are providing [12],
which has been partly reflected in the growth of the Corporate Social Responsibility
Movement [1]. The important value of sustainability for consumers is therefore
gaining vast weight in the product development process [27]. However, with the
vast difference in assignments and responsibilities within the product development
process, the commitment to sustainability from one phase of the process to the next
can also vary considerably.

The Icelandic marine sector is particularly interesting from the perspective of
sustainability in new product development projects, due to its size and environ-
mental, societal and economic impact on Icelandic society. It is one of Iceland’s
largest industries with vast job creation from fishing to processing, with machineries,
services and technological innovations, transporting to sales and marketing, as well
as endless product innovation. Moreover, the Icelandic marine sector has an endless
opportunity for product development.

First, we will introduce the literature review concerning both sustainable product
development, the Icelandic Marine sector as well as the different stages of product
development. Then we will demonstrate how the investigation was carried out by
collecting data from personnel at each stage of the new product development process
within the Icelandic seafood industry and other organizations within the Icelandic
marine sector. Employees and managers were invited to participate in a survey ques-
tionnaire where they would state their place within the product development stages
as well as their responsibilities and commitments to sustainability. The purpose of
this research was to investigate new product development projects in the Icelandic
seafood cluster regarding the three sustainability dimensions. We investigate how
the sustainability dimensions are represented in each phase of new product devel-
opment projects in the seafood sector, shedding light on the different sustainability
commitments from one stage of product development to the other. Therefore, the
main purpose of this study was to investigate how the commitment to sustainability
and sustainable product development are different between the four levels of the new
product development process, with the hypotheses that commitment to sustainability
varies from one level to the other

10.2 Literature Review

10.2.1 Sustainable Product Development

The term and idea of product development is represented in different ways in the
literature, where the idea of different developmental stages seem to vary. One stream
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of theory suggests that the product development process spans through marketing,
design, management and other activities done between defining a market oppor-
tunity and starting production [5]. Others say that the process is a five-gate system
including scoping, building a business case, developing, testing and finally launching
a product [7]. Nevertheless, there seems to be a general agreement that product devel-
opment includes a manufacturing process, and its supply, distribution and support
systems which lead to a final product. By contrast, Veryzer [30] argued that product
development constructed in the context of a high degree of technological and market
uncertainty does not function via a formal process. In addition, the author argued that
innovative product development processes were more exploratory, and less customer
focused.

Necessary factors for product development are both initiative and creativity, which
often lead to the creation of something new that has not existed before, at least not
in the form being created in the product development process [5, 7]. The different
responsibilities between the five phases of product development imply that each
phase has objectives and activities that must differ. Numerous research studies have
addressed themany different projects that must be completedwithin the development
process [14, 19, 23, 30]. This indicates that the responsibilities and commitments to
sustainabilitymust also differ between the stages of product development. According
to Cooper and Edgett [8], the development and deliverance of new products that
are differentiated, solve major customer problems, and offer a compelling value
proposition to the customer is a key factor in success and profitability. However,many
of these ideas fail during the developmental stages. Often the faults are missed steps
and activities, poor organizational design and leadership, with inadequate quality of
execution [7]. Trimi and Berbegal-Mirabent [29] argued that even though it was once
believed that products were only developed as the result of a technological break-
through or a disruptive technology, that creating differentiated, high quality products
begins with understanding customers’ unmet needs and value orientation. That being
said, they also argued that managers should be able to respond to technological
change, realizing how to deliver new technology to customers, requiring businesses
to constantly evaluate their value propositions to ensure their offer matches well with
customers’ demands.

Moreover, the development of products with low environmental impact is one of
the key contemporary trends in environmental management, and therefore managers
need to consider integrating environmentally friendly technologies and inputs
throughout the life cycle of products [21]. New product development with prop-
erly integrated sustainability dimensions has reportedly been beneficial to organiza-
tions through greater efficiency in resource use [26], enhanced corporate image [6],
increased sales and market share and greater know-how concerning the creation of
new technologies [9]. Furthermore, the development of environmentally sustainable
products can positively influence operational performance [16], innovation [15] and
market performance [13, 25]. The economic benefits of sustainability often follow
on from the environmentally sustainable benefits. That is to say, optimizing raw
material and energy usage, reducing consumption of other resources and improving
waste management often results in reduced production costs. Enhanced operational
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and market performance through sustainable product development can also result in
greater organizational value creation [24]. Social sustainability is often referred to as
the general well-being of employees instead of the influence organizational transac-
tions could have on their local society [3]. There are, however, a lack of theoretical
and empirical studies regarding social sustainability and organizational management
[11].

The personal values of employees and managers, their attitudes and commit-
ments to sustainability also have a significant weigh in how committed organiza-
tions are towards reaching their sustainability goals [22]. Katsikeas, Leonidou and
Zeriti [18] also found that the effects of eco-friendly product development on product
development effectiveness becomeweaker when the organizational environment was
complex. Organizations tend to limit their product strategies in complex environ-
ments. Managers therefore need to design a structure for sustainability commitment
across all areas of their organization. This structure should provide both available and
qualified resources on each phase of the development processes to facilitate effective
environmental management. That is because achieving sustainability will require
not only attention to the technical details and scientific enhancement of systems but
also the human element, which varies from project to project and from person to
person [10]. Furthermore, Leonard-Barton [20] argued that core capabilities could
possibly hinder innovation. Highly innovative organizations must challenge their
current capabilities and methods in order to advance and develop.

10.2.2 Icelandic Marine Sector

One of the Iceland’s largest industries is the marine sector, which has stimulated
considerable job creation and innovative product creation. This includes activities
ranging from fishing to processing, with machineries, services and technological
innovations, transporting to sales and marketing, as well as endless product innova-
tion. One fish can provide an array of products, including seafood, canned goods,
dried fish, marine supplements, cosmetics and medical products, fish leather and
omega-3 oils. Over the past few years, there has been a notable development within
the Icelandic marine sector. Importantly, 2018 was the first year when exports of
technological machinery and services outweighed exports of Icelandic cod, demon-
strating the importance of the marine sector as a whole. The Iceland Ocean Cluster
with its innovative incentives has played a vital part in economic growth in Iceland.
Even though job creation in fish processing has decreased over the past few years,
innovation through the marine sector has created many new jobs. Fish farming is
becoming a large industry and start-ups have emerged focusing on everything from
fish-skin wound treatment to beauty products made from collagen. As has already
been demonstrated, there are vast opportunities from fish by-products.

Different manufacturers take varied approaches to implementing their environ-
mental practices for sustainable product development depending on various driving



10 Walking the Talk? Sustainability in New Product Development Projects … 141

factors such as customer awareness, legislation, economic benefits and competi-
tive strategies [17]. However, due to influences from various stakeholders, including
government, consumers, societies and the business partners, attention to sustain-
ability needs to be paid. Even though there are commonalities in new product devel-
opment projects in the context of sustainability, however, there are also contex-
tual variations. For example, Kara, Ibbotson, and Kayis [17], in their large-scale
researchproject, foundout that geographical differences result in different legislation,
competition and consumer pressure to utilize various decision tools.

There are a few design tools in the literature that are discussed in the context of
sustainable product development. Probably the most common ones are LCA (life
cycle assessment), DFE (design for environment) and ECQFD (environmentally
conscious quality function deployment). We will address each of those in turn. An
approach of material grouping for simplified product LCA has been presented by
Sun, Rydh and Kaebernick [28]. Their approach is essentially a simplified method to
evaluate the environmental impact of material selection for products. It is based on
the analysis of the materials they use, which are then classified into groups according
to the type of material and their environmental performance. Vinodh and Rathod [31]
argued that integrating LCAmethods can facilitate sustainable product development.

The basic idea behind the DfE methodology is to bring environmental expertise
directly to the designers [4]. The introduction of DfE methodologies in manufac-
turing minimizes future weaknesses and inefficiencies by paying attention to the
environmental aspects right from the start of the design stage, leading to a reduction
in both materials used and the waste of products. DfE ensures minimized potential
environmental impact throughout the life cycle of the product by allowing innovators
not only to create just the product but have influence during its whole life cycle [33].

ECQFD centres around a design methodology for an environmentally friendly
product design. By classifying the significant parts of improving environmental
consciousness and identifying the impact of design changes with respect to potential
environmental improvements, ECQFD can be used as s a tool or a method at the
product development stages to ensure sustainability [32].

Design tools such as LCA, DFE and ECQFD approaches are likely to be utilized
in the medium- and high-complexity product development by, e.g. OEM (Original
equipment manufacturers), as suggested by Kara et al. [17]. However, in order to use
these approaches, it is essential that the company or industry has an organizational
know-how about application of these approaches. Furthermore, often these tools are
usedwith a focus on the operational part of the project, that is how it will be applied in
the operation (e.g. production line) once the product is developed, or in other words,
once the project of product development is finished. Each product development is
unique, has beginning and end and scope, and hence by definition it is a project.
New product development projects are new every time and require a way to maintain
sustainability as an underlying value, regardless of the project´s unique nature. To
sum up, even though there are some tools that enhance sustainable thinking in new
product development, in order to actually apply those tools, companies need to (1)
be educated about those tools, (2) establish ways how those tools are used not just in
operations, but also in one time endeavors—development projects, that are unique
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every time and (3) make use of those tools implicit in an organization´s mentality and
processes. Applying knowledge from other fields or other geographical locations is
not simple, as particularly large industries are face unique and different situations of
sustainability in each geographical region or social context. This is why in this paper
we focus on a particular industry in a specific context—Iceland, when investigating
sustainability in new product development projects.

10.3 Methodology

We collected data from personnel at each stage of the new product development
process within the Icelandic fisheries and other organizations within the Icelandic
marine sector.

10.3.1 Procedures

Data for the main study was collected over a period of one week in April 2019, where
the researcher visited 40 possible organizations which were identified from online
research as being organizations within the marine sector associated with product
development. Each individual was asked about his or her job title and daily projects
before answering the questionnaire. None of the individuals acknowledged that they
had any formal training in sustainability or product development. Moreover, based
on the researcher’s short interaction with these individuals, most of them either had
degrees as engineers or technologists. Their responsibilities towards product devel-
opment were often intertwinedwith other responsibilities of administration and oper-
ations, and often the development projects were their responsibility by pure chance.
Only one organization, the Icelandic Ocean Cluster, was given advance notice of the
arrival of the researcher. Within the Icelandic Ocean Cluster are about 70 different
organizations, which is why they were contacted beforehand. Other organizations
who participated received a short introduction minutes before answering the ques-
tionnaire. Due to the unique sample this approach was seen as the most feasible
option, it had to be made sure that only individuals within the marine sector and
involved in product development were participants.

10.3.2 Participants

The target populations for this study consisted of individuals who were related to
product development within the Icelandic marine sector. The sampling frame was a
list of many, if not all organizations, within the marine sector in Iceland, which were
found through online research. Organizations were deemed unsuitable and excluded
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if they did not participate in product development. Purposive sampling was used to
gather data which lead to the sample being specifically chosen based on their job title
and day to day projects at work. Each individual necessarily had to have connections
with at least one of the four stages of product development in the Iceland marine
sector.

Initially, there was not a determined target sample size. The marine sector is one
of the largest industrial sectors in Iceland, with various service and research firms
coupled with an initiative through the Icelandic Ocean Cluster. There were about 110
organizations within themarine sector reported as actively participating in some kind
of research or product development. Within these 110 organizations, we estimated
that each organization would have about three individuals working in product devel-
opment drawing that conclusion on research and development departments from
some of the organizations. Of that, the sample reported here contains only about 40
organizations, which gives us a response rate of about 36%.

A questionnaire was delivered to these 40 different organizations and the
researcher handed them out and received responses. There were 75 questionnaires
handed out and 65 were answered entirely. The sample was dominated by male
respondents, 74% and the majority of the respondents fell in the 45–60 age group.
The educational level was relatively high and approximately 69% of the respondents
had a higher educational level of either a bachelors-, masters- or a master craftsman’s
degree. The industry is general is dominated by males at 85% of job participation.
However, over the industry of agriculture and fisheries only 7% of individuals have
a degree of higher education. No measures were undertaken to match the responses
to typical responses from individuals working in the product development of other
industries.

10.3.3 Measurement Scales

Figure 10.1 explaining four different stages of product development was used to
assess the different phases of product development that our respondents were respon-
sible for. A simplified nominal scale of Cooper [7] product development process was
used where respondents would choose between four different stages. The first stage
beingNeeds assessment and research, the second beingConceptualization and devel-
opment, the third item was Production, with the final item of Sales and marketing.

Fig. 10.1 A simplified version of Cooper’s product development process
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This first step of the questionnaire was done in order to understand the different
responsibilities towards sustainability that each participating individual had.

A simplified version of Alcock’s [2] measure of commitment to sustainability was
used to assess the respondent’s personal values concerning sustainability. The first
five items of the measurement were five-point Likert scale statements. All the scale
points were labelled ranging from 1 (“Strongly agree”) to 5 (“Strongly disagree”),
with the middle statement being neutral. Alcock’s measure was particularly fitting
since the author seeks to measure commitment, not attitude, by setting sustainability
in the context of personal cost with time, effort and changes to lifestyle.

For measuring sustainable product development, a scale for sustainable consump-
tion was adjusted to fit statements of product development. To distinguish from
economic, environmental and social dimensions of sustainability an original scale
from Balderjahn et al. [3] was used. The scale can be divided into three sections, one
section reflecting the economic pillar of sustainability, the second section reflecting
the environmental pillar and finally a section on the social pillar of sustainability.
However, the scale did not provide a good measure for social sustainability. Each
statement related to social sustainability emphasized employees and workers, not
addressing the topic of gender equality or the possible social impact of the product.
The original scale from Balderjahn et al. [3] had statements such as “Is it made
from recycled materials?”, “It is produced in a manner which minimizes the use of
resources?”, “Workers’ human rights are adhered to?”, and “It is a useful product?”.
These statements were adjusted to: “We use recycled materials.”, “We minimize the
use of resources.”, “We obey laws of human rights.”, and “We bear in mind that
the products and services are useful.” This 12-item, five-point Likert scale measured
the respondents’ professional attitudes towards sustainability. The scale points were
labelled from 1 (“The statement corresponds very well with us”) to 5 (“The state-
ment corresponds very badly with us”), with 3 beings (“This statement corresponds
neither well nor badly with us”). In addition to the above-mentioned items, the ques-
tionnaire also contained questions regarding the respondent’s age, gender, living area
and educational level. These all used nominal scales.

10.4 Results

To better understand the relationship between the different product development
stages and sustainability and commitment to sustainability, we examined whether
individuals associated with the four product development stages were different on
the two sustainabilitymeasures. That is, commitment to sustainability and sustainable
product development. In the following sections, we will report the results for each
of the dimensions of sustainability.



10 Walking the Talk? Sustainability in New Product Development Projects … 145

Fig. 10.2 Commitment to sustainability in the different stages of product development

10.4.1 Commitment to Sustainability

After reverse scaling the items for commitment to sustainability, we used an ANOVA
to look for differences between the stages of new product development. The results of
the ANOVA test did not show a significant effect of the product development stages
on the participants’ commitment to sustainability [F (2, 49)= 1.00, p > 0.05]. Thus,
the null hypothesis of no differences between the means was not rejected. As can be
seen in Fig. 10.2 the different stages were quite similar inmean levels of commitment
with the mean of individuals working at the conceptualization and developmental
level being 3,23, individuals from the production level being 3,35 and individuals
from sales and marketing level at 3,13.

10.4.2 Sustainable Product Development

As the sustainable product development scale can be divided into three sub-scales,
we start by looking at the scale as a whole before moving on to three dimensions
(economic, environmental and social). All scales were reversed before running our
analysis. Starting with the overall sustainable product development scale, we used an
ANOVA test to look for differences between the stages of new product development.
The results of the ANOVA test did not show a significant difference between the
product development stages when examining their emphasis on overall sustainability
(F (2, 49) = 0.72, p > 0.05). Thus, the null hypothesis of no differences between
the means was not rejected. As can be seen in Fig. 10.3, the different stages were
quite similar in mean levels of sustainability, demonstrating the mean of individuals
working at the conceptualization and developmental level being 4,06, individuals
from the production level being 3,87 and individuals from sales and marketing level
at 3,98.

We next examined the sub-scales from the sustainable product development scale.
For economic sustainability we found no difference between the three stages of
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Fig. 10.3 Sustainability in the different stages of product development

product development (F (2, 49) = 1.44, p > 0.05). The same could be said for both
environmental (F (2, 49) = 2.17, p > 0.05) and social sustainability (F (2, 49) =
0.748, p > 0.05). As can be seen in Fig. 10.4, the different stages had very similar
sustainability levels for all three of the sub-scales of sustainability demonstrating
the mean of commitment to the economic pillar of sustainability ranging from 3,53
from individuals within the conceptualization and development stage on the product
development process, 308 form individuals within the production stage of product
development and finally 3,42 from individuals within the sales and marketing stage.
The mean of commitment to the environmental pillar of sustainability disseminates
from a mean of 4,28 from individuals within the conceptualization and development
stage, amean of 4,30 from individuals within the production stage and amean of 4,37
from individuals of the sales and marketing stage. Finally, the mean of commitment
to the social pillar of sustainability ranged from the highest mean of 4,38 from indi-
viduals within the conceptualization and development stage, 4,23 from individuals

Fig. 10.4 Sub-scales of sustainability in the different stages of product development
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within the production stage of product development and 4,17 from individuals within
the sales and marketing stage.

As can be seen from these results we do not find that the stages of product develop-
ment are associated with different levels of sustainability or commitment to sustain-
ability. However, our data is limited to a small sample and should be considered
exploratory.

10.5 Discussion and Conclusion

As consumers value towards products is shifting more and more towards sustain-
ability and not financial value, organizations must commit their products to sustain-
ability to meet their consumer’s needs. This used the case study of the Icelandic
marine sector to investigate the difference in individual commitment to sustainability
between different phases of product development as well as contributing to literature
about personal sustainability values. To our knowledge, this is the first study that
investigates whether there exists a difference towards sustainability commitment in
the different stages of product development within a particular economic sector.

As demonstrated in the findings chapter, the groups within product development
behaved very similarly and had distinctive commitments towards sustainability. The
statistical outcomes of this study indicate that professional sustainability commit-
ments do not differ between stages of product development. Consequently, product
developers should direct more of their attention to focusing on different sustainability
attributes on different product developmental stages. Onemight wonder why individ-
uals do not differ, if specialization between the stages is significant. It could also be
that the complex and ever-changing environment in the Icelandic marine sector is a
factor in the lack of differentiation between product development stages. In addition,
the personal values of individuals towards sustainability seem to play an underlying
role in their professional attributes to sustainability. Possibly individuals also find it
difficult to relate to being in product development, even though their daily projects
revealed otherwise.

Although future research could add to the sample size, since the result showed
no significant difference between the two groups there is a chance that a new study
could arrive at the same results. Namely, that the two groups have a small effective
size and behave very similarly. The main disadvantage of using this specific sample
is the generally small sample size within the sector.

Future research could also demonstrate a difference between the sustainability
objectives of the organization as a whole and objectives of stages in product devel-
opment. Qualitative research is also needed to demonstrate and give a deeper under-
standing of why the product development stages do not differ. Much remains to be
understood concerning the sustainability of products and interactions with leaders
and innovators in product development. It must not be forgotten that the leadership
of an entrepreneur is likely to be fundamental to the level of sustainability of an inno-
vation that is achieved. Given this, product developers and entrepreneurs may need
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to be educated to ensure a broader perspective than is common in many technical
field todays, which suggests the need for more monitoring of their work situation
to investigate the sustainability of new products arriving on the marketplace, and
how this could be improved. More reflection needs to be given to describing what
is a sustainable innovation and how it might be developed across different phases of
product development. A sustainable solution must be long-lasting, environmentally
responsible for the provider, i.e. the business, and society, including consumers.

10.6 Compliance with Ethical Standards

The authors declare that they complied with all guidelines given by the Science
Ethics Committee at the University of Iceland. Informed consent was obtained from
all participants and all data was anonymized. The research does not require ethics
approval, as it mentioned in the waiver issued by the University of Iceland Research
Ethics Committee.
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Chapter 11
Inter-Organizational Co-Creation:
An Approach to Support Energy
Transition Projects

Afshin Jalali Sohi, Maryam R. Nezami, Hans Bakker, and Marcel Hertogh

Abstract Societal challenges such as climate change and inefficiency of energy
systems more and more crave for a sustainable environment. Research proved that
restructuring energy systems into more sustainable forms, called “Energy Transi-
tion”, has faced challenges. How to deal with these challenges requires the co-
creation between various actors withmultiple disciplines, expertise, and perspectives
from different organizations. The research question to be answered here is whether
co-creation helps the interaction between different actors in an inter-organizational
project for the sake of better project results. By doing case study research in the
Netherlands, an example of co-creation project in its front-end phasewas investigated
regarding the interaction among different actors involved in the project. The research
revealed that in the case of a co-creation project themultiple actors collaborate across
organizational boundaries in order to unite. This leads to a better solution-finding
approach. Openness, trust and respect are valued more in co-creation. Moreover,
the project team is better integrated to work towards a shared interest which are
social benefits. The co-creation facilitated the data-sharing among the key actors
in the project which traditionally is influenced highly by the mother-organizations’
culture. Further research will investigate the transition in organizations to support
the co-creation approach.
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11.1 Introduction

TheDutchministry of EconomicAffairs andClimate Policy in 2016 had the ambition
of transitioning towards a low-carbon energy economy that is safe, reliable and afford-
able. The strategy for the energy transition includes focusing on reduction of CO2

emissions, supporting innovation and seizing economic opportunities, integrating
the energy transition into spatial planning, introduction of energy functionalities,
and last but not least to further develop the strategy through “energy dialogue with
the public, businesses, NGOs and government authorities”. The coalition agreement
of the Dutch cabinet in 2017 set the national strategy on 49% CO2 emission reduc-
tion by 2020 while the international strategy aims at 55% CO2 emission reduction
[42]. This difference between the objectives of the Netherlands compared to Europe
ignites the necessity of speeding up the energy transition in the Netherlands to reach
the European Union goals.

The Dutch National Research Agenda as a source of inspiration for scientific
developments for the direction of societal challenges for society in future offers 140
overarching scientific questions in 16 divers directions [11]. In line with the move
towards energy transition one of those 16 directions is dedicated to energy transition.
The purpose of the research is to build a sustainable and secure energy supply and a
strong, green knowledge-based economy. It is believed for such an energy transition
an integrated approach is required which addresses technical, social, economic, legal
and spatial challenges that allow excellent building blocks to be implemented quickly
and on a large scale [11].

The energy transition may have effects on many businesses and innovation strate-
gies both locally and globally. It certainly questions the survival of companies like
Shell which works on extraction and an executive refinement of fossil fuel if the
world transitions to lower carbon energy production and consumption. Chad Holl-
idays from Shell claims that Shell has a flexible strategy to keep in step with the
changes in the energy system [37]. It can be argued that all the businesses which rely
on fossil fuel feel the societal urgency for sustainability purposes.

Although energy transition is a goal, the performance of those projects are not
promising based on research [22, 33, 45]. It was understood that energy transition
is a global goal. However, it has faced challenges in the countries who start moving
to reach those goals. For example, German renewable energy cooperatives strug-
gled as market collapsed as cited by Buchsbaum [8]. He claimed that the industry is
paralyzed by the downwards pressure on onshore wind energy expansion. Another
example is inTheNetherlands.As reported byNetherlandsEnergyResearchAlliance
(NERA) energy transition has faced a number of challenges such as clean and flex-
ible industry, intelligent energy systems, the Dutch transition in a global context and
dealing with variation [30]. NERA Stated that, in order to support the energy transi-
tion, the cooperation in the market is required [2]. This cooperation can be realized
between the policymakers, infrastructure asset owners and the cooperating countries
in the energy transition agreement. However, the facts and figures reported by the
European Commission show that the international transition is lagging behind of
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what has been targeted as interconnection capacity [13]. Therefore the cooperation
between the actors in energy transition plays an important role in goal achievement
of the energy transition.

By studying the challenges of energy transition in Germany, Pegels et al. [33]
stated that energy transition needs a formation of transformative alliances to be
successful. In their viewpoint alliances will need to go beyond conventional bound-
aries. Theybelieve that success of a transformation alliance is dependent on aplatform
of employment, competitiveness and innovation.

Insufficient supporting infrastructures is one of the main challenges energy tran-
sition has faced [10]. When it comes to realization of infrastructure, there is no
single organization or authority responsible but numerous actors are involved. This
becomes even more important when it comes to international energy transition. In a
study about electricity production (high voltage direct current) in energy transition
Pierri et al. [34] cited three categories of challenges: technical, economical and social,
and environmental challenges. They propose that a solution to solve the challenges
and achieve an agreement is the strict collaboration between existing associations
and involved actors like energy companies.

Blanchet [5] studied the governance of energy transition projects in Berlin. He
mentioned that energy transition will need transition management in regard to socio-
technical transitions. Based on the research he claimed that the inclusion of local
stakeholders, creating common interest through framing, familiarizing the public
with the issue through forums and advertising are the strategies in energy initiatives.
Heiskanen et al. [19] studied the emergence of sustainable energy transition from the
perspective of two main energy companies in Finland. They found that new forms
of collaboration are emerging within the coalition for energy transition. This new
form of collaboration requires the combination of actors working together for a joint
purpose.

It became clear that energy transition is “a must” for societies for sustainability
purposes. It is also evident that the road to achieve energy transition is not as smooth
as it was hoped for and there are challenges to achieve the set objectives. One
main challenge is the collaboration of different actors in energy transition projects.
Talking about “different actors” the focus is on inter-organizational collaboration
where different organizations come together for a shared interest, in this case energy
transition. Collaboration has different forms and co-creation is one of them. In this
research a closer look has been taken to an example of a co-creation energy transition
project. The objective of the research is to study how different organizations in an
inter-organizational setting co-create to achieve a set goal.

In the paper Sect. 11.2 elaborates on the literature review regarding the concept
of collaboration. Section 11.3 elaborates on the research methodology. The research
results are presented in Sect. 11.4. Sections 11.5 and 11.6, respectively, cover the
discussion and conclusion of the research.
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11.2 Literature Review

In Sect. 11.1 it was argued that energy transition is a necessity for the modern society
to overcome some societal challenges regarding sustainability. It was also mentioned
that energy transition is not possible without a good collaboration between different
actors such as client organizations, energy companies and NGOs among others. This
section aims at providing a background study on collaboration. Further, this section
explains what it is meant by inter-organizational projects.

Collaboration is an universal activity in modern societies and is recognized as a
promising approach to address organizational and societal problems [17]. The word
of collaboration is originally derived from the Latin word collaborare that means
“work with” [18]. Different scholars provide different definitions of collaboration.
Collaboration has been defined as the interdependent work of people together to
achieve a greater interest and goal than they can attain individually [25]. According
to Lu et al. [25], collaboration means: “any effort to collaborate to exchange infor-
mation, ideas or useful resources necessary to create a shared understanding for a
common and creative purpose”. Based on the definition of Bryson et al. [7], collabo-
ration is “the process intended to foster sharing that is necessary among involved or
affected groups or organisations in order to achieve the collective gains or minimise
the losses”. Gray [16] proposed the definition of collaboration in her book as a
process through which “parties who see different aspects of a problem can construc-
tively explore their differences and search for solutions that go beyond their own
limited vision of what is possible”.

Various individuals are involved in collaboration and joint their efforts in order
to obtain mutually desirable goals [6]. Collaboration is considered in the literature
as an umbrella term for alliancing, networking, joint ventures and partnering [20].

There are other terms such as cooperation and coordination that sometimes inter-
changeably have been used by practitioners or in literature. McNamara [27] iden-
tified the differences between collaboration and other forms of working together—
such as cooperation and coordination. According to him, while cooperation put the
emphasis on individuals, coordination acknowledges the relationships in team and
collaboration is centred by the relationships.

Collaboration creates long-term relationships through the involvement of partic-
ipants which lead to greater innovation to achieve common goals [23]. In addition,
close collaboration results in decreasing lead-time and improve quality in design
and development [28]. Azari and Kim [1] recognized the parameters that have an
effect on the quality of collaboration in the construction projects as accountability,
commitment, communication, compatibility, timely involvement, joint operations,
mutual respect and trust. The council of administrators of special education make
a list of recommendation for collaboration [23]: listen to each, fully understand
alternative opinions and perspectives, find and work from common ground, try to
elucidate concerns and expectations, respect other people’s differences, make use of
each other’s strengths and expertise, discover alternative ideas or perspectives and
work together to attain the best possible solutions.
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The term collaboration is mainly used when different organizations/parties work
together to achieve an objective together which is not achievable without collabora-
tion.Basedonwho those parties are in any formof collaboration, different researchers
found different factors of collaboration.

Previous studies on this subject havemainly concentrated on collaboration and the
relationship between client and contractors [39], between the owner, design teams and
contractors [38] and collaboration in project-based supply chains [24, 26]. However,
inter-organizational collaboration in multi-client projects is less addressed in the
literature. Hence, the focus of this research is on factors of collaboration in the form
of co-creation in multi-client inter-organizational projects.

According to Jones et al. [21] an inter-organizational project: “involves two or
more organisational actors from distinct organisations working jointly to create a
tangible product/service in a limited period of time”. Themain difference between an
inter-organizational project and other forms of collaboration is the fact that projects
are temporary [21] but not any form of collaboration is temporary. In case of inter-
organizational projects, the project organization dissolves after achieving common
goals. A wide range of industries such as advertising [15], construction [12, 46],
biotechnology [36], computer [14], financial services [35] have applied this kind
of joint working of various organizations. However, there are few frameworks of
understanding the different kinds of inter-organizational projects [21].

By reviewing the literature it was concluded that collaboration can be generally
defined as a working condition in which different actors come together for achieving
a shared interest/goal while the achievement of the goal is impossible individually.
It was discussed that collaboration is different than cooperation and coordination.
Collaboration can be applied in different forms, however, at the end the purpose of
collaboration is achievement of shared goals. Collaboration can be among any two or
more parties such as client-contractor, contractor-subcontractor, contractor-supplier
and many others. In this research the focus is on collaboration between different
client organizations for energy transition purposes.

11.3 Research Methodology

The objective of the research is to study how different client organizations in an
inter-organizational setting collaborate in the form of co-creation to achieve a set
goal. The research question to be answered here is whether co-creation, as a form of
collaboration, helps the interaction between different actors in an inter-organizational
project for better project results. In order to answer the research question, a case study
research [47] is performed. To gather information about the project two approaches
were taken: document study and semi-structured interviews with the key roles in the
project and parent organizations.

The interviews intended to get an insight about the soft factors of collaboration
which were not possible to get from the document study. For sensitivity reasons the
name of the project and interviewees were kept anonymous.
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The project is about infrastructural objects (such as locks and sluices) in the
Netherlands that are reaching end of their life cycle. The first possible solution
is to replace these objects by new ones which will be designed again for another
100 years. However, in 100 years’ time the same issue will raise that is faced now:
replacement of objects. Therefore, there should be a more innovative solution which
answers nowadays societal challenges. All these objects are owned, constructed,
operated and maintained by different organizations. However, there are always one
or two organization which is/are known as the asset owner. Most often these infras-
tructures are interconnected, meaning that replacement/renovation of one object has
consequences for other objects as well. To come up with possible scenarios for the
replacement of those objects the asset owners need to come together and collaborate
to reach a better result.

Although the replacement of those objects is the current issue, the obligation for
moving towards sustainable energy and CO2 emission reduction asks for a more
integrated approach towards energy transition. Hence, one of the possible scenarios
would be the integration of replacement of those objects with energy transition
projects.

The project was initiated with an open question to the public. So any interested
party could join and brainstorm in finding a solution for this project. The fact that
it was an open question to the public resulted in an integration of the project with
energy transition goals. The initial idea was finding a solution for the replacement
of those infrastructural objects. However, energy companies showed interest in the
project which lead to integration of the project with energy transition purposes. Since
the number of those infrastructural objects is big, it was decided to start with a pilot
location.

The project is at its front-end phase. The front-end phase itself can be divided into
sub-phases. In this case, the front-end was split into six sub-phases. The decision of
splitting the phase into six sub-phases was made to extend the process with more
clear stage gates. The first phase of the project was mainly brainstorming for ideas
to solve the current issue (replacement of infrastructural objects which are at the end
of their lifecycle). This phase was the opportunity framing phase where different
scenarios were developed as possible solutions. The integration of energy transition
into the basic project purpose was initiated in this phase. In phase two the project
team focused on less scenarios (funnelling the ideas) from the perspective of the
asset owner and the energy company. The output of phase two was the business
case document and technical design at a high level. Therefore phase two focuses
on answering the question on generic and local level (technical, legislation, rules,
etc.) in a form of a business case. Phase three is about making a plan for specific
location (pilot location). Phase four is about preparing for the project with detail
design. Phase five is then executing it and phase 6 is evaluating and turning it into a
form of standard which can be applied and repeated in other locations.

This project fits well with the definition of an inter-organizational project since
there is more than one organization involved (the asset owner and the energy
company).Moreover, there was a common goal for the involved parties in the project.
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Table 11.1 Interviewees functions

Function Project/parent organization

Interviewee 1 Investment manager Project

Interviewee 2 Project leader Project

Interviewee 3 Process manager (secratory) Project

Interviewee 4 Senior adviser Project

Interviewee 5 Adviser Parent organization

Interviewee 6 Project manager innovation (energy transition) Parent organization

Interviewee 7 Strategy director Parent organization

The common goal here was the social benefit. The emphasis should be put on the
total social benefit while not threatening each other’s interests.

In total seven interviews were performed: 4 at project level and 3 at the parent
organizations. Table 11.1 presents the interviewees’ profiles. All the interviews were
transcribed. Then by coding the relevant key words (collaboration, cooperation,
co-creation, team integration, project team) the relevant parts were extracted. By
qualitatively analysing the data, the perception of collaboration and the factors of
collaboration were extracted. By doing a desk research on project documents also
the factors of collaboration (in this case co-creation) were extracted. After compiling
the results of interviews and desk research the final list of collaboration factors was
concluded. Section 11.4 elaborates on the research results.

11.4 Results

At first instance, it is important to explore what the project team perceives as
collaboration. Interviewees were asked to provide their definition of collaboration
(Table 11.2).

Some general dimensions of collaboration mentioned by the interviewees are (1)
setting a common goal (2) working together (3) shared interest over individual inter-
ests (4) horizontal network structure and (5) openness in communication.While prac-
titioners perceived collaboration as working together towards a common goal, they
perceived co-creation as creating anew thingbyworking together. Thus the difference
between collaboration and co-creation is mainly about creativity and innovativeness
in creating something new.

Although most of the interviewees interpret co-creation as a form of collabora-
tion, still some believe that co-creation goes beyond the collaboration. Interviewee
3 perceives collaboration different than co-creation by pinpointing it to the contract:
binding the parties, hierarchy and expectations from each other. She believes that
the emphasis in co-creation is on creating something new which makes it different
than collaboration, although “working together” is a pre-condition for both collabo-
ration and co-creation. Innovativeness and creativity is mentioned often as the keys
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Table 11.2 Definition of collaboration by interviewees

Interviewee Definition of collaboration/co-creation

Interviewee 1 Collaboration in this field is co-creation. Collaboration is having discussions
about the way to co-create with each other. The output of discussion will be
published

Interviewee 2 Collaboration is working together, not putting anybody’s interest first, but
jointly looking for shared interest

Interviewee 3 Co-creation is to create something new in a group working together with no
boss (hierarchy), expectations and contract binding

Interviewee 4 Collaboration is about being open in communication

Interviewee 5 Collaboration is having a mutual goal and try to achieve it together

Interviewee 6 Collaboration is being able to take and to give in the search of reaching the
common goal

Interviewee 7 Collaboration is about “why” and not “how”. Recognition of public values and
being clear how to achieve it

for co-creation. The project leader from the energy company believed that the word
co-creation is the same as collaboration and people use it if they want to give collab-
oration more flavour. However, after working in a co-creation team, he mentioned
that co-creation might have a particular meaning compared to collaboration although
to him both concepts are the same. Interview 2 mentioned that in collaboration you
need to form a team which it has a kind of identity. That identity keeps the team
together towards a goal rather than a group of people from different organizations
sitting at the opposite side of the table.

In the co-creation of an inter-organizational project the project team set some
basic principles of co-creation. The purpose of doing so was to make it clear for the
participants in the project what to expect from co-creation. The principles helped the
team to have a clear picture of the process. Table 11.3 presents those basic principles.

Table 11.3 The basic
principles of co-creation in
the case study project

Basic principles for co-creation in general

Full Transparency

Joint search for joint steps

Respecting each other

Defining the playing field

Thinking of possibilities

Setting clear goals

Ensure the direction; control of the process

Providing room/space for everyone

Take care of each other

Knowing and respecting each other’s interests

Apply network organization rules
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Table 11.4 Positive and negative aspects of co-creation recognized by the project team

Positive aspects Negative aspects

Setting multiple challenging goals Assuming that the outcome for the asset owner is
fixed

The right of the initiators Presentation does not reflect the reality

Sharing the knowledge and skills that are
needed, in a timely manner in the process

Keeping only the related content for the asset
owner (exclusion)

Dedicating time and space Having a tunnel vision in the process

Give each other incentives Lack of space

Make the interests clear Thinking in problems

Helping each other in the thinking process Hidden agendas

Being able to make personal contribution No equivalence of values

Achieving success, progress and energy (in
process)

Abuse

Working towards social values Continuous process discussions

People, Planet and profit No added value

Motivation, intrinsic values

As can be seen in the table, the basic principles are meant for better alignment of
the team and understanding of co-creation. The emphasis was put on equality in the
team by, for example, “knowing and respecting each other”, “network organization”
and “goal setting”.

Those basic principles of co-creation could lead to some specific positive or nega-
tive aspects as recognizedby theproject teamat the early stageof the project (phase 1).
Table 11.4 elaborates on the identifiedpositive andnegative aspects of the co-creation.

By comparing the identified positive and negative aspects of co-creation it can
be argued that the positive aspects are mainly about the integrity of the team as
a single unit focusing on a shared interest. However, the negative aspects stress
the tunnel vision and the situation where there is no essence of collaboration and
innovativeness because of being restricted to presumptions. Those presumptions
hinder the collaboration. For example, “hidden agendas” is a threat to openness
and trust. “Exclusion” of any parts in the project without being open about it also
threatens the trust and consequently the collaboration. Thus, the negative aspects
should be avoided and recognized in the early stages of the project in order to achieve
a successful collaboration.

Apart from the basic principles of co-creation, the interviews resulted in gathering
a list of factors which influence the collaboration. Table 11.5 presents the factors of
collaboration.

By analysing the factors mentioned by the interviewees for collaboration it can be
said thatmost of the factors contribute to soft aspectswithin project team such as trust,
sympathy, respect, team spirit, top management support, people over instructions,
commitment and equality among the actors in an inter-organizational project. The
second category of factors is related to project management like setting a clear goal,
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Table 11.5 Factors of collaboration in inter-organization project identified by interviewees

Factors of collaboration Frequency of being
mentioned by interviewees

1 Interested and enthusiastic people 2

2 Trust 2

3 Curiosity 2

4 Common goal 2

5 Working together 2

6 Common ground 2

7 Shared understanding from each other (get to know each other) 2

8 Support from the top management 2

9 High team spirits (having fun) 2

10 Make an integral business case 1

11 Sympathy 1

12 Respect 1

13 People over instructions 1

14 No monetary influence 1

15 Joint agenda 1

16 Commitment 1

17 Stable team 1

18 No restrict division of functions 1

19 Open knowledge sharing 1

20 Horizontal organization (no hierarchy) 1

21 Clarity of the goal 1

22 Clear communication 1

23 Early involvement of stakeholders (depending on every stage
of the project)

1

24 Contractual agreement 1

25 Loose of ownership 1

26 Iterative progress 1

27 Equality (everybody has a voice and should be heard) 1

joint agenda’s, integral business case and contractual agreements. The third group
of factors is those which are related to processes such as clear communication,
open knowledge sharing, and early involvement of stakeholders. The last identified
group of factors are those which contribute to team structure such as stable team and
horizontal organization.

One of the interviewees mentioned that in co-creation we are not anymore parties
but people who sit together around the table as a team. This observation reflects on
the integration of team rather than separated organizations around the table. Another
interviewee supports the idea of integrated team by mentioning that in a co-creation
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project environment everybody is the same in the team. This means that there is
no priority/importance given to any sort of hierarchy in the project organization.
That is why the horizontal project organization is mentioned as a factor of inter-
organizational collaboration.

One of the factors of inter-organizational collaborationmentioned by interviewees
was “getting to knoweach other”.One of the teammembers in reflecting about the co-
creation process stated that: “I am positive about the fact that the project team made
somuch progress although it was made of people who didn’t know each other before.
The vision of others helped shaping our own ideas”. This means that even though
the project team didn’t know each other before, the co-creation process enhanced
the collaboration among them which resulted in good project progress. Interviewee
2 mentioned: “you need to get to know each other in order to see what kind of plans
fit both interests”. He believed a common knowledge about the project is required
for better understating of each other.

The interaction among team members is reflected in project documents. There
was an observation by a team member that as learning point we should listen better
to each other. Another team member supports this idea by mentioning that there
should be a balance between listening and speaking.

“Transparency” was mentioned as a factor of inter-organization collaboration.
Interviewee 3 supports this factor by saying that “in co-creation everybody sits in
the team for the public good. In this case nobody was allowed to keep information
behind”.

Apart from the positive side of co-creation there were also negative aspects
observed by the team. A team member said that there was a “structured chaos” way
of doing things in some meetings. When different people with different backgrounds
come together without any structure, only the last five minutes would be spend on the
core subject. This observation by the team member is interpreted by the researchers
as inefficiency ofmeetings in co-creation. Regarding the chaos another teammember
said: “as long as chaos is intrinsically motivated, it will lead to success”. Therefore, it
can be argued that there is some structure needed in a co-creation process to increase
the efficiency. Another negative aspect observed by an interviewee was the existence
of “group thinking”. Interviewee 2 mentioned that “group thinking” is a drawback
of group meetings until somebody starts criticizing the idea. Then everybody starts
questioning the progress.

Regarding the importance of having a stable team for a co-creation project one
of the interviewees mentioned: “the team should be stable. You can’t have people
running in and out all the time because you have to build knowledge”. The importance
of knowledge remaining in the team by establishing a stable team is also highlighted
in literature about Agile project management [3].
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11.5 Discussion

The first topic which was explored in this research was the perception of collab-
oration. It was revealed that almost all interviewees perceived collaboration as
working together to achieve a common goal. Interviewee 2 mentioned that to achieve
the social good (common goal) the parties should always comprise their bene-
fits. This highlights the importance of interaction among the involved actors in the
inter-organizational collaboration project.

Explaining the perceptions, interviewees mentioned “contract” as a factor which
can affect collaboration. Collaboration can be realized in form of co-creation. The
first observation made was that although all interviewees have a clear picture of co-
creation, not all of them see the collaboration and co-creation as the same concept.
For example, interviewee 3 believed that in collaboration there is a contract which
plays an important role while in co-creation there is no contractual agreement. Liter-
ature also supports the fact that collaboration is affected by contractual agreements
[40]. Co-creation in literature is when the customer also takes a role in creating the
value [32]. According to research [32] the development of relationships between two
actors is based on interaction and dialogue. Mele [29] states that value should be co-
created rather than created by the service provider for the customer. By a literature
scan it was concluded that most of the literature on co-creation has looked into the
relationship between customer (client) and providers (suppliers) [29, 32, 44]. This
research concludes that co-creation hasn’t been studied in the context of multi-client
inter-organizational projects.

Collaboration has been studied by different researchers [4, 9, 31, 39, 41, 43, 48].
However, collaboration in multi-client inter-organization projects has not received
much attention among scholars. Hence, in this research the secondary objective was
to explore the factors of collaboration which are recognized by practitioners in case
of an inter-organizational project. in total 27 factors of collaboration were identified.
Most of the factors contribute to soft factors of collaboration. This can strengthen
the idea that the motives of collaboration are soft aspects of project management and
not hard aspects such as contracting. Also it was evident that team related factors
such as “transparency”, “respect”, “trust”, “enthusiast people”, “commitment” and
“high team spirit” get the highest attention among the practitioners.

Comparing the identified factors in inter-organizational collaboration in this
research with the factors of other forms of collaboration in literature [39] it can
be concluded that factors of collaboration are mostly the same, no matter what form
of collaboration it is and between which two actors in the project. Suprapto et al. [39]
identified different categories of collaboration factors between client and contractor
such as relational attitudes, collaborative practices, joint capabilities and teamwork
quality. Relational attitudes include factors such asmanagement support and commit-
ment, valuing each other’s interests. Collaborative practices include items such as
formal integrated project team, goal setting, joint decision-making among others.
Joint capabilities are about competences and experiences of actors in collaborative
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relationship. Teamwork quality is about factors such as communication, coordi-
nation and cohesion, affective trust, aligned effort and balanced contribution. By
comparing these collaboration factors and the identified factors in this research it
can be concluded that the joint capability items were not recognized by practitioners
regarding the collaboration in multi-client inter-organizational projects. The rest of
factors show a huge overlap.

By studying the collaboration in a multi-client inter-organizational project a few
managerial implications can be drawn from this research. First of all, collaboration
is highly influenced by the shared interest of actors rather than contract. This helps
practitioners by putting more emphasis on the people side of the project rather than
contracting. Secondly, the recognition of collaboration factors in the context ofmulti-
client inter-organizational projects helps practitioners empower their collaborative
relationships to reach mutual goals for the society.

The scientific contribution of this research is bridging the gap in literature
regarding the perception and the factors of collaboration in a multi-client inter-
organizational context. For the successful delivery of inter-organizational projects
the collaboration between different actors is required. However, the collaboration
between multiple client organizations has not been studied thoroughly before. This
collaboration is of a bigger importance in case of energy transition projects where
the achievement of project goals goes beyond the contribution of a single client
organization.

11.6 Conclusion

Literature suggests that new forms of collaboration are required for energy tran-
sition projects [19]. In most cases the energy transition projects are not possible
to be executed without inter-organizational collaboration. It is inherently inter-
organizational since the scale of complexity of energy transition projects is on
one hand beyond the capabilities of single organizations and on the other side the
energy transition projects aremost often interconnected infrastructure projects where
different organizations are involved. Therefore one of the characteristics of these
types of innovative projects is being inter-organizational. It was also evident that
energy transition projects face challenges. Overcoming the managerial and social
challenges is impossible without a good collaboration between the actors of energy
transition projects. In this research a closer look was taken to a case study where
energy transition goals were integrated with the initial goals of project (replacement
of old infrastructure projects). In order to realize a good collaboration, this project
was run as a co-creation project which is recognized as a form of collaboration.
The research revealed that co-creation is a form of collaboration where the focus is
more on innovativeness and creativity for finding a solution for a societal challenge.
Therefore the factors of collaboration apply to co-creation context such as “shared
interest”, “common goal”, “transparency”, “openness”, “respect” and “trust” among
others. It was evident that soft factors of collaboration play important roles in the
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success of collaboration as they were more recognized by the practitioners than hard
factors such as contractual agreements. The integration of project the team is identi-
fied as one of the main characteristics of co-creation. The existence of the identified
collaboration factors does not guarantee the existence of collaboration. However,
the nonexistence of those factors hinders the existence of collaboration in inter-
organizational projects. This leads to the first managerial implication of this research
which is recognition and implementation of collaboration factors in the context of
inter-organizational energy transition projects. The scientific contribution of this
research is bridging the gap in literature regarding the concept of multi-client inter-
organizational collaboration. Further research can focus on the effect of identified
inter-organizational collaboration factors on project success. Also this research can
be the starting point for further research investigation in transitions in organizations
to support the co-creation approach.
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Chapter 12
Sustainability for Construction Projects

Hans Knoepfel

Abstract Construction projects normally last some years. Their results, buildings
and infrastructures, are used and operated duringmany decades.Meeting the needs of
current and future generations is asked for. To deal with the uncertainty of a long-time
future and to convince people of sustainable investments is not easy. In this paper, first
a basic model and a conceptual background for construction projects is presented.
Then the sustainability evidence is extracted from six large, medium size and small
construction projects of the past decades. Observations concerning capture, society,
economy, environment and resilience are described for each case. The conclusions
contain general criteria for the sustainability of a construction project design and
resilience as well as suggestions for further research.

Keywords Sustainability · Feasibility · Construction · Value analysis · Long-term
outcomes · Impacts

12.1 Introduction

The buildings and infrastructures are used and operated during many decades. The
objective of this paper is to contribute approach and experience for agreeing on
defined sustainability requirements and objectives and for achieving them for small,
medium size and large construction projects and programmes. Meeting the needs of
current and future generations is inquired [2, 10, 11].

The large part of the paper is based on the experience over a long-time span [6, 12].

H. Knoepfel (B)
Rosenthaler + Partner AG, Zurich, Baumackerstrasse 24, 8050 Zurich, Switzerland
e-mail: kn@rpag.ch

© Springer Nature Switzerland AG 2021
R. Cuevas et al. (eds.), Research on Project, Programme and Portfolio Management,
Lecture Notes in Management and Industrial Engineering,
https://doi.org/10.1007/978-3-030-60139-3_12

167

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-60139-3_12&domain=pdf
mailto:kn@rpag.ch
https://doi.org/10.1007/978-3-030-60139-3_12


168 H. Knoepfel

12.2 Research Method

The paper deals with construction projects and programmes. From the literature and
experience the basic research model was designed (Fig. 12.1)

The basic model expresses

1. the thinking in terms of systems which produce outputs from inputs.
2. the physical system which is used, operated and maintained.
3. the general structure for the sustainability consisting of the social, economic and

environmental aspect.
4. renovation and adaptation projects improve the sustainability of the physical

structure.

This model leads to the following three general hypotheses:
Hypothesis 1: The physical structure, its usage and the characteristics of the

subsystems and components as well as the context conditions are a suitable basis
for the investigation of the sustainability.

Hypothesis 2: The social, economic and environmental aspects are widely used
as coarse structure for the sustainability; the detailed criteria for the sustainability of
a design vary for the individual project and programme, but checklists can be useful
for their identification.

Hypothesis 3: With the resilience it can be observed if the physical structure can
cope with uncertainty.

The Multi-Case Study research methodology is used for the investigation of the
sustainability. Observations from six Cases, Table 12.1 are described and evaluated.

input outputusage, opera�on and maintenance

environment societyeconomy

component

physical system

sub-system

renova�on or adapta�on project

context 
component

Fig. 12.1 Basic model for the investigation of the sustainability of buildings and infrastructure
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Table 12.1 The six Cases

No. Name Type Place Operation since

1 NEAT/AlpTransit
programme

Two New Railway Lines
(tunnels 57, 35, 15 km)

Swiss Alps 2008, 2016, 2020

2 Passive House New Residential
Building

Kamakura,
Japan

2009

3 Shopping Centre Glatt New Shopping Mall Wallisellen,
Switzerland

1975

4 Sewage Treatment
Plant (City)

Extended Industrial
Facility (new
generation)

Zurich,
Switzerland

1985

5 Whole Sale Market
(with accesses)

New Mall (fruits,
vegetables)

Zurich,
Switzerland

1980

6 Central Laundry New Industrial Building Berne,
Switzerland

1972

The reason for using this methodology is that the hypotheses are quite general.
Statistical evidence would require detailed criteria and corresponding samples of
projects and programmes. With an investigation using the Single Casemethodology
more depth would have been possible. However the information for several cases was
available and the goal of this investigation is to find an approach for defining and
agreeing on the whole sustainability requirements and objectives for construction
projects and programmes, using own experience of the author from different kinds
of real construction projects and programmes. The paper evaluates experience from
the past 50 years.

12.3 Conceptual Background

The conceptual background for influencing the sustainability can be presented in two
parts

1. Capture displays the physical system and its usage, operation and maintenance
2. Foresee, organize, design and permit display the way how the sustainability is

designed and agreed in a construction project or programme

After describing the capture, general criteria for the sustainability of the physical
structure of the whole project design will be elaborated. The investigation of process
steps is left to further research; a general description of the process is delivered here
as background for this chapter.
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12.3.1 Capture

A key question for a construction project is “what is it”? The response is the content
structure. This structure is outlined in the first phases following the analysis of the
existing unsatisfying state and the desired future state, based on the conceptual draft
of the usage and needs. With the course of the project, the structure becomes more
and more detailed and complicated. The new tool used for depicting it is the Building
Information Modelling (BIM). It produces the drawings for the deliverables planned
for the project.

For the sustainability, the structure should be designed with subsystems and
components that can be separated for the procurement, production, erection, main-
tenance, removal, replacing and recycling due to their different product life duration.
This severability and separation can be challenged by aesthetics and cleaning require-
ments. The structure and building model is used during the whole life cycle of the
building or infrastructure. Components and subsystems can be refurbished, replaced,
removed or added.

The structure of the content is also useful for themanagement of the time schedule,
the investment cost and the opportunities and risks during the project phases.

12.3.2 Foresee

The investor, the users and the operators of buildings and infrastructures want to
see a favourable business case for the project. The complete success depends on the
results during a long-time future. But the context conditions such as the markets,
technologies and weather are uncertain. Also the usage, operation and maintenance
are an estimate. The tools for coping with the uncertainty are scenario designs and
the analysis of opportunities and risks as well as alternative options for the future.

For the sustainability, the lifetime for the buildings and infrastructures and their
subsystems and components is estimated. The real end of the lifetime happens when
either the fitness for use (including fashion, for example) or the economic perfor-
mance is no longer satisfactory, or if the legal foundation no longer exists. Living
with uncertainty and some unknowns is a part of the construction project business.

During the project cycle, an optimum lifetime shall be estimated and agreed with
the investor. Also the recycling of all components shall be planned to a reasonable
level of detail. A future-perfect strategy, working backwards from or forwards to the
future is the project goal.
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12.3.3 Organize

Typical roles take care of the tasks and responsibilities during the construction project
cycle and the usage,maintenance and changing of buildings and infrastructures. Their
obligations and deliverables are normally defined in contracts or role descriptions of
their organization. The tool for defining the tasks, authority and obligations is the
responsibility matrix.

The interest and responsibility for the sustainability is with many stakeholders
and actors:

1. The project investor and owner wants to realize the benefits of the investment.
2. The users want to do their business successfully using the building or infrastruc-

ture.
3. The operators want to offer to the users a reliable context at moderate cost and

with little disruption.
4. The designers want to ensure a sufficient sustainability for their customers with

a limited effort.
6. The sustainability advisers want the check the projects and operations for

ensuring an optimal and complete achievement of the sustainability objectives.
7. The permission authorities want that the projects and operations comply to the

laws and public regulations concerning the sustainability.
8. The contractors want to fulfil their contractual obligations concerning the

sustainability of the construction processes and deliverables.
9. The public wants that the laws and governmental decisions fulfil the valid

sustainability requirements.

Quite often the tasks and responsibilities are not well enough documented and
controlled. The interest in a long-term future tends to be uncertain and weak.

12.3.4 Design

A good design of buildings and infrastructures requires experience, creativity and
evaluation criteria and measures. It is typical for projects that the design is done
in several cycles, from conceptual to detailed design. The design is unique to a
considerable extent and there are limited opportunities for continuous improvement
through repetition. The tools for the evaluation and achievement of an optimum
design are checklists and the value analysis based on the project objectives and
context conditions.

Thinking beyond the basic triangle of deliverables, time and cost during the project
cycle is necessary for a resilient sustainability in the life cycle of the buildings and
infrastructures, Silva (2016). During the past decades a big effort was made to define
detailed criteria and measures for the sustainability. Examples are the Standards
SIA (2017): 112/1 for Buildings (52 pages) and SIA (2016): 112/2 for Underground
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Engineering and Infrastructures (104 pages) of the Swiss Association of Architects
and Engineers, as well as IPB & KBOB (2010): Brochure (94 pages) and Factsheets
(60 pages) for the Sustainable Real Estate Management of the main Swiss Investors.
Both standards use the dimensions society, economy and environment as the capital
structure for the sustainability.

12.3.5 Permit

Construction projects need a permit that shall ensure that the building or infrastructure
proposals comply with the laws and public regulations. The number of individuals
and organizations who can oppose, formally by objection or informally by political
pressure, to a building or infrastructure differs by the kind and context of the project.
The tools for checking are the list of laws and public regulations and the checklists
with the criteria for compliance, for each law and public regulation.

The responsibility for the sustainability can be mainly with

• The individual who is in the case of the construction project mainly the investor
and his designer.

• The organizations involved in a construction project if they want to comply with
their corporate social responsibility.

• The society as the context for every construction project and building or
infrastructure operation.

Depending on the focus, the laws and public regulations on one hand, or the
private voluntary standards on the other hand, have the bigger weight.

12.4 Main Findings

12.4.1 NEAT/AlpTransit

12.4.1.1 Capture

AlpTransit, also called NEAT, a mega-size-programme for crossing the Alps by
railway for passengers and freight, see Fig. 12.2, is built in the years 1999 to 2020.
The West Line (Loetschberg) contains one basis tunnel of about 35 km (in oper-
ation since 2008). The Central Line (Gotthard) contains one basis tunnel of about
57 km (in operation since 2016) and one basis tunnel of about 15 km (going into
operation in 2020). The tunnels were realized in several parts, with accesses from
the side or the top, for shortening the execution time. The programme was divided
into more than 400 projects and requires an investment of about 22’000 Mio. CHF.
Typical projects and subsystems were the realization sections of the tunnels with
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Fig. 12.2 NEAT/AlpTransit,
FOT Berne

the tunnel accesses and the excavations, the fills of the excavated material, the engi-
neering, surveying, logistics and supervising subsystems and phases, the subsystems
of the carriageways and the railway technology, the supply, maintenance and rescue
installations. The main projects were managed by new temporary limited companies
owned by the railway companies. Several access line projects were managed by the
railway companies themselves. The Federal Office of Transportation supervised and
controlled the programme and reported to the Ministry. The Ministry reported to the
Parliament.

Input: The rapid passenger trains and the slower freight trains arrive fromNorthern
Europe or from Italy in the South. Operations: About 150 to 170 trains per workday
drive in a separate tunnel for each direction underneath the Alps with an over-cover
up to 2000 m and a temperature up to 35–40 degrees. They are connected with short
accesses to the emergency rescue tunnel. After the start of operation of the Gotthard
basic tunnel 100’000 trains crossed the Alps in less than 3 years. Output: The trains
depart on the other side of the Alps.

12.4.1.2 Society

• The Alpine Region is a precious resource in Switzerland for the empowerment,
recreation and relaxation of people. A most relevant reason for the programme
was to protect this region from the freight truck transportation impact.

• Switzerland agreed to ensure a high-performing transportation through the Alps
with the European Union.

• The durable acceptance by the Swiss government and voters was expressed by
several successful federal votes for the very large and long-term investment.

• Another positive signal is that the new lines have already been used quite often
near their capacity. One day right at the start of operations the passenger train was
more than full. The transportation capacity was increased.
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• The weight of the safety was higher than the weight of the cost goals; a separate
tunnel for each direction rather than one common tunnelwas chosen for increasing
the safety of the people.

• The passengers appreciate the saving of about 30 to 60 min per trip.

12.4.1.3 Economy

• The two lines satisfy a big part of the historic demand for a secure and rapid trade
and traffic, as a part of the European transportation network and in Switzerland.
The precedent railway system existed since more than 100 years and was at the
end of its technological and economic life.

• The precedent transportation systemused loop tunnels and climbed and descended
a difference of height of about 500 m for the Gotthard line, for example. This was
the reason for high operation costs and long travel times.

• The reliability is increased by avoiding places where avalanches, rivers and land-
slides and rock-slides can endanger and block the traffic. In addition, with the two
main lines rather than one main line, the impact of such events is reduced.

• The places near both railway lines get a significant increase in attraction for
businesses and living; opportunities are created for several places.

• With the offer of the new railway infrastructure charging the highway traffic with
realistic cost compensation became feasible.

12.4.1.4 Environment

• Changing the model split to less road traffic and more rail traffic is the key long-
term goal of the programme, for environmental reasons.

• Eliminating the difference of height (e.g. by 500mwith the Gotthard line) reduces
the energy consumption and the CO2 production as well as noise emission.

• Fillings of excavation material can produce a positive footprint: A new lovely area
was built at the shore of a lake, for example.

• Experience from another programme showed the risk, that a dam or wall of a
water reservoir could be damaged by the settlement due to the excavation of a new
underneath tunnel, also including the risk of a downside disaster due to the flood.
The mitigating action was precise geodetic measurement during construction.

12.4.1.5 Resilience

• The rolling stock was a relevant subsystem for the operations. In one of the first
days of operation a train was stuck in the tunnel. The tunnel was new and worked
perfectly, but another part of the operations system, a not new locomotive did not
work in this environment and the train had to be pulled out of the tunnel.

• During the design phases the new European Train Control System was not yet
sufficiently developed. The programme management and controlling identified
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which subsystems and components depended on it and how the risk on the
investment cost and timing should be estimated and controlled.

• The investor required that the project managers included the objectives of the
operations, maintenance and further development in the project design. This
requirement included the reliability and resilience aspects.

• The future train time tables need to be known for determining some resilience
requirements to subsystems.

• A strict design to cost did not make sense for this programme. However the East-
West lines of the Swiss transportation system and the traffic near big cities had a
high relevance on investment decisions in Switzerland as well. A cost overrun in
the programme would create an unwanted shortage of funds for the other places.

• The Federation decided in an early stage to postpone some investment on both
main lines of the programme. It is discussed today if the kind of reduction for the
West Line was optimal for the long time.

• There was a proposal to add a new project to the Central Line for providing access
to a touristic region via the access shaft for the construction. The proposal was
rejected based on the value analysis.

12.4.2 Passive House Kamakura

12.4.2.1 Capture

The concept of the passive house has been standardized in the year 1996 by the
Passive House Institute in Darmstadt, Germany. The first step was to reduce the
effort for heating. The complete goal was a building that is autonomous for heating,
cooling, ventilation and electric power. This concept changed many construction
subsystems and components. The Japanese architect Miwa Mori went as university
scholar to Stuttgart in 1999 and continued studying and working in Germany and
Ireland with her focus on sustainable buildings. In the year 2009 she had founded a
design firm, realized the first passive house in Japan, Fig. 12.3, and published a book
about the standard applied.

Input: Solar energy, temperature differences from subsoil and water of the
surroundings. Operation: Heating, cooling and ventilation systems, generation of
electric power and ecological and effective insulation of the building. Output: Recy-
cling of replaced components in the future, maybe heated air and water as well as
changed subsoil temperature.

12.4.2.2 Society

• People want to live in a way that is compliant with their sustainability principles.
• The normal life cycle of houses is different in different economies (are houses

built in the year 1920, 1940, 1960 or 1980 replaced in the year 2020?).
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Fig. 12.3 Passive House Kamakura (Source KEY ARCHITECTS Co., Ltd, reproduced by
permission)

• People are sensitive to impacts on their health (used air, moisture, radiation,
abrasion, etc.).

• Harmful materials and products used in housing construction can reduce the
reputation of the owner.

12.4.2.3 Economy

• The price of sustainability can often be reduced by mass selling of new innovative
material and building components (standardization).

• Sustainability has to be related to the price, the price for dwellings is often limited.
• The long-time market price for energy is uncertain.
• Many technical solutions for achieving sustainability had to go through several

innovation and optimization cycles and seem still not to be mature enough.

12.4.2.4 Environment

• The analysis of many materials and products used in housing construction and
the concepts for recycling them is not developed enough.
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• The data for the life cycle impact of houses to the global warming should be
improved.

• The consumption of external and home-made energy for houses is very different.
• Gardens and plants can fit the local nature and contribute to the diversity.

12.4.2.5 Resilience

• The change of the (family) usage for new and renovated houses during the next 4
to 8 decades should be considered before starting the design phase.

• The subsystems and components of houses (e.g. structural subsystems, facades
and roofs, water, HVAC and electrical subsystems, kitchen, baths, finishes,
furniture, equipment) have different life times and should be separated for
replacement.

• The lifetime for the subsystems and components should be estimated (e.g. fashion
cycles: After howmany years do floors and furniture in which rooms look too old-
fashioned? After how many years are water installations or HVAC or electrical
subsystems expected to be replaced?).

• For a renovation project, dealing with corrosion, cleaning and painting are actions
with environmental impact.

• Additions to houses are relatively rare (exceptions: stages of investment in case
of very high inflation, winter gardens, etc.).

12.4.3 Shopping Centre Glatt

12.4.3.1 Capture

Glatt near Zurich is the shopping centre with the biggest turnover in Switzerland,
Fig. 12.4. It opened in the year 1975 andwas redesigned in the years 1994–95without
interruption of the operation and achieving even a small increase of turnover during
the construction time. With the redesign of the public areas all interior components
were replaced by a modern design and the centre was opened for daylight. The final
investment cost of 38.5 Mio. CHF was lower than the cost estimate. The scope of
the redesign included the 3 levels of shops and the two parking spaces as well as
the area for the bus-lines and the change of the adjacent road. Typical subsystems
and components were a few changes of the structural system, the adaptation of the
ventilation (heating and façade replacement came later) and doors, the replacement
of all finishing elements (floors, balustrades, wall and column sheeting, ceilings,
light and sound installations) in the shopping areas, access ramps and parking areas,
14 entrances to the centre, bus stations, 2 new road circles, roads. For the project
management, a structure of space units, technical elements types and phases was
used.
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Fig. 12.4 Shopping Centre Glatt, Glatt Wallisellen

Input: The customers arrive by car or bus through 14 entrances, goods arrive by
truck, sunlight does not enter directly. Operations: The customers circulate walking
and using ramps, moving stairways and elevators, no noise from the highway is
heard, the turnover is about 600 Mio. CHF per year. Output: The customers depart
by car or bus, waste departs by truck.

12.4.3.2 Society

• Most customers come by car, to about 4500 parking lots, a minority comes by bus
or bicycle.

• The customers do not care about construction work, adequate actions for
preventing accidents and not bothering the customers were taken.

• Noise from construction was not an issue, but the risk of a fire was taken most
seriously and mitigated by a fulltime independent observation of welding works.

• The shopping center attracts people with an excellent mix of products, a good
atmosphere, appropriate opening hours, events and restaurants.

• Parking is free of charge which has been objected by environmentalists, but here
is some logic for parking free of charge for a location of the center outside the
city, adjacent to a highway, large weight and size shopping.

12.4.3.3 Economy

• The benefit for the customers from the investment in different building compo-
nents has a different relevance (shops first, parking lots last).
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• A modest and nice design of the public area had been appreciated for more than
2 decades, but need to be changed in the 1990ies with the renovation project to
maintain a difference to competitors. The design of the shops is often changed in
shorter cycles.

• The materials and design of the new surfaces as well as the ingenious daylight
and artificial light design made people to enjoy working in the new centre.

12.4.3.4 Environment

• The effort for the ventilation and cooling was reduced substantially by an
intelligent natural air circulation.

• Some parts of the building were not at the end of their technical lifetime, but
they would have hurt the eye of the customers by reducing the beauty of the new
design which became a pleasure for visitors, buyers and shop owners. From the
functional point of view the old parts were out of date.

• The design for the bus stops outside the building and the announcement of the
departures inside the building improved the usability of the public transportation.

12.4.3.5 Resilience

• With the new connection to and stop of the new fast tramway line from the year
2010 the public transportation became more attractive.

• TheNorth access of the centrewas adapted to the new large real estate development
of the neighbour in the years 2010 to 2014 and improved again in the year 2018.

• The tower on the top of the shopping centre was not in the scope of the redesign;
with a new project, the façade and HVAC of the tower was renovated with an
innovative environment-friendly technical design.

• TheWest access of the centrewas adapted to anewofficebuildingof the neighbour.
• All shopping centres in Switzerland are challenged today by the online shopping

and the customer tourism to other countries. The turnover of this centre remained
the same during the past years in spite of new competition.

12.4.4 Sewage Treatment Plant Zurich

12.4.4.1 Capture

The sewage treatment plant of Zurich is the largest in Switzerland and its extension
and renovation realized in the years 1980–85, Fig. 12.5, was the biggest investment
of the city, with 304 Mio. CHF. The structure of the project on a land surface of
about 250 times 1000 meters was detailed in 75 subprojects, also due to many stages
of construction and change of operations. The operations had to be sure and safe
anytime, during 365 days of 24 h. The main parts of the facility were the renovation
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Fig. 12.5 Sewage Treatment Plant Zurich, ERZ Zurich

of the intake, the mechanical treatment and the sludge treatment, the new biological
and chemical treatment, the new aqueduct for connections and the new garage and
office building. Typical subsystems and components were the construction pits in
the groundwater, the structural systems, the piping, the many installations for the
treatment and for moving water and sludge, the system for air and gas, the system
for the electric power, the system for central and local monitoring and controlling,
the roads and sewerage system for the local area.

Input: The sewage arrives in a large canal after collection in the sewer system of
the city. Operations: Solid objects are picked out and cart off. Wastewater is treated
in several steps, sludge also. Heat and electricity was produced with gas. Used and
polluted air was treated.Output: Sludge was disposed to agricultural fields by trucks.
Cleanedwater flows into the receiving river. Smell leaves open basins. Themaximum
sewage input of about 9 m3/sec including rain stormwater as well as the volume of
sludge was estimated.

12.4.4.2 Society

• The quantity and quality of the incoming sewage (including the rain stormwater)
varied and was hard to control.

• The open tanks could be smelled in the neighbourhood depending on the wind
situation. It was discussed if the tanks had to be covered, but this requirement was
not made in general by the public authorities.

• The used air from the congestion tanks was burnt with the gas in the gas turbines.
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• Inhabitants of the nearby district of the city felt uncomfortable about their view to
the new aqueduct, but the public authorities decided that this view to an industrial
zone was acceptable and the cost of underground connections cannot be justified.

• The requirements to the water flowing to the Limmat River (receiving water-
course) was regulated by the public authorities with four main parameters.

12.4.4.3 Economy

• The estimate for the incoming sewage quantity was relatively high due to the not
yet realized separation and seepage of rainwater, the risk of rain stormwater and
the leakage of ground and surface water to the canal system.

• The economic viability depends on the charge on the clean water consumption
of the customers. Part of it is the income for the collection and treatment of the
sewage. This amount can be adapted only on medium term if at all.

• The public limited company had to borrow money from the city for a large part
of the investment.

• The owner and operator insisted on a satisfying long-time performance of the
sewage treatment plant. If no agreement within the project was possible, the issue
had to be escalated to him and maybe to the City Authorities supervising the
public limited company.

12.4.4.4 Environment

• Critical requirements to the water quality in the river were bathing of people
and living of fishes. The State of Zurich had to establish the requirements to the
outflow from sewage treatment plants.

• An incident during construction work causing the flow of sewage into the river
was a capital project risk.

12.4.4.5 Resilience

• The rain stormwater inflow was a reason for the mayor risk of washing out the
biological and chemical treatment tanks and the pollution of the receiving water-
course.Anew large tankwas realized under the island in the river near the extended
sewage treatment plan in the years 1984–88 with an investment of 48 Mio. CHF.
With it, the additional sewage from the North of Zurich could be treated (see next
bullet).

• A proposal for integrating the old treatment plant for the North districts of the
city of Zurich into a new regional plant was not accepted by the voters of a village
involved. The analysis led to the conclusion that the sewage could be conveyed to
the large treatment plant extended already, with a tunnel. This project was realized
in the years 1994 to 2001.
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• Additional requirements (in total 23 parameters) to the outflow led to more treat-
ments at the endof the plant.With ozoning remainingmedicines etc.were removed
and with filtration very small suspended matters were withheld.

• The gas turbines turned out to be uneconomical; they were no longer used after
some years.

• The usage of the sludge in agricultural areas was forbidden by the Federal Govern-
ment from begin of 2003. Already from 1985 dumping of sludge in a landfill site
had been stopped. The sludge had to be burned at several places outside Zurich.
It was decided to burn the sludge of the whole Kanton of Zurich in the sewage
treatment plant of Zurich City. The investment was about 65 Mio. CHF and the
operation started in 2015, with a maximum capacity of 90’000 tons per year.

• In the future the phosphorus should be recycled from the ashes.

12.4.5 Zurich Engros Market

12.4.5.1 Capture

The Fruit andVegetableMarket in Zurich-West was built frommid 1977 tomid 1980,
Fig. 12.6, for delivering fresh fruits and vegetables to re-sellers and large users, in
the early morning hours. The investment including additions for the operations was
48 Mio. CHF. Earlier the area was used as clay mining and industrial waste disposal
pit. The project was accepted based on a realistic feasibility study and the urgency of
removing the selling from railway wagons due to the extension of the central railway
station ofZurich.A legal unit each for the investors and operationswas founded.Main

Fig. 12.6 Zurich Engros Market, ZEMAG Zurich
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buildings were a subsoil level for unloading and storing fruits and vegetables and a
ground floor level for the market and the loading of the customer vehicles and the
unloading of the railwaywagons aswell as a ground-level local producersmarket and
an entry, office and restaurant building. Typical subsystems and components were the
reinforced concrete structure, façades and roofs, HVAC, elevators and stairs, interior
separation walls and finishes, shelfs, electric transportation vehicles, railway access
system, platforms, roofs, roads, parking areas, fences.

Input: The fruits and vegetables arrive in the late evening by train or truck. The
customers arrive in the very early morning with their private vehicles. Operations:
The products are stored, sorted, presented and moved mainly in the building, trans-
ported with electrical vehicles and elevators. The turnover per day is up to 800 tons.
Output: The fruits and vegetables depart in the early morning. There is light and
noise during the market time. The empty trucks leave later.

12.4.5.2 Society

• The merchants accepted the new attractive central market including risk and
opportunity of the increased rate of competition.

• The inconvenience due to the early morning noise from themarket was eliminated
with the localization outside the city centre.

• The local producers appreciated that they got a roof for placing their vehicles and
presenting and unloading their products.

• The project team and context accepted the reasons for appointing a civil engineer
(rather than the architect) as project manager due to the nature of the project.

12.4.5.3 Economy

• The project logistic planning assumed that about 50% of the incoming fruits and
vegetables from the Swiss and Southern European producers would arrive by
railway and the other 50% would arrive with large trucks. All customers would
use their small or large private vehicles.

• The project manager helped the investors and merchants to establish a medium-
term business plan and requirements and ideas for financing the project as well
as achieving improvements for the organization, operation and viability of the
market.

12.4.5.4 Environment

• The contaminated site and the groundwater flowing below it required a careful
management of the excavation for the building pit.
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• For the construction permission it was crucial to design the connection to themain
street via an access street (not directly which would have disrupted the morning
traffic with an additional traffic light).

12.4.5.5 Resilience

• The reality during operation was that the incoming fruits and vegetables arrived
by trucks. The railway connection was no longer used at all from the year 1990.

• The banana came in not mature enough for selling. A banana ripening installation
was added in the subsoil level.

• A ramp to the roof level as well as the structural design for rooms on this level had
been foreseen. Some rooms were added on the roof. Later the rampwas combined
with the neighbours new access which became necessary due to an extension of
the main street.

• The inside of several rooms is no longer looking as fresh as the fruits and vegeta-
bles: A renovation was undertaken recently. This renovation is also extended to
the façade and windows saving energy and reducing noise inconvenience.

• There is still a discussion about the additional usage potential of the relatively
large and only temporarily used area. The first idea of an additional several level
building on the area was not realized.

12.4.6 Central Laundry Berne

12.4.6.1 Capture

The laundry for hospitals, retirement homes, etc. in the region of Berne was built
in 1970–72, Fig. 12.7, with an investment of 21.5 Mio. CHF. It followed a trend
in Central Europe for the centralization of this business rather than doing it in each
hospital, retirement home, etc. The projectwas accepted based on the feasibility study
of an architect and designer. For the organization of the investment and operations,
a public owned limited company was used as an innovative format. The building
location was an industrial area not far away from a main hospital and the city’s
waste burning plant. The building was composed of a ground floor for intake, sorting
and checking the used laundry and a first floor for the production lines of cleaning,
pressing, repairing, folding and packing. Typical subsystems and components of the
plant were the structural system bearing the heavy machines, the facades and shed
roof, doors, platforms, several large and small equipment, movers, HVAC, interior
separations and finishes, transportation vehicles and trucks, access road, parking lots
and surroundings.

Input: The used laundry arrives from the customers by truck. Operations: In the
building it is stored, sorted and moved with sacks and conveyors. The capacity per
day was about 20 tons (in 8 h). The super-heated steam comes in by tubes from the
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Fig. 12.7 Central Laundry Berne, InoTex Berne

waste burning plant. Output: The clean laundry is stored in shelves and departs by
cleaned trucks. The warm waste water flows into the canalization of the city.

12.4.6.2 Society

• The hospitals and homes etc. asked for avoiding the risk of recycling viruses and
other sources of diseases during the collection and storage of the used textiles or
even washed textiles was at least as low as the risk in their in-house laundries.

• The parliament accepted that the organization as a limited company with public
shareholders was economically and socially feasible and efficient.

12.4.6.3 Economy

• The central laundry could save money with the industrial process and high
occupation, in spite of the additional transportation costs.

• With the location in an industrial zone the production could be laid out on two
levels and working with daylight, due to the lower cost of the land. Once loaded
and unloaded, the additional cost due to a larger distance is low.

• Reflecting on the choice of the location, an even more remote building with one
level only may have been a good option, if the distance of the work place and the
heat transportation cost and losses would have been feasible.
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12.4.6.4 Environment

• The central laundry used space in an industrial zone while a hospital laundry used
spaces in a more expensive down town areas.

• The building was placed not far from the City’s waste burning plant that delivered
super-heated steam for the wash process. This was an environment-friendly usage
of available energy.

12.4.6.5 Resilience

• The central laundry expanded their business in a first step by cleaning profes-
sional clothes. In a second step of integration they completed their service to the
customers by producing and selling innovative professional textile clothes. The
organization was renamed from “Laundry” to “InoTex”.

• In the year 2013 the organization was integrated in an international group with
head quarter in France.

• In the year 2007 handicapped-accessible workplaces were achieved. For
improving the ecological performance, three projects were realized: Heat recy-
cling in the laundry, photovoltaic installations, replacing energy fromgas to energy
from steam.

12.5 Conclusions

12.5.1 Hypothesis 1

It was useful to describe the physical structure for each case in the appropriate detail
as basis for the investigation of the project’s or programme’s sustainability.

The basic model can depict the system structure.
The criteria for the sustainability (such as the expected lifetime, the acceptance

by the users, the suitability for replacements and the lifetime costs) are defined as
the characteristics of the subsystems or components.

The main uncertainties of the fitness for usage stem from the uncertainties of the
future usage and context conditions.

12.5.2 Hypothesis 2

For the general criteria for the sustainability of a construction project design, the
following checklist can be condensed from the cases:



12 Sustainability for Construction Projects 187

(1) The sustainability is interacting with strategic business decisions such as
centralization vs. decentralization and conceptual design of the services,
manufacturing and distribution.

(2) Construction projects can improve the environmental sustainability by
reducing energy consumption, CO2 production, noise, floods, etc.

(3) Construction projects can be economically sustainable by providing an
appropriate infrastructure with economic life cycle cost.

(4) Construction projects can achieve the social sustainability by the acceptance
of their output and their beneficial outcomes and impacts.

(5) The choice of the location of buildings is a general opportunity for improving
the sustainability.

(6) The layout and design of a building has an impact on the competitiveness of
its users.

(7) A key success factor of construction projects in the innovation and sustain-
ability analysis of materials, components and subsystems.

(8) Infrastructure projects are often related to the sustainability of the transporta-
tion of goods and passengers.

(9) Infrastructure projects are often related to regional sustainability aspects.
(10) Social sustainability can be demonstrated by the analysis of the real usage and

acceptance by the stakeholders.
(11) The sustainability of a current project can depend on the contribution of

subsequent projects.
(12) The estimates for the future business performance and the future changes have

an impact on the economic sustainability of a construction project.

12.5.3 Hypothesis 3

For the general criteria for the resilience of the output of a construction project
concerning its sustainability, the following checklist can be condensed from the
cases:

(1) The sustainability depends on the future development of the technology, ecology
and society; this will challenge the resilience of the project output.

(2) The sustainability depends on the future, uncertain usage of the project output;
this will challenge the resilience of the project output.

(3) The critical stakeholders for the resilience are the owners and financing partners,
the users and the operators of the project result.

(4) Potential or planned subsequent projects connected can contribute to the
resilience, in connection with the output of the current project.

(5) The reliability and resilience of a system depends on all new and existing
components and subsystems for the usage of the system.
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(6) The resilience is a key success factor for the project selection and the investment
decisions.

(7) Documented requirements and measurements facilitate the continuing sustain-
ability analysis and management.

12.5.4 Further Research

The structure and criteria for the sustainability for construction projects should

• be discussed and improved (e.g. comparison with [2]).
• be combined with International Competence Standards for project, programme

and portfolio management (e.g. [3]).
• be anchored in the project, programme and portfolio organization (e.g. responsi-

bility for the sustainability).
• deal with the uncertainty of the long-time future of the construction deliverables

(see, e.g. [9]).
• deal with the different life cycle durations of subsystems and components (see,

e.g. [1], [5].
• be aligned to the project life cycle (e.g. its processes, activities, documents).
• be detailed with checklists (e.g. [4, 7, 8]) helping to ensure a sufficiently complete

and realistic sustainability of the design proposals and permits.

The following methodological approaches could fit

• compare existing approaches, models and baselines (theoretical research).
• investigate selected general issues (such as responsibility for sustainability,

different life cycle durations, uncertainty) with further multi-case studies.
• get detailed checking through single case studies.
• establish quantitative statistical evidence for suitable criteria (e.g. the footprint of

construction materials).

Sustainability will continue to be an interesting field for research.
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Chapter 13
Segway Model for the Assessment
of Megaproject Excellence: Project
Excellence Baseline Approach
to the Korea’s Pilot Smart City Projects
(Sejong 5-1 Life Zone and Busan Eco
Delta Smart City)

Jaehyun Lee, Unho Lee, Eunsang Yoon, and Changwoo Park

Abstract The fourth industrial revolution and technological advances have been
accumulated into the development of smart cities, which has been influencing the
shape and value of human life. South Korea has implemented the national project of
building a model smart city that is futuristic and innovative. Two megaprojects are
underway the Sejong Administrative City (Sejong 5-1 Life Zone) and the Busan Eco
Delta City (Busan Eco Delta Smart City) and have been designated as the national
model cities. This study aims to develop a model for assessing the excellence of
megaprojects. For this purpose, we analysed the case of smart city cases of National
pilot smart city. International ProjectManagement Association (IPMA) has provided
Project Excellence Model (PEM) for assessment of project excellence. However,
megaprojects like smart cities have a completely different character compared to
general projects that have existed. It is necessary to develop a new model that is
appropriate for assessment of megaprojects. We propose the Segway model to eval-
uate megaprojects. The Segway model can provide a meaningful contribution for
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“the assessment“ of megaproject excellence by analysing the connectivity of the
megaproject success factors and PEM.

Keywords Project excellence ·Megaproject · Smart city · Segway model · Case
study · Korea

13.1 Introduction

The recent trend of urbanization is to make a city “smart”. So-called “smart city” has
been on the rise in an attempt to address various issues that most cities are confronted
with congestion, inconvenience, pollution, etc. These issues might be better tackled
by the help of city’s functions combined with new technologies such as big data
application, information communication technologies (ICT) and interconnectedness.
A smart city involves diverse technologies and stakeholders. Naturally, planning and
building a smart city becomes more massive and complex. This brings about changes
on the structure of preexisting urban planning, having an impact on the way we
manage a smart city project.

Given its scale and complexity involved, smart city has the characteristics of
megaprojects. Megaprojects have been much studied by renowned institutions such
as IPMA, ProjectManagement Institute (PMI), OxfordUniversity, etc., but it remains
as one of the difficult concepts that can clearly be defined in the field of project
management. This is mainly due to the fact that a former definition no longer accom-
modate the qualities of newly emerging megaprojects combined with development
of new environment and technologies. A smart city project is a good example preex-
isting understanding about megaprojects may not be suitable for it. Considering that
various approaches and examples should be further studied to properly establish the
study of megaprojects, research on the project management of smart city cases is
expected to make an important contribution to the development of megaprojects in
the twenty-first century.

This study aims to propose how to manage the increasing complexity of megapro-
jects using two ongoing smart city projects in South Korea. In 2019, the Korean
government designated (i) the 5-1 Life Zone of Sejong City (the new administrative
city of Korea) and (ii) the Eco Delta Smart City in Busan as smart cities to engender
momentum for national growth currently, specific urban planning and policymaking
for these smart cities is currently underway. These two caseswill show the importance
of project management and the difficulty of managing organizational complexity.
Finally, this research proposes a model that takes into consideration the application
of smart city technologies for the operation of IPMA Project Excellence Baseline
(PEB) Standard to properly evaluate and manage smart city projects.
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13.2 Literature Review

13.2.1 Evaluation of Project Performance

Theoretical and empirical researches on project have continually developed various
factors for promoting successful project performance [4, 18]. The findings from those
studies have been employed to build a framework for successful project execution,
and the framework has been improved continuously based on new project research
[4, 18].

IPMA PEM was developed in 1996 by the German Project Management Asso-
ciation (GPM). The PEM was based on the Total Quality Management (TQM) and
the European Foundation of Quality Management (EFQM)-Excellence Models [8,
21]. However, the EFQM-Excellence Model, developed in 1989, was difficult to be
applied to all situations due to the unique characteristics of each and every project
[23].

Bou-Llusar et al. [1] proposed an improved model by embedding social and tech-
nical dimensions of the TQM framework into the EFQM-Excellence Model. Fara-
hani, Sobhieh and Khameneh [5] identified the interaction by mapping elements of
the ICB onto the domain of PEM and conducted an exploratory research on the
points of reforming the PEM by analysing individual competencies, project inte-
gration and their relationship. Westerveld [23] proposed five types of Excellence
Models according to the project type, but it would be necessary to develop addi-
tional models to cover new, various characteristics of projects. IPMA announced an
improved model of PEM in 2016 to reflect new trends to be considered for a project
such as sustainability and environment, creating IPMA Project Excellence Baseline
(PEB) [8].

Park [17] proposed a conceptual framework for the Project Ecosystem Compe-
tency Model to promote sustainable performance in engineering organizations and
industrieswhile enhancing the value of project stakeholders for project sustainability.

With new characteristics and trends being established for determining project
success, research on project performancemust continue. This is particularly truewith
a sizeable, complicated project like in the case of megaproject, however, research
on megaprojects is still insufficient. It is necessary to study and identify the success
factors for megaprojects in order to propose how to improve the PEM accordingly.

13.2.2 Megaprojects

Megaprojects do not stand formerely large projects. Its large scale is related to various
elements such as cost ($1 billion ormore), time of construction (many years to build),
stakeholders (multiple and diverse), transformation (changes as the project develops),
and influence (on the lives of a large number of people). The specific scope of each
element varies according to the scale and type of megaprojects. Defining whether
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it constitutes megaprojects need some consideration of a number of elements rele-
vant to the qualities of a particular project, since no criteria are suggested as clearly
defining what exactly megaprojects are. Even with regard to cost, Oxford suggests
that megaprojects are a billion dollars or more [6], but the European Union defines
it as exceeding e 200 million [9]. The definition of megaproject changes by time as
well the construction of a 50-floor building might have been regarded as a megapro-
ject 100 years ago, but it is not the case any longer. Another defining element of
megaprojects that may easily be overlooked but important is complexity. Massive-
ness alone does not represent megaprojects, since a huge but simple project can
be just referred to as a large project. Nonetheless, complexity can accumulate by
the increasing scale, scope, time or/and participants of a project. For example, the
participation of multiple stakeholders makes a project difficult to be governed. Simi-
larly, a great number of interdependent non-autonomous subprojects contribute the
overall project complexity and increases coordination costs. Levitt and Scott [14]
further add the interdependency between subprojects as contributing to coordina-
tion complexity, that is, a high level of interdependence requires intensive mutual
adjustments to coordinate between subprojects. Increased complexity can arise from
the project’s spatial or technical configuration, lack of the standardized technologies
involved in the project, political or economic impacts on a region involving various
stakeholders, and multiple participants based on different institutional frameworks,
etc. [14]. The complexity of a project can also be affected by the difficulty of the
project, outcome variability and non-linearity, and non-governability [13].

Escalation in complexity and scale of a project poses a number of challenges,
making the project riskier. The project scope or ambition level can change signifi-
cantly over the long project cycles of megaprojects. Mismanagement of costs, sched-
ules, benefits and risks once accumulated can result in serious cost overruns, delays
and benefit shortfalls, undermining project viability during project delivery and
operations [6]. Megaprojects require enormous and constant efforts of coordina-
tion among diverse stakeholders and subprojects failing such coordination can cause
conflicting interests and delays. This is why effective and factor-oriented project
management is especially crucial for megaprojects.

13.2.3 Smart Cities

Smart city is a good, contemporary example of megaprojects considering its scale
and complexity. Smart city aims to provide its citizens with optimal city operations
and services by means of various types of electronic Internet of Things (IoT) by
collecting and using necessary data to manage public assets and resources efficiently.
It is the cluster of cutting-edge technologies that covers an extensive range of urban
functions from transportation, residences’ use of energy resources and residential cost
management.A smart city requires amassive amount of effort and investment focused
on the installation of ICT and various physical devices/infrastructure connected to
an IoT network in order to achieve its intended functions enhancement of quality,
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performance and interactivity in urban services through real-time responses based on
the real-time data provided [11]. This involves a billion-dollar, gigantic-size project,
a number of which are underway around the world. For example, India’s smart city
mission is estimated to require investments worth 150 billion U.S. dollars over the
next few years [3]. McKinsey’s 2017 Global Infrastructure Initiative Report [15]
says the King Abdullah Economic City, in which the use of technology is a major
component of developing this $100billion project, is the largest newcity development
project to date in Saudi Arabia [7]. The City of Songdo in Korea, which received
advanced digital technologies provided by Cisco and was presented as being 100%
connected, was developed with a budget of 40 billion dollars. Masadar in Abu Dhabi
costs 22 billion dollars. Rio de Janeiro in Brazil was designed by IBM for 14 billion
dollars [20].

A smart city project can bemore complex than other megaprojects for a number of
reasons. Firstly, open networks and citizens’ active participation, which are the key
features of a smart city, make the decision-making and coordination processes more
complex. Effective project management for a smart city will thus depend on how to
reduce the time, efforts, and costs of coordinatingmany participants and stakeholders
during each stage of the project construction and operation. Secondly, the need for the
interconnectedness of numerous technologies applied to every corner of urban design
and life increases the level of interdependency among the subprojects comprising
the overall project. The interconnectedness of ICT devices, infrastructures, data and
services makes it difficult to partition the project into a number of autonomous
subprojects in particular, the lack of standardization or incorporation of advanced
technologies into the system architecture can create a large number of unnecessary
interdependencies and coordination complexity for a system integrator to manage
[14]. Thus, it is important to develop and apply IoT solutions based on interoperability
standards to enable various IoT devices fromdifferentmanufacturers to communicate
and share data [2]. Lastly, as smart city technologies bring in technical expert groups
as key actors in smart city project management and operation, complexity increases
in terms of organization as well as technology. Many have paid attention to new
technologies themselves as appearing to challenge a smart city project, but in fact, it is
the organizational complexity that poses a real challenge. Organizational complexity
has more significant impact on project performance than technological complexity
[24], because the former requires mutual and constant coordination for an effective
performance of the entire project, while the latter can bemanaged by technical expert
groups related to particular technologies or network. However, there has been a lack
of study on the megaproject management approach to smart city development that
focuses on the management of organizational complexity.

13.2.4 IPMA Project Excellence Baseline (PEB)

There are a number of management models that help project managers deal with
large and complex projects. One of the widely used methods to measure, and to
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eventually enhance, the performance of a project is the PEB. The IPMA PEB aims
to provide a guide for organizations in assessing the success of a project while
describing the concept of excellence in managing the project 8]. The specific stan-
dard is called Project Excellence Model (PEM). It establishes an analytical system
of points for mainly three areas of a project: (1) people and purpose; (2) process and
resources and (3) project results. (1) deals with leadership and value, objectives and
strategy, and project team, partners and suppliers. (2) focuses on project manage-
ment processes and resources like time, cost, quality, etc., and management of other
technical processes and resources such as engineering design, safety and environ-
ment. (3) covers customer satisfaction, project team satisfaction, other stakeholders
satisfaction and project results and impact on environment.

The PEM, as a qualified management model, can be used extensively for various
kinds of projects [17]. This does not mean, however, that the PEM is designed to
properly measure the excellence of megaprojects. As discussed above, megaprojects
are distinguished from other projects in terms of its scale, time, cost, complexity,
stakeholders, impact, etc. The larger the scale or complexity of a project becomes,
the more it is likely to generate an area that cannot be measured. It is thus neces-
sary to partition a huge chunk of the project into decomposable subprojects based
on critical areas relevant to the success of a particular project. Instead of applying
the PEM to their megaprojects as a whole, project managers can examine people,
purpose, process, resources and results of specific but major subprojects or areas of
megaprojects.

13.3 Methodology

This research is based on literature review and qualitative case study to improve
the preexisting PEM. We examined multiple sources of evidence regarding smart
city cases such as conference materials, research papers, policy reports, legislation
on smart city and other case studies [25]. Based on the analysis of the literature
review and smart city project data, we came to draw the inference that the PEM for
a megaproject requires a new approach that takes into account the characteristics of
a megaproject.

13.4 Case Study

13.4.1 Smart City Pilot Projects in Korea

Development of smart cities in South Korea dates back to the early 2000s under the
name of the Ubiquitous City: “U-City” as shown in Table 13.1.
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Table 13.1 Development of smart cities in Korea. (Source [12] with author’s revision added)

Period First generation
(2005–2010)

Second generation
(2011–2016)

Third generation
(2017–current)

Name U-City 1.0 U-City 2.0 Smart city

Main systems Individual infrastructure
+ service

Infrastructure-based
service

Service infrastructure
as an ecosystem

Service innovation Provider-centred Provider-centred +
some users

User-centred + AI

Data availability Closed Closed and partially
open

Fully open and
partially closed

It was one of the first and leading cases where State’s government makes policy
support for introduction of ICT and ubiquitous environment to urban planning, which
received a global attention [10]. It is reported that more than 50 municipalities have
built or carried forward theU-City projects nationwide as ofmid-2010 [16].However,
following problemswere found in the first and second generations ofU-City projects:
the projects were mostly for new city construction that requires a high-cost invest-
ment; there was a lack of experience of necessary services due to the business led
by public institutions; there was no unified driving system at a national level; and
the effort was inadequate to coordinate the relationship between the existing U-City
regulations and other related regulations.

Since 2017, Korean government has carried forward the national pilot projects of
building a futuristic and innovative smart city in the two regions the Sejong Admin-
istrative City and the Busan Eco Delta City (Table 13.2). The project of Sejong
consists of interactive services for citizens such as autonomous driving and shared
mobility, health care and education, along with a spatial plan that is optimized for
Seven Innovation Services mobility, health care, education, energy and environment,
governance, culture and shopping and job. Busan Eco Delta Smart City focuses on
developing proposals on smart water management and on “Five Innovative Clusters”
for fostering new industries related to the fourth Industrial Revolution.

13.4.2 Decision-Making Structure for Smart Cities

In a traditional urban planning, decisions are made vertically from the Korea’s
Ministry of Land, Infrastructure and Transport throughmunicipal governments down
to project operators, as shown in the left side of the Fig. 13.1. This makes the commu-
nication between actors easier and simpler, but cannot encompass multiple, public
and private actors in the decision-making process. A smart city, on the other hand,
cannot help but pursue a horizontal decision structure to combine new decision-
makers and reflect the needs or interests of various stakeholders including citizens.
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Table 13.2 The current state of government-driven pilot smart cities in Korea

Project title Sejong 5-1 Life Zone Busan eco delta smart city

Cost/Business
period

$1.2 billion/July, 2018–2022 $1.8 billion/July, 2018–2023

Planned area 2.7 km2 2.2 km2

Operator LH
(Korea land and housing
corporation)

K-water
(Korea public water
management company)

Vision/Philosophies City as a sustainable platform to
enhance civic happiness and
provide creative opportunities

Bring forwards futuristic living
where the nature, people and
technology come together

Three
innovations

– Happy citizens
– Sustainable city
– Creative opportunities

– Process innovation
– Technological innovation
– Governance innovation

Key
challenges

– Seven innovation services
(1) Mobility
(2) Health care
(3) Education
(4) Energy/Environment
(5) Governance
(6) Culture/Shopping
(7) Jobs

– Three focused strategies
(1) Smart tech city
(2) Smart water city
(3) Smart digital city
– Seven main contents
(1) People-oriented smart city
(2) Citizen engagement
(3) Living network
(4) R&D plug-in city
(5) Regulatory sand box
(6) Big data and open data city
(7) Smart 4IR technology

Ministry of Land, 
Infrastructure 
and Transport

Municipal 
government

Project operator
(LH, K water)

PILOT SMART CITY
MASTER PLANNER GROUP

PRESIDENTIAL COMMITTEE ON THE 
FOURTH INDUSTRIAL REVOLUTION 

Special sub-committee for
the Smart city

Consultative group

TransportaƟon

Environment

EducaƟon

Architecture & 
Urbanism

Bigdata

Ecosystem for 
innovaƟon
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Fig. 13.1 The structure of national pilot projects for smart city. Status of LH smart city and national
pilot smart city (LHCorporation), presented at the third Engineering ProjectManagement Congress
at Seoul National University, with author’s revision added)
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Prominent features are (1) the inclusion of the master planner to address the coor-
dination issue observed in U-City projects, and (2) the participation of an external
expert group due to the important functions of smart city technologies.

According to the pilot smart city plans, various decision-makers participate in
the projects. This is highly likely to bring about some difficulties in communication
and decision-making processes. In order to address this issue, it is necessary to have
a project manager who can manage and direct various organizations. Considering
the importance of coordination among various stakeholders, the authorities should
establish a special organization, which can orchestrate various stakeholders, while
dispatching competent professionals to engage in decision-making processes and
communications with each stakeholder. As more smart city cases emerge, it will
become increasingly important to evaluate the effectiveness of various approaches
to smart city project management.

13.4.3 Proposal and Conclusion

We propose the “Segwaymodel” to improve the evaluation quality for the excellence
of megaprojects. The Segwaymodel, named for its figure of connecting two different
areas as illustrated in Fig. 13.2, is intended to make a PEM evaluation on critical
subjects of megaprojects by connecting the two for a more proper and accurate
evaluation. This enables us to identify and address the sources of poor performance,
and ultimately, increase the likelihood of achieving a successful outcome for the
project.

The key to the construction of amore effective and useful Segwaymodel lies in the
designation of critical subjects relevant to the quality of megaprojects. For example,
general subjects for urban planning such as the environment and transportation are

Fig. 13.2 Segway model for megaprojects
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neither appropriate nor relevant to the evaluation of a smart city project. A Segway
model targeting such general subjects would not make a significant difference as
a measurement tool for smart city projects. As seen below, the key components
promoting the achievement of smart city objectives and its competitiveness of a
smart city project include infrastructure, data and services [22]. These specific areas
should be the subject of evaluation in relation to their PEM assessment for a more
proper and accurate evaluation of a smart city project. By doing so, for instance,
project managers can evaluate objectives or resources of the subprojects in charge of
ICT infrastructure and data-sharing platforms, respectively, so that they can address
exactly the specific area in which the poor performance of the smart city project
arose. This extended PEM evaluation could play a crucial role for smart city projects
where different areas of the project are interconnected, and it becomes difficult to
identify the source of many problems.

The active participation of expert groups dealing with smart city technologies
in the project management process cannot avoid their involvement in the decision-
making process and the assignment of responsibilities. This necessarily requires a
development of a specific project governance that can adjust between the interests
involved in the key components of a smart city and those of the PEM evaluation. The
success of a smart city project management will depend on the development of such
a governance model.

To secure visibility of the entire project’s performance at a glance, Segway model
matrix may be used. Items in the x and y axes can be expanded according to the
project’s characteristics. In the example below, on the X-axis, the Smart city’s key
components [19] are specified.On theY-axis, the PEMevaluation elements are listed.
This matrix aims to evaluate the performance of a smart city project based on Likert
scale each evaluation value will be as follows: Very Unsatisfied = 1, Unsatisfied =
2, Neutral = 3, Satisfied = 4, and Very satisfied = 5.

In the existing PEM methodology, it is difficult to evaluate the complexity of
projects involving various organizations and technologies due to the subjectivity
of the evaluator. It is also difficult to divide all of the areas according to the field
of expertise. Using this Segway model matrix, we can review the results of PEM
evaluation according to each and every major component of a massive and complex
project by identifying the excellence of subdivided components or areas that need
further improvement, whichwill improve the performance and result ofmegaprojects
(Fig. 13.3).

For a more detailed evaluation of a smart city project using the Segway model
matrix, key performance indicators must be finely determined. The key indicators
proposed by K-water [12] are designed to evaluate the expected performance of the
Busan EcoDelta Smart City under these threemain areas to be considered for a smart
city technology, nature, and people. These areas further broken down into 35 specific
indicators such as water quality management, flood forecasting, smart health care,
sewage and heat energy, and e-government [12]. Our next research aims to analyse
such key performance indicators and investigate what factors have to be considered
for a performance evaluation depending on the type of smart city focusing on those
currently being planned for construction worldwide.
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Fig. 13.3 Segway model matrix applying the key components of smart city

The 5-1 Life Zone in Sejong City and the Eco Delta Smart City project in Busan
are still in the implementation stage, so it is difficult to prove the proposed model,
but it is expected that it will be meaningful in terms of suggesting a new approach to
project excellence evaluation in smart city. In order to verify the effectiveness of the
Segway model, we would like to continuously update the study while the national
pilot smart city projects are being carried out. At the same time, we will establish
the methodology for designing the success factors for a smart city project and the
examine effectiveness of the Segway model matrix based on these various success
factors.
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Chapter 14
Public-Private-People Partnership
(PPPP) for Infrastructure Development
in Indonesia

Lukas Beladi Sihombing, Achmad Jaka Santos, and Andreas Wibowo

Abstract There is a continuous increase in the investment gap between govern-
ment financing and infrastructure development. Therefore, to reduce this gap, the
government used the services of the private sector to participate in infrastructure
development under the public-private partnership (PPP). However, this scheme tends
to often overlook the involvement of the surrounding communities around a project
development area, with the ability to jeopardize the sustainability of the project.
This research, therefore, proposes a new concept referred to as public-private-people
partnership (PPPP). Questionnaires were used to collect data from a survey of 46
respondents. The result showed that the PPPP concept has the ability to benefit and
support the livelihood of people living around the project area, thereby ensuring its
sustainability.
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14.1 Introduction

The global infrastructure investment gap is estimated between US$1 and $2 trillion
annually. According to Ransdell [1], the annual investment gap in Asia is $200 to
$400 billion, however, this analysis excludes China. In Indonesia, the government
has estimated that the need for infrastructure investment till 2020 is approximately
$169.7 billion, with its ability to only afford $15.1 billion, leaving a gap of $154.6
billion [2].

Bennon et al. [3], stated that the difference between estimated infrastructure
spending requirements and the available investment capital from traditional sources
are obtained from public pension funds [4], bank infrastructure [5], the private
sector/regional initiatives [6] and hybrid of deep discount project bonds/land leases
[7], most of which utilize the public-private partnership (PPP) scheme.

However, the use of thismethod has not achieved its optimal objective in filling the
investment gap for infrastructure [8] due to lack of transparency in the PPP contract
process [9]. Furthermore, society often failed to benefit from the scheme, because it
lacked merits and positive pullover effects [10], with the concessionaire to accept its
risk [12]. As a result of this, particular refinements of the PPP framework are needed
that focuses on the indirect impact [13].

To obtain leverage effects, this study proposes the application of a public-private-
people partnership (PPPP) scheme for infrastructure development in Indonesia.
Therefore, this research addresses peoples’ role in accepting the PPPP.

14.2 Literature Review

According to Guevara [8], PPP is the general terminology in the area of contracts
and business, where the term “partnership” is defined as: “A voluntary association
of two or more persons in carrying out a business for profit.” Similarly, “public” is
related to the process of involving an entire community, state or country. At the same
time, “private” is the process of involving an individual, as opposed to the public
or the government. Therefore, Guevara [8] defined PPP as a contractual agreement
typically carried out by the association of a public and private party.

The London Underground PPP project, failed to achieve its aim because the
contract had no provision for the direct control of taxpayers’ cash flow to the
company. According to Khoteeva and Khoteeva [14], there was an overestimated
reliance of the government on the private sector’s money. The failure was also due to
the different project partner and socio-political factors. Soomro [15], stated that in
many cases, there were public protests towards infrastructure privatization related to
social welfare. This was also because the PPP project failed to reduce the desirable
characteristics expressed in the purchasing process and fulfilment of the end-users
expectations [16].
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Kuronen et al. [17] reported that the “people” in PPP denotes a public-private-
people partnership (PPPP), which offers an alternative approach for urban planning
to establish interactions between the developer and the end-user. Therefore, they
need to be both organizers and the guiding principle in every step of the program’s
development [18].

The people in PPPP are identified as local communities, NGOs, professional orga-
nizations, academic institutions, and media [19]. Furthermore, PPPP is a reinforce-
ment of the grassroots economy, due to peoples’ partnership with the government in
the designing, planning and provision of architectural designs [20, 21]. The societal
partnership has the ability to positively influence its citizens’ engagement that results
in public acceptance of the project and pressure on all organizations to complete it
as soon as possible [11].

PPPP is currently being implemented in countries, such as in Finland (Helsinki),
Nigeria, Hong Kong, China, India and Nepal. Table 14.1 shows further numerous
possibilities used to examine PPPP.

14.3 Methodology

A survey was conducted to analyse the importance of people’s role in PPPP. It
was divided into a local Indonesian and global contexts. This was an online survey
conducted from September 1 to 12, 2018 using a total of 46 respondents, as shown
in Table 14.2.

The following questions were put forward during the survey: (1.) How impor-
tant is the role of society (people) in financing infrastructure? (2.) Is the societal
context more prioritized towards a direct effect with infrastructure development?
(3.) Are the above-mentioned societal role in the following phase: land acquisi-
tion, planning, construction or operational? (4.) Are most of the lands in the area
of indigenous communal property? (5.) Is the indigenous communal property used
for infrastructure development? (6.) Is the indigenous communal property used for
infrastructure development? (7.) In what form does the society play a role in infras-
tructure financing: private, state, village or special institution? (8.) Does society’s
involvement in financing improve its welfare around the infrastructure?

Next, the survey results attempted to devise the PPPP concept for the toll road
infrastructure case in Indonesia.

14.4 Results

Based on the survey, the results showed that 39.1% respondent stated that “the role
of society (people) in financing infrastructure is important”. In addition, there were
71.7% respondent said “Yes” that the societal context here more prioritized towards
society.
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Table 14.1 The development of PPPP

No Author(s) Output Role of people in PPPP Country

1 Kuronen et al. [17] To reduce carbon
dioxide emissions

“a promising approach to
decrease the carbon
emissions

Helsinki

2 CTO [22] Building ICT To set up networks (land,
labour etc.), as well as
demand and utilize value
added services

Nigeria

3 Thomas Ng et al. [23] Infrastructure planning
and policy formulation

To realize the changes
associated with public
aspirations and demands
for infrastructure
planning and policy
formulation

Hong Kong

4 Zhang et al. [24] A post-disaster
reconstruction

“People” provide the
“missing link” in
traditional PPP to achieve
effective and integrated
partnership between
multiple participants

China

5 Modi [25] The policy of Narendra
Modi

“Jan Andolan” (people’s
movement) with the total
“Jan Bhagidari”,
including housing, health,
education, and the
adoption of orphan
children or physical
infrastructure

India

6 Acharya [26] Building hydropower The local people are
urged to invest with the
potential to receive shares
of up to 24%

Nepal

Table 14.2 Respondent descriptions

Age (years) Occupation Education level

< 17–25 6.50% Civil servant apparatus,
Army/Policeman,
State-owned enterprise

34.80% Undergraduate degree 27.90%

25–55 52.20% Private company
employee

32.60% Master’s degree 58.10%

> 55 41.30% Entrepreneur 19.60% Doctorate degree 14%

Others 13.00%
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Table 14.3 Result of survey

No Questions Result

1 How important is the role of society
(people) in financing infrastructure?

• 34.8% very important
• 39.1% important
• 23.9% enough

2 Is the societal context here more prioritized
towards society, which has a direct effect
with infrastructure development (the society
who lives around the infrastructure
development)?

• 71.7% said “‘Yes”
• 28.3% said “No”

3 Are the above-mentioned societal roles in
the following phase: land acquisition,
planning, construction or operational?

• 50% at land acquisition;
• 19.6% at planning;
• 10.9% at construction; and
• 19.6% at operation

4 Are most of the lands in the area of the
indigenous communal property?

• 26.1% said “Yes”
• 17.4% said “No”
• 56.5% said “Maybe”

5 Is the indigenous communal property used
for infrastructure development?

• 8.7% said “Yes”
• 21.7% said “No”
• 69.6% said “Maybe”

6 In what form does society play a role in
infrastructure financing?

• 45.7% in private-owned enterprises
(cooperatives, limited companies);

• 21.7% in State-Owned
Enterprise/Region-Owned
Enterprise/Village-Owned Enterprise;

• 19.6% in Special Institution; and
• Others 13%

7 Does society’s involvement in financing
improve its welfare around the
infrastructure?

• 80.4% said “Yes”
• 4.4% said “No”
• 14.2% said “Maybe”

The survey also revealed that 50% respondent stated that “societal roles in the
following phase are land acquisition”. Otherwise, there were 69.6% respondent said
“Maybe” that the indigenous communal property used for infrastructure develop-
ment. Therefore, 45.7% respondent determined that society play a role in infrastruc-
ture financing in form of private-owned enterprises (cooperatives, limited compa-
nies). Finally, 80.4% respondent agreed to say “Yes” that society’s involvement in
financing improve its welfare around the infrastructure. More details, the survey
results can be shown at Table 14.3.
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14.5 Discussion

From the above survey, it is summarized that PPPP can be significantly applied to
infrastructure building development in Indonesia. The peoples’ roles are mentioned
in the land acquisition phase, with their willingness to surrender their land for infras-
tructure development [20]. According to Zhang et al. [24], people need to create
private-owned enterprises in order to work with public or private, professional orga-
nizations. Communities are, therefore, surrounded by the infrastructure building to
improve their welfare, as stated by the Asia News Monitor [21].

In Indonesia, the use of toll toad infrastructure originated from PPP structure
concept. Therefore, the State Asset Management Institute (SAMI) receives land
acquisition funds that have already been allocated in the State Budget from the
Ministry of Finance. Furthermore, it provides authority to the Toll Road Regula-
tory Agency (TRRA), based on the contracting agency through the Ministry of
Public Works and Housing. The government, through the Ministry of Finance,
provides Infrastructure Guarantee Fund (IGF) that offers a recourse agreement to
the contracting agency of the toll road company (TRC).

For private organizations, after winning a toll road tender, the investor forms a
special purpose vehicle (SPV) for the finance project concept and build-operate-
transfer (BOT), on the TRC. According to the finance project concept, to acquire
toll road construction funds, TRC obtains equity from a sponsor and debt from
senior/junior/subordinated bank. After purchasing the land from the government, it
proceeds to build toll road construction till the concession phase.

The surrounding community comprises of cooperatives, and limited companies,
designed to manage the “people’s” money from the results of the land usage for
toll road infrastructure to its acquisition phase. The PPPP conceptual framework for
building toll road infrastructure is shown in Fig. 14.1.

The conceptual framework of PPPP is a combination of the previously established
PPP and people. Its advantage is to help the government in the execution of difficult
and complex land acquisition transactions. Therefore, to ensure that the model is
properly implemented, it needs a validation (e.g. in-depth interview with experts).

14.6 Conclusions

In conclusion, the PPPP conceptual framework is a viable solution used to fill the
infrastructure investment gap. It is constructed from the existing PPP pattern and
plays a significant role in contributing to social welfare, by building toll roads, which
has a direct impact on infrastructure development.

The people’s role in PPPP is recommended to take the form of private-owned
enterprises such as cooperatives and limited companies. These organizations are
established for communities to become legally protected, with incurred benefits from



14 Public-Private-People Partnership (PPPP) … 209

Toll Road Company 
(TRC)

Toll Road Regulatory Agency 
(TRRA) 

Contracting Agency

Sponsor

Infrastructure Guarantee 
Fund (IGF)

Construction (Design & Build/
EPC)

Operation & 
Maintenance

Senior Debt/Bank

Junior Debt/Subordinated Debt

State Asset Management 
Institution (SAMI)

Recourse agreement

Guarantee agreement

Land MoU 
between SAMI-

TRRA-TRC

Debt Equity

Land acquisition

The society who lives around the 
infrastructure development

Private-owned enterprises 
(cooperatives, limited companies)

PUBLIC

PRIVATE

PEOPLE

Fig. 14.1 Framework of public-private-people partnership in toll road infrastructure

the infrastructure building, to promote prosperity. The present research has demon-
strated the potential of the proposed PPPP concept, however, it failed to address
critical success factors and risk management, thereby, providing an avenue for future
research.

14.7 Compliance with Ethical Standards

We declare that I ensured the objectivity and transparency in our research and that
accepted principles of ethical and professional conduct have been followed. Prior
informed consent was obtained from individual participants included in the study
before the research. No sensitive personal data was accessed. Anonymity of indi-
vidual participant data is maintained. And our research is not requiring an approval
from the ethical body, as it is mentioned in the waiver 323/MTS-PPs-UPH/VII/2020,
issued by Universitas Pelita Harapan, Indonesia.
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Chapter 15
Practice Competences in Project
Management Decision Process:
A Regional Study

Sandra Matuhina, Mladen Radujković, and Maja-Marija Nahod

Abstract The chapter focuses the decision-making process in project management
from the perspective of the competence area “Practice”, following IPMA ICB4.,
so as a behavioural pattern which is the foundation that project managers use while
making decisions. There is no doubt about the importance of the practice competence
elements like components of decision process. Therefore, an important research
question is understanding the relation between practice competences, like defined by
ICB4, and decision process in project management. The chapter brings preliminary
results from a study conducted in three European countries: Croatia, Slovenia and
Slovakia which share similar business environments, country characteristics, and
cultural values (despite some differences). It highlights three main findings formed
in the questions of traditional assumptions of decision-making. The main efforts
of the study are oriented to the following: (1) the challenges of decision-making,
(2) shifting the logic of the project management process to creative leadership, (3)
the process of sustainable decision-making: advancing business and serving to the
society. The chapter concludes with the main findings about the relevance of the
competence elements from the aspect of competence area “Practice” according to
IPMA ICB4 and specifically for the above-mentioned market, mostly on tied to
certain differnces of infrastructure projects.
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15.1 Introduction

Decision-making is an important part of any project, program, or portfolio. However,
despite it looks simple and logical, the decision process is always complex and some-
times claims for solutions far from the daily routine. The complexity of the deci-
sion process has many sources, since it brings together all key human aspects like
competences, personality, information, interests, risks, culture, power play, experi-
ences, … and many more. The heavy assignment usually forces project managers to
find their own model to cope with decision-making, and professional associations
like IPMA (International Project Management Association) recommend to relay
on project management competences. There is no doubt about the importance of
competent management at all levels up to the upper echelon level (top management)
while dealing with projects. While observing from the management perspective,
the decision-making process is a topic that permanently attracts increased interest
in academic circles and also practitioners. Leadership is found to be significantly
related to project management success, although there is no much of research of that
kind, within the field of project management. Moreover, there are not too many
studies about project management competences and decision-making processes,
related to sustainability and benefits. In this context, there is requisite to under-
stand what/how/why all echelons of project management do in a daily activity. To
succeed, making decisions means to go far beyond the “iron-triangle” mindset, and
claim for introducing competences and sustainability issues as important aspects of
projectmanagement. This chapter explores projectmanagement from the behavioural
economics perspective, particularly by focusing on project management—decision
process—competences—project benefits at the large.

15.2 Objective

Without projects, we would not have business and society we do have today. From
the historical perspective, we know that projects were a key driver of the devel-
opment of various solutions for moving business, so as communities, to the next
level. In parallel projects were an inspiration for many researchers while seeking
a new management approaches and practices. Moreover, projects were also one of
the main drivers and contributors in society development. It can be noticed that
communities, which in the past accepted challenges and took initiatives to develop
and implement successful projects moved their own community ahead in a much
faster scenario. The wider objective of this study falls within the research ques-
tion: what components of decision-making are the most significant to push a project
forward close to success? Previous studies and literature review confirm the assump-
tion that there is a space for research when it comes to decision processes within
project management. However, as it is too complex a research scenario, we had to
narrow it significantly. Therefore, the study was designed to focus decision-making
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in project management trough competence area “Practice” according to IPMA ICB4
[23], to check the foundation that project managers mainly use while making deci-
sions. The preliminary research was conducted in three European countries: Croatia,
Slovenia and Slovakia which share similar business environments, country charac-
teristics and cultural values (despite some differences). Moreover, the study was
limited to infrastructure projects. The main efforts of the study are oriented to the
following: (1) the challenges of decision-making, (2) shifting the logic of the project
management process to creative leadership, (3) the process of sustainable decision-
making: advancing business and serving to the society. The chapter presents extracted
preliminary results of the study.

15.2.1 The Power of Projects—Example of Infrastructures

A recent study on projectification confirmed the continuous growth of project activ-
ities within national economies [31, 34]. It expresses the need for changes, adaption
and development, because projects are tools for achieving it. Last three decades
academic community focused on different aspects of project management priorities
and developments, such as outcomes, complexity [21], performance [4, 39], incep-
tions [17, 18, 26], etc. But, even under the best of circumstances, it is difficult to
find valid and reliable data on the performance of particular types of projects, for
example, infrastructure investments [1]. Recently, the profession of project manage-
ment becamemuchmore interested in the benefits that infrastructure projects deliver.
Project success is a complex issue, due to many perspectives and interest which are
on the agenda while making an evaluation. However, researchers agreed that at the
bottom level, there are two perspectives: the short term during the project close-
out phase and long term during the project delivery usage and operations, where
benefits from projects are delivered. [15]. Infrastructure projects usually have a long
life cycle, high investments, consumption of many different resources, and pretty
complex stakeholder matrix. In many cases, a particular infrastructure megaproject
engages almost all capital of the community, while expected benefits are coming
over a longer period. Research from PwC [30] shows that worldwide, infrastruc-
ture spending will grow to more than $9 trillion per year by 2025. It is expected
to be spent on a global scale close to $78 trillion between 2014 and 2025. There
are perceptions that military budgets are the top spending item while aggregating
them at the global level, but for sure total global investment in infrastructures could
compete with. The hunger for infrastructures is a result of the need for improving
and advancing human life, and it is valid for developed, developing and not devel-
oped countries. The only difference is that emerging markets are speeding up their
infrastructure development plans, while trying to fulfill requirements for economic
growth and for improving the life quality for their citizens. However, infrastructure
projects have other important impacts on society, like findings that for every one
billion dollars of investment in infrastructure, as much as 20,000 new jobs can be
created [25, 41]. So, infrastructure case is just one example and evidence of a power
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of projects while creating a community’s better future. And each of those projects is
managed by people exposed to high pressure for achieving planned objectives and
for delivering success. Decision-making is their daily lifestyle, sustainability is “the
light in the tunnel”, competences are “the best friend” and people expectations are
driver for their headache [37].

15.2.2 Literature Review on Project Management,
Decision-Making and Leadership

While observing projects and people in charge, there are many roles and respon-
sibilities. Probably one of the most challenging is the role of project manager. In
its simplified version those people manage the project delivery process, either for
predefined new products or predefined service. Their daily job integrates creative
thinking, communication and decision-making in original scenario for each project
they manage. In their daily job each of them brings their competences, positive
practices from the past, personality and behaviour, interests and believes,…, so
as other variables which form particular management pattern, and which in turn
influence the success of their work. There are many studies about the management
patter, particularly related to manager versus leader, or manager + leader. Many
researchers addressed that leadership and its elements may have great importance on
the outcomes of the project [29, 38, 40]. Some authors believe that such person should
be visionary, integrator, agent of change, but the critical component is leadership
which influence practice and contribute in development of a learning organization
[24]. Other authors also believe that leadership is one of the most important compe-
tences for project manager, and that he/she might expect a lot of challenges from
that side, while dealing with major projects [11, 27]. According to IPMA, compe-
tences in project management means application of knowledge, skills and abilities
for achieving the programmed results [23]. Leadership in project management is
focused on having a vision about the strategy, scope, objectives, team and stake-
holders. In parallel, it claims for understanding the “big picture”, which define the
context where project will be realized. According to IPMA, the third element of the
competence triangle is practice or technical competences, which represent the knowl-
edge, methodologies, tools, techniques, within the project management profession.
Successful project manager merges all above and make fine balance while directing
the project towards its objectives and stakeholder expectations. Therefore, successful
project execution [12, 28, 43] depends on the qualification of project manager, and
change one person to another person at such position, will result with different
outcomes. Successful project manager, which is in parallel also leader, has vision, or
even feeling, how to bring all project and management elements together, and share
it with his/her team like composition for success. There are many studies about the
relation between performance and styles of leadership [5, 22]. However, much more
demanding issue is how to incorporate and facilitate leadership aspect in project
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management. Some project managers are very eager to use the power of position,
and to put his/her ego in the front. Some scholars recommended that the negative
effects could be downsized by the training of leaders with different skills [9, 20, 32].
Project organizations often request leadership for their actions and decisions [2, 16].
Within specific business entity or organization, overall business and activities are
divided and structured according to internal organizational scheme. Therefore, we
can identify a lot of decision/leadership points or centers, which are connected in a
hierarchical order. They form a system, similar to nerve system in a human body,
which manage with parts and entire system at large. Even simple insight in such
system could mark upper leadership levels like dominant decision centers, which
highly influence overall system and its function. And project managers must fit in
such reality.

15.2.3 Challenges for Decision-Makers and Upper Echelon
of Infrastructure Projects Management

World′s prominent infrastructure statistics gives evidence that there is a raising need
for investing in infrastructure. Infrastructures serve to large number of people in
particular community, so they have strong stakeholder support from different groups.
There are different forecasts, even thosewhich state that spendingon infrastructures is
the biggest item in theworld budget, even higher thanmilitary and defense budgets (2
trillion USD per year). It is mainly related to boom of global population and need for
certain life standard where infrastructures contribute with large share. Global strate-
gist, Parag Khanna stated [19] wrote that the current global infrastructure capacity is
at the level which could satisfy the needs only for three billion of people. And while
moving from seven billion total world population to the nine billion, we should spend
1 trillion of USD per each 1 billion of people. One of the most important issues of
infrastructure is to ensure enough finances and in parallel to ensure that such huge
money is spent in the best possibleway to produce the benefits for people [14]. Infras-
tructure projects are famous about cost and time overruns; therefore, they have great
potential for the management and for the questioning for each unit of currency spent.
While observing such scenario from the perspective of upper management, several
key challenges could be immediately noted. The simple question could be formulated
to the learning if there is right time for right project and right people to deliver itwithin
the specific context. Speaking about infrastructures, each time looks like right time,
and moreover seems we are always behind the needs. Context introduces external
components, and sometimes limited space for maneuver, but nevertheless, this is
responsibility of the upper management. And while speaking about infrastructures,
right project is mainly question about the priorities, which means that it is selection
one among many, during multi-criteria analyses, under the pressure of public and
different interest groups, political programs and hidden agendas. There are many
questions which need answers, such as lessons from the past, post-evaluations and
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findings, regulatory environment and its changes, monitoring of social an environ-
mental impact, …, so as numerous factors coming from people, business and planet
perspectives. Everything above is under the domain of the upper echelon of manage-
ment, and once they put it together, there is still one question left: do they have people
to design and implement it, like defined? How to achieve the best possible success
scenario? After considering it, they shift a part of decision process and responsibil-
ities to the lower levels of management, represented in the role of project manager,
claiming for the “success”.While the upper management declare the success criteria,
project manager has to investigate, declare and practice success factors across the
project organization and project processes [44]. So, both, upper and execution level
of management are involved in decision process, they are inter-dependable decision
makers in permanent interaction with many interested groups (Fig. 15.1).

We could say that a successful project is one that brings value regarding its objec-
tives and that in parallel it answers societal needs in its long-term outcomes [33, 35].
The Department for Transport in the UK published certain steps for the appraisal
of benefits in large projects [10]. Four kinds of effect were identified as impor-
tant: effects of productivity, effects of agglomeration, effects of competition, and
labor-market effects. Obviously, project success is a hot topic for both researchers
and practitioners, and a lot of progress has been made in raising that success to
the next level; we have many macro-, mezzo- or micro-aspect studies dealing with
this. However, there is no magic formula for achieving it, and there will be no such
formula in the future because of the high level of complexity in all aspects of such
projects and the big differences between them. But we can use previous findings, tips
and results to create and tailor a successful scenario that accommodates the criteria

Fig. 15.1 Project decision and participating groups
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and factors of importance in a specific case. While dealing with such assignment we
should focus the following like foundation for success:

• linking project to proven community needs, and correspondent strategy
• alignment and active participation of all relevant stakeholders, and forming firm

project coalition for project success, based on solid business case
• engaging of appropriate and sufficient competences and creativity to drive project

concept to reality, and deliver end product
• assuring sustainability, that there is balance among business, people and planet

factors trough each level of decision-making process.

And further contribution could be done through developing competences of PM
profession, and new adaptive tools and methods for improvements, such as identi-
fying risk management practices, front end planning impact evaluation, so as other.
More efficient use of project management techniques and methods might improve
project performance and reduce the risks so often related to infrastructure projects
like cost overrun.

15.2.4 Sustainability Approach in Project Management
Decision Process

In September 2015, the UNGeneral Assembly adopted the 2030Agenda for Sustain-
able Development that includes 17 Sustainable Development Goals (SDGs) which
are crucial for the global human community [42, 45] . It is not only about individual or
organization, it is about our world like we know. Considering that projects are repre-
sented in about 30% of human activities, especially within the economic, growth and
change for better [34], it is important that each project incorporate sustainability,
so as that project managers practice it. It means that besides the standard criteria
of project success which represent different stakeholders and their interests, each
project must have sustainability like criterion which represents global community
welfare. Consensus among project participants is important concept of sustainability,
and it is considered to be a complex concept [8]. Elkington [13] proposed a basic
model for sustainability and included into the concept 3 elements: people, profit and
planet. Silvius et al. [36] extended the sustainability view on project and project
management aspects proposing the very specific aspects:

1. harmonizing economic, environmental and social interests
2. including long term and the short term
3. global and local
4. consuming income, not capital
5. accountability and transparency
6. ethics and personal values.

The OMEGA Centre team declare that effective development of project depends
deeply on the stability of institutional frameworks [3]. The Green Projects “5P
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concept” considers that the sustainability of a project comprises governance and
project management aspects but also the final product and its sustainability [6, 7].
Such sustainability-based project delivery method incorporates product and process
elements to manage the balance between social responsibility, resources and deliv-
ering “green” project outcomes [7].Whichever is decision-makingmodel it must rely
on sustainability, since it is foundation for long-term perspective success and ground
where all stakeholders make compromise about the project scope and objectives. It
means that project owner must include it in a project concept and project business
case, while managers must take care that sustainability is part of all project relevant
documents and success criteria. On the operational level, sustainability should be a
glue which hold together all competence elements that project manager practice.

15.3 Methodology and Research

As declared above competences and creativity are one among basic parts needed for
directing project towards success. Infrastructure projects engage many experts and
disciplines, and project management profession is linking and directing factor. It is
not just glue, but rather a living organism. In our research, we decided to collect
sample and provide insight about project management competences related to the
area practice, following IPMA ICB4 standard [23]. The final sample was composed
by replies of 62 IPMA certified respondents who were mainly managing different
infrastructure projects in Slovakia, Slovenia and Croatia, like three smaller EU coun-
tries, sharing similar cultures and business environment. The respondents were asked
about the competences of decision-making process as part of project management
process. There were 48 male and 14 female respondents. The structure of the respon-
dents’ education level points to the dominant higher education, while in the sample
are also present individuals with a PhD or MBA, and at the least represented cate-
gory, undergraduate level of education. Most respondents are currently engaged on a
project. To a lesser extent, respondents pleaded that they were working on a program
and the least representedwas a certain portfolio of jobs they are currentlyworking on.
Respondents were asked about the estimated budget for the project they manage, and
the average in the sample was $ 15,884,296.29million. The sample has high standard
deviation, which indicates that the budget data distribution has an extremely volatile
average value that is not representative. The two most active sectors are construction
(29.03%) and the public sector, education and health (27.42%). As the least repre-
sented industrial sector, production stands out (6.45%). Furthermore, the total sum
of budgets per industry was analysed, and the average value of the budget for each
industry, and the results of the analysis are shown in Fig. 15.2.

Although the largest sum of budgets is present in the construction industry, the
average value of the budget is highest in financial and insurance services. The average
value of the budget exceeds the sum of values in the production sector. The exact
values of the budget sum and average are shown in Table 15.1.
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Fig. 15.2 Combined graph of industry sectors, sums and averages of budget values in $ Source
authors

Table 15.1 Budget sums and
averages by industry sectors

Industry sector Sum Average

Construction $331.526.400,00 $18.418.133,33

Finance and insurance
services

$182.400.000,00 $45.600.000,00

ICT $ 11.004.000,00 $ 1.375.500,00

Manufacturing $ 47.233.600,00 $11.808.400,00

Other service providers $134.520.000,00 $12.229.090,91

Public
sector/education/health

$151.068.000,00 $ 8.886.352,94

For examination of the differences between gender categories in decision-making
process, the t-test of mean difference was conducted. Results are presented in
Table 15.2.

Results indicate that there are statistically significant differences between genders
in assessment of practical competences, were the female population perceives in
average these competences, more important than male population (t = −2.78; p <

Table 15.2 T-test of mean differences between genders in decision-making process

Variable Category N Me Sd t p

Practical Competences Male 48 76.27 8.34 −2.78 <0.05

Female 14 82.00 6.26

Decision-making process Male 45 63.18 9.53 2.36 <0.05

Female 13 55.92 9.84
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Table 15.3 F-test for multi-group comparison (years of experience, current occupation, country
and IPMA level) for variable ‘practical competences’

Variable SS df MS F p

Years of experience Between Groups 31.65 28 1.13 0.78 >0.05

Within Groups 47.52 33 1.44

Total 79.18 61

Currently working on (portfolio,
program, project)

Between Groups 11.05 28 0.39 1.12 >0.05

Within Groups 11.66 33 0.35

Total 22.71 61

Country Between Groups 6.07 28 0.22 0.74 >0.05

Within Groups 9.61 33 0.29

Total 15.68 61

IPMA Level Between Groups 27.33 28 0.98 1.44 >0.05

Within Groups 22.41 33 0.68

Total 49.74 61

0.05). When asked about perception and importance of decision-making process,
the male population perceives this process statistically more significant than female
population (t = 2.36; p < 0.05).

Further multi-group test was conducted to try to detect statistically signifi-
cant differences between observed groups. For this purposes F-test for multi-
group comparison was conducted. There were no statistically significant differences
between observed groups. Results of the analysis are presented in Table 15.3.

Multi-group analysis was conducted to analyse differences in variable “decision-
making process”, and the results were similar as with previous variable. Results are
presented in Table 15.4.

15.4 Results and Discussion

The following chapter contains main information about the essence of the results.
Figure 15.3 shows the most important competences of practice elements as marked
by respondents, and as referring to IPMA ICB4 standard. Research showed that 3
out of 14 practice competences showed higher appearance than others, and those
were: plan & control, finance, so as requirements & objectives & benefits. While
comparing to our previous studies done during the last ten years, we found that
planning and control, so as finance is always focused by PM profession in the region.
It could mean that project managers are continuously struggling with time and cost
perspective of projects, due to overoptimistic initial goals or shortages ofmoney/time.
Element requirements and objectives point to potential difficulties regarding what
project stakeholders want to achieve and what project accomplish. By linking all
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Table 15.4 F-test for multi-group comparison (years of experience, current occupation, country
and IPMA level) for variable “decision-making process”

Variable SS df MS F p

Years of experience Between Groups 41.897 33 1.270 .967 >0.05

Within Groups 31.500 24 1.313

Total 73.397 57

Currently working on
(portfolio, program, project)

Between Groups 11.013 33 0.334 0.737 >0.05

Within Groups 10.867 24 0.453

Total 21.879 57

Country Between Groups 9.551 33 0.289 1.164 >0.05

Within Groups 5.967 24 0.249

Total 15.517 57

IPMA Level Between Groups 26.837 33 0.813 1.322 >0.05

Within Groups 14.767 24 0.615

Total 41.603 57

Fig. 15.3 Structured columns of the most important competences perceived by participants

three elements, seems could be no balance among project stakeholder expectations—
time—money in the project, and such scenario is burden for thePMprofession.On the
other hand, there is a set of competence elements which include risk and opportunity,
participants/stakeholders, resources, quality, time, scopewhich are standard elements
for most of project types. This confirms that project management profession in the
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region is aligned with international practice and standards in project management.
Element design is much known to all those dealing with infrastructure projects.
No matter how infrastructure project is designed, and who and how it did, project
manager can always expect some issues from that side. Taking all together elements
which are above twenty percentages make scenario which is familiar for project
manager’s experienced in (particularly infrastructure) projects management: risk &
opportunities, plan&control, resources, finance, quality, organization& information,
time, requirements & objectives & benefits, design. Seems that those elements or
topics dominate in daily project manager work, while making decisions.

In Table 15.5 there are main results of the decision-making process, distributed in
the three categories: rational, intuitive and spontaneous. Out of observed answers
survey participants demonstrated pretty balanced decision-making model. The
overall results in the table below, do not show harmony among the countries, but total
average taken is 28% for rational model, 23% for intuitive and 28% for spontaneous.
The participants from Croatia reported low presence of intuitive and spontaneous
behaviour, and we believe that it does not match the actual situation. According to
our opinion, the results from Slovakia and Slovenia represent the regional pattern in

Table 15.5 Decision-making process is divided into three separate categories

Category Item Croatia
(%)

Average
(%)

Slovakia
(%)

Average
(%)

Slovenia
(%)

Average
(%)

Rational I double-check my data
sources before I’m sure I
have the right facts to
make my decision.

34.00 28.97 16.67 16.67 33.33 38.89

I make my decisions in a
logical and systematic
way.

30.80 N/A 16.67

My decision-making
process requires caution
and thinking.

22.10 16.67 66.67

Intuitive When deciding, I rely on
my own instincts.

3.80 7.57 33.33 27.78 33.33 33.33

When I make decisions,
I always rely on my own
intuition.

5.70 33.33 33.33

Generally, I make
decisions that feel right.

13.20 16.67 33.33

Spontaneous I often make a quick
decisions.

1.90 2.53 16.67 27.78 33.33 55.55

I often make decisions
triggered by the
moment.

3.80 16.67 33.33

When making decisions,
I do what seems natural
at a given moment.

1.90 50.00 100.00
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much better way, since they show more intuitive and spontaneous decision-making
cases. However, before the survey, we expected even higher score of the spontaneous
decision-making. Such expectation was related to the culture in region, so as heritage
from the past. In addition, in the most organization (particularly public owned) there
is still no so rigid business system with detailed and prescribed procedures, so an
individual faces situation where he/she must act with great degree of own perception
and initiatives. On the other hand, culture in the region support inspiring and creative
acting, where an individual has enough space for creativity. It is expected that future
will bring increase in rational based decision-making situations, due to adopting
project management methodologies, practices and procedures. Many organizations
are keen to introduce framework for success facilitation, where proven methodolo-
gies and best practices provide guideline for decision-making in a complex project
situation.However, projects are non-routine undertakings,with limited similarity and
no chance for copy-paste. Therefore, an organization must not build rigid business
environment, which prevents creativity in decision process. In that way, certain share
of intuitive and spontaneous decisions will be normal part of the decision package.

The main limitation of the study is related to the sample, which is combined
and rather small, so results are preliminary and informative. For the future research,
we recommend participation of more respondents and maybe selective approach by
sectors, since projects have different challenges and features in different sectors, also
budget characteristics even if all falls within some category of infrastructures.

15.5 Conclusion

Projects have many “?” across all features and phases, always linked with some kind
of participation and expectations. While some of them have more commercial foun-
dation and expectations, the other havemore community-related expectations (i.e. for
particular infrastructures). Managers are exposed to enormous amount of data, chal-
lenges, expectations and risks in their daily work. Decision-making is their daily life
style, sustainability is “the light in the tunnel”, competences are “the best friend” and
people expectations are driver for their headache. In this study, preliminary results
showed that project managers marked plan & control, finance, so as requirements &
objectives & benefits as the most significant practice competence for the region of
three selected countries, Slovakia, Croatia and Slovenia. Balanced decision-making
is stated as preferred leadership style, which brings together all observed elements
to success. Although leadership topic is covered in management science in general,
there is lack of regional research on this topic specifically on projects. Sustainability,
competences and decision process are getting more importance by the profession of
project management. In this research Croatian, Slovenian and Slovakian individuals
and companies showed certain interest for the study which brings together all those
items. Therefore, it is recommended to continue research on much wider sample and
trough different scenarios.
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15.6 Compliance with Ethical Standards

Informed consent was obtained from the participants, meaning that they were
informed about the research objective and research methodology. They agree to
contribute to the research. Collected data was anonymised and special procedures
to assure anonymity were applied. The study reported in this paper was autho-
rized by the Project Management Association of Slovakia under permission refer-
ence 001-2017, the Project Management Association of Slovenia under permis-
sion reference DOP_65/2017 and Project Management Association of Croatia
under permission reference 02-88-2017.
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Chapter 16
From Social Responsibility
to Sustainability: Are Excellence
Awarded Companies in Iceland Socially
Responsible?

Asa Bjork Jonsdottir, Haukur Ingi Jonasson, Helgi Thor Ingason,
and Agnes Holm Gunnarsdottir

Abstract Excellence is a managerial virtue that is sought after within the world
of commerce, and in many countries excellence awards in management are cele-
brated. Iceland is a country that is internationally recognized as being in the fore-
front in terms of social responsibility, equality and sustainable development. What
are the best Icelandic companies doing with regard to sustainability in their portfolio,
project and programme management? Icelanders can claim/boast two management
excellence awards,Outstanding Companies Award and Exemplary Company Award.
Although the awards’ names may sound comprehensive, each award only looks at a
limited aspect of the organization that is being scrutinized. This paper examines four
international business excellence models with a view to illustrating how a company’s
excellence can be measured. All these excellence models emphasize social respon-
sibility and sustainability and claim that an organization cannot truly be excellent
without being up to date with regard to the urgent developmental issues we face.
Based on this, it is surprising that when recipients of the above-mentioned awards
are asked, it emerges that the excellence awards focus on stakeholders and do not
challenge organizations to show excellence with regard to social responsibility and
sustainability, or at best only to a very limited degree.

Keywords Sustainability · Project management · Excellence awards

A. B. Jonsdottir · H. I. Jonasson (B) · H. T. Ingason · A. H. Gunnarsdottir
Reykjavik University, Menntavegi 1, 101 Reykjavik, Iceland
e-mail: haukuringi@ru.is

A. B. Jonsdottir
e-mail: asaj07@ru.is

H. T. Ingason
e-mail: helgithor@ru.is

© Springer Nature Switzerland AG 2021
R. Cuevas et al. (eds.), Research on Project, Programme and Portfolio Management,
Lecture Notes in Management and Industrial Engineering,
https://doi.org/10.1007/978-3-030-60139-3_16

229

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-60139-3_16&domain=pdf
mailto:haukuringi@ru.is
mailto:asaj07@ru.is
mailto:helgithor@ru.is
https://doi.org/10.1007/978-3-030-60139-3_16


230 A. B. Jonsdottir et al.

16.1 Introduction

A few years ago, one of the authors of this paper stumbled upon a sign that had
been sprayed on a sidewalk in Melbourne, Australia stating: “Iceland is the freest
country on the planet!” (Australia is on the exact opposite side of the globe from
Iceland)—an excellent reputation indeed, at least for the liberally attuned. Further-
more, Iceland, along with the other Nordic countries, has been seen as a country
which lays emphasis on socially responsible business, gender equality and sustain-
able development.Moreover, it seems to symbolize the aspiration towards key human
values. If this is actually the case, it might be interesting to ask if Icelanders stand
for something universally meaningful in how they go about things. So what can we
learn from the Icelandic companies that have been identified as excelling at manage-
ment in our search for insights that might have universal implications for the project
management profession?

According to the Oxford Dictionary, excellence means: “the quality of being
outstanding or extremely good”. But what makes a business excellent? Quite a
few models claim to measure business excellence. In this paper, I will be taking a
closer look at four internationally recognized business excellencemodels. In the book
“Afburðastjórnun”, the authors investigate three excellence models and discover that
they have a lot in common, e.g. they allmeasure success as havingmet or exceeded the
expectations of four key stakeholder groups; the clients, the employees, the owners
and society, for at least three consecutive years [1]. In Iceland there are a few awards
that reward companies for performance excellence in a specific area. What do those
awards mean, and is a company with an award more excellent than a company
without one? One of the Icelandic awards is given by the company Credit Info and
is the Outstanding Companies Award (Icel. Framúrskarandi fyrirtæki). According to
the company’s website, outstanding companies build their operations on solid ground
and grow the interests of investors and shareholders. Its main purpose is to reward
companies for doing good and contributing to a better business environment [4]. To
be an Outstanding Company, nine financial figures or financially related measure-
ments must meet a standard set by Credit Info [3] If we were to compare it to the
business excellence models, it would fit nicely into the “expectations of owners”
part.

Another award is the ExemplaryCompanyAward given by the labour unionVR. It
measures nine key factors in the employees’ work environment, management, work-
place morale, salary, work conditions, flexibility, independence at work, company
image, happiness and pride and lastly, equality. A survey is sent out to the employees,
and the award is given to those fifteen companies which get the highest score in each
of the three predetermined size groups [30]. Again, if we were to compare this award
to the business excellence models, it would cover the “expectations of employees”
part.

But is getting either of these awards enough for an organization to be truly excel-
lent?An organizationwhich gets both awards can be said to havemet and/or exceeded
the expectations of two of the four key stakeholder groups. What about the other
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two? Corporate Social Responsibility (CSR) awareness is on the rise, and as our
society becomes even more transparent, the image of an organization can quickly
be destroyed with a few pictures or quotes on social media. There are signs that this
trend will only increase as a CSR survey done in 2017 by Cone Inc. finds that 79%
of Americans expect companies to keep improving their CSR efforts. 87% also said
that they would buy a company’s product if it advocated an issue they cared about.
92% say they have a more positive image of a company when it supports a social or
environmental issue, 87% are more likely to trust the company and 88% are more
loyal to it. On the other hand, 88% would stop buying products from a company
if they learned it was irresponsible or deceitful, and 50% reported that in the past
12 months, they had done just that [5].

In this paper, we investigate how the companies that have received both of these
awards meet the fourth criterion of the excellence models in an effort to try and
answer the question: Are “excellent” companies in Iceland socially responsible?

16.2 Literature Review

This section briefly describes four internationally recognized business excellence
models; theBaldrige Excellence Framework, the EFQMBusiness ExcellenceModel,
the Canadian Framework for Business Excellence and the Shingo Model. It will
highlight what they have in common and what they can tell us about measuring the
excellence of an organization. It will then briefly go into the topic of Corporate Social
Responsibility (CSR) and how it can be measured.

16.2.1 The Baldridge Excellence Framework

In 1987 the Malcolm Baldrige National Quality Award was created, with the goal
of increasing the competitiveness of U.S. organizations by focusing on quality. The
scope of the awards has since expanded to organization-wide excellence [18]. The
award focuses on performance and outcomes in five key areas; product and process,
customer, workforce, leadership and governance, financial and market. To receive
the award, an organizationmust meet the Criteria for Performance Excellence, which
are a part of the Baldridge Excellence Framework, Fig. 16.1 [19].

The framework focuses on seven critical areas as displayed in the blue shapes on
the greyplatform inFig. 16.1. It is basedon11beliefs andbehaviourswhichhavebeen
found in high performing organizations, shown in the blue base of Fig. 16.1 as core
values and concepts. According to the framework, performance excellence consists
of three things; improving value delivered to customers and stakeholders, improving
overall effectiveness, and more knowledge for the organization and employees [2].
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ORGANIZATIONAL PROFILE 
STRATEGY     WORKFORCE 

LEADERSHIP           <   INTEGRATION   >         RESULTS 

CUSTOMERS      OPERATIONS 

MEASUREMENT, ANALYSIS, 
AND KNOWLEDGE MANAGEMENT 

CORE VALUES AND CONCEPT 

Fig. 16.1 The Baldridge excellence framework

16.2.2 EFQM Excellence Model

In 1988, to promote higher standards, leaders from fourteen companies founded the
European Foundation for Quality Management, now the EFQM. In 1991, the EFQM
Excellence Model was launched, and in 1992 the first EFQM Global Excellence
Award was given. Since then, the model has been developed and extended [6]. The
EFQM Excellence Model is based on nine different criteria as seen in Fig. 16.2, as
well as on the Fundamental Concepts of Excellence, which are eight principles [7].

The framework is supposed to help organizations understand the relationship
between what they do and what they achieve and assumes that an excellent organi-
zation will comply with the ten principles of the UNGlobal Compact [7]. According
to the Excellence Model, “Excellent Organisations achieve and sustain outstanding
levels of performance that meet or exceed the expectations of all their stakeholders”
[7].

Fig. 16.2 EFQM excellence model
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16.3 Excellence Canada

The National Quality Institution, now Excellence Canada, was established in 1992
by Industry Canada. The goal was to help organizations perform better and become
more globally competitive by providing best practices [9]. The framework has since
been expanded, and a more recent development is the Excellence, Innovation and
Wellness Standard. The standard is split into five drivers; leadership, processes,
people, customers and planning (Fig. 16.3) and claims to ensure that “organisations
achieve the best results possible across all areas” [8].

The standard has a four-level staged approach to certification and organizations
with a certification can apply for the Canada Award for Excellence. The definition of
excellence is “meeting and exceeding rigorous standards and requirements, demon-
stration of continuous improvement, measurement of progress and verification”
across all five drivers [10].

16.3.1 The Shingo Model

The Shingo Model was created as a part of Utah State University in 1988. The
programme’s goal is to recognize the best in enterprise excellence throughout the
world. When using the Shingo Model, an organization’s culture is aligned with the
Shingo Guiding Principles [24] in Fig. 16.4.

The framework revolves around the three insights of enterprise excellence. All
three insights are about how to influence culture and people’s behaviour towards

Fig. 16.3 The drivers of
excellence

EXCELLENCE:
INNOVATION 

AND
WELLNESS
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Fig. 16.4 Shingo guiding principles

the Shingo Guiding Principles. The first insight is about how that ideal behaviour
will get ideal results. The second insight says that behaviour is driven by purpose
and systems. The third insight states that if principles are behavioural rules that have
consequences, then the better people understand the principles, the better they under-
stand ideal behaviour. “Operation excellence requires ideal behaviour that translates
into consistent and ideal results” [24].

16.3.2 Intersections

If the basic ideas of each of the models are compared, a certain trend begins to
appear. The main concepts can be sorted into six dimensions; Leadership, Vision and
strategy, Continuous improvement, Processes, People, and finally Universal success
and Systematic approach. According to the models, excellent management of these
six dimensions will lead to excellent performance when it comes to meeting or
exceeding the needs and expectations of the four key stakeholder groups, the clients,
the employees, the owners and the community [1]. In Table 16.1, the intersections
of the models are shown by sorting their key concepts into the six dimensions.

When we compare how the models define excellence, another trend appears. The
key drivers of success can be grouped into fulfilling or exceeding the needs of four
key stakeholder groups; the customers, the employees, the owners and society [1].
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Table 16.1 Excellence models and their intersections

Dimensions Principles of business excellence models

Baldride EFQM Canada Shingo

Leadership Visionary
leadership. Ethics
and transparency

Leading with
vision,
inspiration &
integrity

Leadership
through culture,
values and
direction for
success

Lead with
humility

Vision and
strategy

Organizational
learning and agility.
Focus on success

Managing with
agility.
Developing
organizational
capability

Developing
strategic, business
and improvement
plans

Seek perfection.
Create constancy
of purpose

Continuous
improvement

Managing for
innovation.
Management by
fact

Harnessing
creativity &
innovation

Governance and
innovation.
Monitoring,
evaluating &
reporting on
progress on
strategic, business
& improvement
goals

Embrace
scientific thinking

Processes Customer-focused
excellence

Adding Value
for Customers

Prevention-based,
rather than
correction based.
Management of
supplier
relationships

Assure quality at
the source. Flow
& pull value.
Create value for
the customer

People Valuing people Succeeding
through the
talent of people

Safety and
wellness of
employees and
their families,
physical and
psychological
dimensions

Respect every
individual

Universal
success and
systematic
approach

Systems
perspective.
Societal
contributions.
Delivering value
and results

Creating a
sustainable
future.
Sustaining
outstanding
results

Fulfil the
organization’s
legal, ethical,
financial and
societal obligations

Focus on process.
Think
systematically

In short, according to the business excellence models, an organization cannot be
excellent if it leaves out one of the four groups.
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16.3.3 Corporate Social Responsibility

Festa is the Icelandic Center for Corporate Social Responsibility. It is a member-
based not-for-profit association of organizations in Iceland. It is “dedicated to raising
awareness of CSR and sustainability among Icelandic businesses and the general
public, as well as supporting its member organizations in implementing sustain-
ability and CSR into their strategy and day-to-day operations.” [11]. According to
FESTA, “In its purest form, corporate social responsibility (CSR) is about compa-
nies taking responsibility for the impact they have on people and the environment”
[12]. Socially responsible companies organize their operations in a way that will not
impact society or the environment in a negative way. There are many ways for an
organization to practise CSR, and here I will name a few. An initiative named The
Global Compact was established in July 2000 by the United Nations. Its mission is
to “mobilize a global movement of sustainable companies and stakeholders to create
the world we want” [27]. The compact is based on ten principles, which cover human
rights, labour, environment and anti-corruption [28, 29]. In 2015, 17 highly ambitious
goalswere set in order tomake theworld a better place by 2030—TheGlobal Sustain-
able Development Goals of the United Nations. The agreement involves sustainable
developments on social, economic and environmental scales [13].

The International Organization for Standardization (ISO) brings experts together
in order to share knowledge and develop standards with the aim of ensuring quality,
safety and efficiency. It is an independent, non-government international organiza-
tion [14]. One of those standards is ISO 26000: Guidance on social responsibility.
It helps organizations be more socially responsible. It helps organizations to create
effective actions and shares/share best practices [16]. The ISO 14001: Environmental
Management Systems is grounded in mapping out a framework that establishes an
effective environmental management system. A company with an ISO 14001 certi-
fication can measure and improve its environmental impact [15]. ISO 45001: Occu-
pational Health and Safety Management Systems provides a framework a company
can use to improve the occupational health and safety (OH&S) in the workplace
[17]. IST 85 is the Equal Wage Management System. According to Icelandic laws,
companies with 25 employees or more must be certified according to this standard
to show that they are respecting the equal wage act [23]. Every company that has
25 or more employees must fulfil this standard, but the time limit for certification
varies, depending on the company size. The range is from 31st December, 2019 to
31st December, 2022, with the smallest companies having the longest time [23].

16.4 Research Method

The objective of this research is to determine to what extent companies that have
been deemed as excellent in Iceland are socially responsible. The authors try to
achieve this by determining which companies are excellent according to the business
excellence standards and measuring how socially responsible they might be deemed
to be.
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16.4.1 The Excellent Companies

In this research, excellent companies were determined/identified as all companies
that appeared on Credit Info’s Outstanding Companies list and VR’s Exemplary
Companies list in 2018. The lists of the 2018 winners were cross-referenced to find
the companies whichwere on both lists. In total, the companies were 25. They ranged
from small to medium to large, small having less than 20 employees and large more
than 50. The size distribution between groups was almost completely even, with
nine small companies, eight medium-sized and eight large ones. E-mail addresses
of managers and directors were then found on company websites or by calling the
companies.

16.4.2 The Survey

Originally, the authors wanted to interview all the companies. However, once they
reached the final number of 25 companies, this was not deemed to be feasible for a
paper of this scope. Then the choice was between getting a small glimpse of many
of the companies or choosing three or five and getting detailed information from
them. The benefits of doing a survey are that it offers an easy way to reach all
the companies, which in turn, if the response ratio is sufficient, returns a broader
spectrum of answers. Therefore, the authors resorted to doing a survey among these
25 companies.

The survey was sent to the CEOs of each of the “excellent” companies, followed
by a reminder aweek later, and a phone call in the course of the last days of the survey,
so as to get a better response ratio. The survey was open from 16 April, 2019 to 3
May, 2019. It comprised nine questions, seven of which had yes or no answers and
two of which were multiple-choice questions. A copy of the survey can be requested
from the authors. In the end, CEOs of 19 companies answered the survey, making
the response ratio 76%. It was a good mix of small to large companies, 8 small, 5
medium and 6 large corporations.

The survey questions addressed each company’s social responsibility to four
different groups of stakeholder/interested parties in the business excellence models;
customers, employees, owners and society. As the authors started to assemble the
survey, they decided to focus more on society and “making the world a better place”,
rather than on the other three groups. The reasons for leaving out the employees was
that the companies had already been given the Exemplary Award that covers that
part extensively. Furthermore, since the response was based on a self-reflection, the
authors did not think it would give an accurate depiction of the current status on
behalf of the customer group. The same applies to the shareholders (owners)—that
is, they were not asked.

Quite a few articles have been written about how to measure CSR. However, none
of the methods claim to be the best one. As a result, the survey questions were taken
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from a few different directions, some from the business excellence models, while
others were from articles written on the subject. The authors tried to have a broad
range of questions; global impact, the environment [26], standards, social initiatives
[22] and finally whether CSRwas incorporated into the company strategy and vision.

16.4.3 Limitations

When reading the survey and the interpretation of results, it should be borne in mind
that the authors are approaching the subject out of interest rather than expertise. Also,
there are a few limitations that must be addressed: (1) Firstly, an assumption is made
that the awards chosen as a starting point are close enough to the corresponding
dimensions in the business excellence models to be real indicators of excellence. (2)
A second limitation is the companies themselves and the fact that they vary greatly
in size, ranging from less than 20 to more than 100 employees. Also, the Exemplary
Award survey is sent to all employees of the companies it evaluates. However, not
all employees of every company answered the Exemplary survey done in 2018, and
the response ratio ranged from low, 35–49%, to high, 80–100%. However, in the
case of the survey conducted for the purposes of this paper, 14 of the 19 companies
had a response rate of 80–100% in the Exemplary survey, with only one company in
the 35–49% interval/range. (3) Finally, the measurement of CSR is not straightfor-
ward. A lot has been written on the subject, but each method has its limitations. A
survey this size can never take into account all of the company’s stakeholders, e.g.
employees, customers, society, government, competitors, environment, future gener-
ations and nongovernmental organizations [26]. Also, since 11 of the 19 companies
answered the survey independently online, the respondents may not have understood
the questions in the way that the authors meant them to be understood. Therefore,
the survey can only ever offer a glimpse of the real situation.

16.5 Research Results

The results are based on the answers of 19 companies to the nine questions in the
survey. Eleven companies answered through an online survey, the other 14 companies
were called up and asked to answer the survey via telephone with eight of them
eventually reached and/or willing to answer. The questions were then sorted into the
two different groups, local community and making the world a better place.

Seven questions were assigned to the local community group. The questions were:
(1) Does the company offer jobs for disabled people? (2) Does the company support
causes concerning people with disabilities? (3) Does the company offer different
methods of practicing sustainability? (4) Does the strategy or vision of the company
involve CSR? (5) Does the company fulfilled three different standards? (6) Does the
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company strategy and or vision involve social responsibility? (7) Does the company
strategy and or vision involve social responsibility?

It turns out that most of the companies, i.e. 15 of them, support some causes
concerning disabled people, while six offer jobs specified for them, see Fig. 16.5.
During a phone call, one company mentioned that it offered jobs for people trying to
get back to work after burnout or a long-term illness, and another said that they did
not dismiss people of retirement age who wanted to keep working, the oldest person
still working being 75 years old.

Almost all of the companies, or 16, practise corporate social philanthropy and
many, 13, are also socially responsible in their business practices, Fig. 16.6. On the
phone, one of the companies also mentioned that they regularly donate items to those
in need.

A total of 15 answered that either or both the vision and strategy involved social
responsibility, Fig. 16.7, and 11 of those answered yes to both. Only four out of the

Fig. 16.5 Answers to Q8 and Q9

Fig. 16.6 Answers to Q7
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Fig. 16.7 Answers to Q6

nineteen answered that neither of them did. One of the companies which answered
the question with a no mentioned that even though it was not written down, they had
an informal strategy of never turning down people that asked for donations.

Questions one, two, four and five had to do with making the world a better place.
They pertained to whether the company was a member of Festa, whether it had
signed Festa’s climate declaration or set itself climate goals and also (pertained?
is this the sense?) to the two UN initiatives, the Global Compact and the Global
Goals for Sustainable Development. Only two companies were members of Festa
(Fig. 16.8), which is an Icelandic non-profit association. Its role is to increase CSR
among Icelandic companies as well as to raise awareness of it and of sustainability
among the general public. It also supports its members in the implementation of
CSR and sustainability [11]. The answer to the climate goal question was an over-
whelming 17 noes against 2 yeses. However, in the phone calls made to companies,
two answered that even though they did not have a climate goal at the moment, they
were in the middle of creating it. Another company mentioned that their eventual

Fig. 16.8 Answers to Q1 and Q2
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goal was to be a leader in environmental issues. Another company mentioned that
even though they did not have climate goals written down, their product was very
environmentally friendly, which was a primary goal of theirs.

Most of the companies had not signed the Global Compact nor chosen a goal from
the Global Goals initiative (Fig. 16.9), with 16 noes against 3 yeses. One company
was very interested in these initiatives and asked the authors to send over some
information about them. The same three companies that have signed the Global
Compact have chosen SDGs. One of them is also a member of Festa and has signed
its climate declaration.

Question three was a multiple answer question, which touched on a few different
standards and both stakeholder groups. For the local community group, there was
ISO 9001, which is a quality management standard, ISO 45001 for health and safety
and ÍST 85 for equal pay. For making the world a better place, there were two
standards; ISO 26000, which provides guidance on how to operate globally in a
socially responsible way and ISO 14001, which is an environmental standard. Out of
the 19 companies that answered, 13 did not fulfil any of the standards (Fig. 16.10).
When phoned, two of the companies said they had never heard of some of them and

Fig. 16.9 Answers to Q4 and Q5

Fig. 16.10 Answers to Q3
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asked the authors to send themmore information. One company mentioned that they
were working towards fulfilling ÍST 85 very soon, and two others mentioned that
they would not fulfil it because of their size. Another two companies said that even
though they themselves did not fulfil these standards, all their manufacturers did, and
a third company said that they were working towards being certified in ISO 45001
and fulfilled the other ones but were certified by a third party.

When individual company responses are compared, the companies vary, but with
two extremes. One company answers all questions but one in a negative way while
the other one answers all questions, except one, in a positive way. All the other
companies are somewhere in the middle.

16.6 Discussion

After all of the companies within the survey had been contacted by telephone ?? (via
a phone call to those eight companies omit words in this bracket ??), the authors
realized that it would have yielded more accurate results to call all the companies
and ask the questions herself. The discussions that took place during the phone calls
gave the authors a much better insight into what the companies were really doing and
showed her a few gaps in her survey. This also helped with a common understanding
of what the authors were really asking.

One gap is that the authors did not ask the companies to answer if the company
was small, medium or large. This was a significant oversight, and as the authors went
through the results, she discovered that itwould have beenmore interesting andwould
probably have given a more relevant outcome to be able to compare the companies
within the same size range. Comparing how the small and medium companies did
versus the large ones would also have been interesting, as in the authors’ opinions
it is likely that smaller companies are doing less, since they may have to put more
focus on day-to-day operations than on CSR. It is impossible to corroborate with this
dataset, but the authors’ opinions were strengthened by the phone calls made to the
smaller companies.

From the survey results, it is reasonable to assume that the excellent companies
are all aware of CSR. The authors then tried to determine how socially responsible
the companies were by comparing the questions in the two shareholder groups.
Since most of the companies were rather on the small side, (I think) the authors
decided to split the local community group into two parts, A and B, and keep the
fulfilment of standards as a secondary indicator. This was decided because she did
not believe that the questions with the standards were telling the whole truth. Even
though the questionwas not, “Are you certified in these standards?”,many companies
she called were doing almost everything right, but as they were not certified, they
were not comfortable with answering the questions with a yes. It would have been
better to ask the companies questions that were less leading such as “Do you have
an operational quality management system?”.
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Fig. 16.11 Local community A—Percentage of companies, co, with positive answers

The authors were pleasantly surprised by how well the companies did on part A
on local community (Fig. 16.11). All questions got a positive answer percentage of
over 60%, except the question about work for disabled people. In the question about
different types of CSR practised, two or more types of CRS practised were required
for a positive result.

A gap in the survey was made clear when one company talked about how they
assisted people who were trying to get back to work after, e.g. illness or burnout.
This was not addressed in the survey but could have been rectified by having an open
question at the end of the survey about what else a company was doing. However,
since this came up in a discussion it is not certain that such a solution would have
been adequate.

The companies did not do as well in part B. It was disappointing to the authors
to see that only one company fulfilled either the ISO 45001 or the OSHAS 18001
standard and just five companies fulfilled ISO 9001. ÍST 85 is a different matter. By
law, a company does not have to get certified if it has less than 25 employees, and
the first companies have a deadline until 31st December, 2019. Since eight out of the
19 answers were from companies with fewer than 20 employees and the survey was
done in the first quarter of 2019, it is not a big surprise to see that only two of the
companies fulfil ÍST 85. However, one company mentioned that they were working
towards getting certified as soon as possible [25].

In the dimension of making the world a better place, the results were not very
positive (Fig. 16.12). However, it was encouraging that one company was very inter-
ested in the UN Global Goals and asked the authors to send some information about
them, and another wanted more information about the standards. There is definite
room for improvement in this dimension, and the authors believe it shows that the
companies are more concerned about the local community they operate in than about
the rest of the world.
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Fig. 16.12 Local community B—Percentage of companies, co, with positive answers

The results show many good examples of CSR on a local community scale, but
in the end the question is how the companies are doing over both dimensions. It
is not possible to say that as a group these companies are socially responsible. On
the global scale, taking the first step has been made easy by organizations such as
Festa and the UN, and anyone can choose a global goal suited to their operations
(Fig. 16.13).

Fig. 16.13 A Better World—Percentage of companies, co, with positive answers
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Incidentally, to what standard do we hold companies with awards for not only
being outstanding but exemplary as well? The premise of this paper is that these
companies must be the best. However, the international business excellence models
all agree that a company cannot be truly excellent without fulfilling the needs of
society and customers as well as owners and employees. The authors fully support
the acknowledgment of companies for a job well done, but these award titles are
misleading and need to be called something more descriptive of what is really being
measured.

16.7 Conclusion

With the interest in CSR on the rise [5] and the world becoming smaller and smaller
as technology advances, the importance of CSR keeps growing. The result of this
survey shows that Icelandic excellent companies are more invested in their local
community than in the world at large. Of course, everyone must start somewhere,
and it looks as if they are off to a good start. However, it must be said that with recent
threats to the world we live in, such as Global Warming [20] and an ever increasing
plastic pollution [21], thinking locally may not be enough, and it would be a shame
if Icelandic excellent companies were to ignore their role in global society.

Compliance with Ethical Standards
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Chapter 17
Chatbot-Based Training for Project
Management: Another Way of Corporate
Training or a Must-Have Tool
for Sustainable Education?

Constanta-Nicoleta Bodea, Maria-Iuliana Dascalu, and Alexandru Hang

Abstract Chatbots or virtual conversational agents are computer programs that
use natural language processing techniques to understand and communicate with
people via a chat interface, which is usually textual or auditory. There are a lot of
successful use cases of chatbots nowadays, having a wide area of applications, from
e-commerce, customer relationshipmanagement,media, healthcare, projectmanage-
ment and education. We claim that chatbots are very useful in corporate training, as
they support professional development and knowledge sharing in day-to-day business
practices, they reinforce learning and help professionals to find quickly the required
information, thus contributing to a sustainable education. In this paper, we propose
a pattern-based chatbot, useful for corporate training for competence enhancement.
The solution was successfully deployed in a professional association and integrated
in its digital platform.

Keywords Project management · Training · Professional development · Chatbot ·
Sustainable education

17.1 Introduction

Chatbots are computer programs artifacts, not bound to any specific device and
created for continuous user interactions. Their main purpose is to answer quickly
to users’ questions, based on a query to a large data storage. Bots are assigned a
certain degree of artificial intelligence and, with continuous training, their efficiency
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is expected to increase [23]. Generally, chatbots do simple tasks in a repeatedmanner,
but much quicker than a human agent could, that is why they are used in more and
more fields nowadays, from business to education [28, 29]. At the base of the first
conversational agents the Turing test lays as a criterion of intelligence. This criterion
describes the ability of a computer to act as a human being in a real-time typed
conversation with a real human and to be impossible to distinguish between the
computer program and the real person [12]. In the present time, there are two types of
chatbots, one that use patterns or rules and another one that is more advanced and use
machine learning technology. Both have their own advantages and special purpose.
In the case of chatbots based on patterning or rules, they are limited in matters of
answering the subject, as they reply only to specific patterns and don’t go deeper to
determine themeaning, sentiment or intent of the input. But a beneficial characteristic
of this type of bots is that the developer controls the degree of intelligence of the
bot and what questions to answer to. These bots are oriented on specific domains
and the interaction needs to follow a certain workflow. Chatbots based on artificial
intelligence not only recognize patterns, but learn repetitively and are able, after
training, to understand the meaning, intent and sentiment of what the user types. The
main advantage of this type of bots is that they get smarter in time. They are used in
advanced, multi-purpose scenarios.

We claim that chatbots are a valuable instrument for sustainable education, as
they offer long-lasting solutions for active learning, related to social, economic and
environmental issues, which are the three pillars of sustainability [2]. They can be
used for lifelong learning, while people are engaged in working activities, without
spending extramoney or extra time on updating one’s knowledge to a specific concept
[8, 21].

There are lot of chatbot APIs which allow the fast building of a conversational
bot, e.g. Wit.ai, Google DialogFlow (former Api.ai), Luis.ai [18]. Chatbot APIs are
in fact natural language processing (NLP) services. Using a knowledge base and
machine learning algorithms, these systems can learn to extract data and meaning
from sentences by exercising on various inputs. Each API has its own drawback and,
for a specific domain, the chatbot created with a certain API needs a lot of training.

In this paperwe propose a domain-specific chatbot, thereforewe decided to imple-
ment it without a well-known chatbot API, but by using patterns. Our PM-CERT
chatbot is useful for project management training. It was deployed by the Project
Management Romania professional association, which is affiliated to International
Project Management Association (IPMA). Our work is presented in the framework
of other successful chatbots’ use cases.
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17.2 Chatbots’ Use Cases

There are a lot of successful use cases of chatbots nowadays, having a wide area of
applications. A common utility of chatbots is to provide services to the companies’
customers by using a familiar communication media, such as companies’ websites
or available social networks, and are more engaging than mobile apps [6].

In e-commerce, bots can help people order almost anything, provide useful infor-
mation and even take care of the payment in some cases [27]. For example, instead of
going through a cinema’s website, searching and buying a movie ticket, a customer
can ask about the most viewed movies of the week and the bot, using the knowl-
edge base and the cinema’s database, can make recommendations to the user, can
show him trailers and promoting media and lastly, proceed to make the reservation
or buy the ticket. The advantage is that everything is done from a sole source with
the use of human readable messages. The customer is not anymore needed to check
various websites, work with several, different interfaces to decide. Everything can
be achieved from the chat box, saving valuable time.

Customer relationship management is also a promising field of chatbots, as they
can provide 24/7 support regarding the company’s products and services, they can
manage the post sales and follow-up processes and speed up the interaction between
the user and the firm. Rather than contacting a customer representative, the user
will receive its service and answers almost immediately from an automated system,
without the need to wait in a queue. It’s clear that customer relationship is improved,
taken to a new level, where information is accessedmuch faster and presented clearly
when desired. Gartner, an American research and advisory company, claims that
human interactionwill be needed only in one third of the customer-service interaction
process [22].

Chatbots are also used by businesses in the media sectors as content delivery
services [6]. The Wall Street Journal, Tech Crunch, CNN and other publications use
chatbots to deliver relevant news to their customers. Interacting with the interface,
the user selects several domains he’s interested in and the bot will send him articles
when they are available, removing the need to browse their websites and search for
it. After 6 months of chatbot experimentation, CNN representatives said that “the
most effective chatbots brought the right mix of editorial curation and technological
automation” [19]; so they admitted that chatbots cannot solve the dilemma of distri-
bution by themselves, but they can reach “every individual with a unique message
at a unique moment in time” [19], fact that cannot be done by a human editor. So,
chatbots are enablers of scale and granularity regarding information dissemination
and provide timely customization of it. Conference bots are used to schedule meet-
ings and activities for an event, offer information about participants and speakers
and act as mediators between members [6]. Lastly, they can gather feedback from
the participants in any moment and presenting the results, removing the need to ask
each one of them and analyze yourself the answers.

Healthcare solutions also started emerging [9]. Pocket coaches and nutritionists
make suggestions on how one can improve his lifestyle, offering feedback based
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on what one should eat, drink, sleep and exercise. It also tracks one’s daily activity
and makes recommendations using a database generated by health experts and nutri-
tionists around the world. There are also applications that give medical advice and
possible treatments for different symptoms and illnesses, and although free, they
help boost a clinic’s image.

There are a few successful deployments of chatbots for the implementation of
various project management processes in small business as well, e.g. in project
collaboration, task management, usability and integration [30], in keeping the data
consistency regarding the timesheets, risk prediction [5]. The Meekan chatbot [20]
provides team members support to automatically match schedules, thus improving
collaboration: instead of a long chain of e-mails, the chabot handles the meeting
schedules within the project. The PMbot is able to automatically create status reports,
avoiding useless face-to-face meetings [30]. Ayoga ActBot sends timely alerts to
project members reminding them to fill timesheets or update their work progress
through a friendly user interface [4].

17.3 Chatbots in Sustainable Education and Training

In the field of sustainable education, chatbots are seen as virtual assistant for various
activities, from administrative tasks to tutoring and training ones, e.g. the admission
process and students’ orientation can be done by a chatbot: AdmitHub platform [1]
which created educational chatbots used by Georgia State University, University of
Memphis, West Texas A&M and Arizona State University is a good example in this
respect. The chatbot Alex was developed by the Technical University of Berlin to
help students find and schedule the courses more efficiently [3]. Jill Watson chatbot
[13], based on IBMWatson platform,was developed by a professor ofArtificial Intel-
ligence for his class, in order to scale personalized learning, as he claims that the best
learning experience for a student is when he establishes a personalized connection
with the teacher. The chatbot had the capacity of increasing the students’ engage-
ment [17]. Other chatbot combines a well-known chatbot framework, Pandorabots
[25] (PANDORA), with virtual reality technology, and creates an immersive training
environment for successfully passing interviews in various domains [28, 29].

For the particular case of corporate training, chatbots seem to be a saving solution:
corporations invest a lot of money into training their employees, with the purpose of
their employees to obtain professional certification and/or to apply the trainings to
day-to-day business practices [11]. Unfortunately, people tend to forget to recap the
things they learnt during training, as they are more focused to immediate tasks.

Chatbots could automatically provide reminders, track goals, provide recap exer-
cises for employees, reinforce learning, provide continuous performance [11] or
help them search the proper content for preparing themselves for a certification or
for getting their job done [24, 26]. Some successful use cases of chatbots in corpo-
rate training are described by Kowalski et al. [15]: 106 users and security specialists
participated in a security training, inwhich they used an e-learning package, including
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a chatbot named Sally. The attitude of trainees who participated in the experiments
was more positive when chatbots were used, compared to the traditional use of
conventional e-learning for security training.

A lot of trainings in corporations are focused towards employees’ preparation for a
certification. Project management certification, which are usually very expensive, are
among the certification paid by companies. Levinson [16] underlines the importance
of certification nowadays, not only for individuals, but for firms, also: she cites an
IBM CEO who says that clients request certified project managers to be part of the
project team, as this is a guarantee of the project success.

Also, The Standish Group (https://www.standishgroup.com/), the publisher of the
CHAOS reports which track IT project success and failure rates says that two-thirds
of the interrogated persons regard project management certification as valuable [16].
Face-to-face trainings are costly, not only from money point of view, but from time
investment point of view. A chatbot could be an instrument to provide customized
help in preparation for getting a certification and using the timeframe suitable for
each employee.

17.4 PM-CERT Chatbot

Taking into account the opportunities provided by the chatbot technologies nowa-
days and the number of potential users, we propose a chatbot-based training environ-
ment for project management. Our chatbot was deployed by Project Management
Romania, a professional association which is affiliated to the International Asso-
ciation of Project Management (IPMA). The Romanian association offered it as a
training instrument for project management professionals.

17.4.1 Description: Functionalities and Technologies

The goal of our chatbot was to help professionals to prepare themselves for a
successful project management career. The knowledge repository or the database
of the chatbot is based on the concepts included in IPMA standards—Individual
Competence Baseline (ICB) [14].

The entire bot is based on the Natural Language Processing (NLP) of the user
input, taken either from a website form (http://pmr-cert.ase.ro/ChatBot/) or from
Facebook Messenger using Facebook Graph API [10]. The chatbot has a database
of the most frequently asked questions by individuals, and some possible answers
to them. In order to find the correct answer to send back to the user, it will search
for some specific keywords in the user’s input and try to find the most appropriate
answer.

If no keyword is matched, then the Chatbot will send a default response, in which
it says that the user shouldwait for a human to read themessage.When a human agent

https://www.standishgroup.com/
http://pmr-cert.ase.ro/ChatBot/
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answers, the chatbot learns from that answer. So, continuous learning is applied: if
the chatbot doesn’t know how to respond to a question, he will check what the page
admin responded to the request and will memorize the response. The workflow of
the chatbot is available in Fig. 17.1.

Some examples of questions, as well as the algorithm implemented in the main
controller is depicted in Fig. 17.2. The chatbot can handle two types of user input:

• Facebook Messenger (through CURL Request to Graph API); CURL software is
used in command lines or scripts to transfer data [7];

Fig. 17.1 Workflow of PM-CERT chatbot

Fig. 17.2 Functionalities of chatbot main controller
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Fig. 17.3 PM-CERT chatbot visual aspect

• directly on the website http://pmr-cert.ase.ro/ChatBot/ (through Web POST
Request).

The PM-CERT chatbot is web-based and was built using the following stack of
technologies: PHP, SQL, Facebook Graph API, HTML, CSS, JS, Bootstrap, JQuery.

The chatbot itself is available in Fig. 17.3: it is a web-based form in which the user
can insert text-based questions and receives text-based answers. For the moment, the
chatbot is available just in Romanian, but examples of questions and answers trans-
lated in English can be seen in Table 17.1. Also, the keywords which are important
to find a suitable answer are underlined in the text of each question.

17.4.2 Integration in the PMR Association Platform

The chatbotwas createdwithin the initiative of ProjectManagementRomania to digi-
talize its processes and to save time of the association administrators as well as of
the professionals. Project Management Romania offers a web platform (PM-CERT
Platform) in which the ones who require certifications can upload the necessary

http://pmr-cert.ase.ro/ChatBot/
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Table 17.1 Examples of (question, answer) pair for the PM-CERT chatbot

Question Answer

How can I prepare myself for IPMA
certification?

You can study IPMA Competence Baseline and
profile books such as “Gower Handbook of
Project Management” by Rodney Turner

What level of certification does it suit me? Depends on the number of years of experience
in project management

What is individual competence? Applying knowledge, skills and abilities to
achieve the desired results

For what purpose is a program defined? A program is defined in order to achieve
strategic objectives and optimal use of the
organization’s resources

What does conflicts and crisis as a competence
mean?

Moderating or solving conflicts and crises,
preventing conflicts and crises, preventing
conflict transformation in crises

documents (e.g. CV, application for enrollment to the certification process, recom-
mendation letters and so on, accordingly to the IPMA certification procedure) and
can answer to the multiple-choice questions and to the open-questions from the four
sections of the certification exam (see Fig. 17.4).

The chatbot is available from the PMR-CERT platform, through a button
positioned in the left part of the interface.

The chatbot is not available anymore once the user starts simulating exams, which
is visible in Fig. 17.5.

The first experiments showed that the exam simulation sessions are preferred by
the platform users, but the interest for chatbot is gradually increasing, especially in
the case of the new users.

Fig. 17.4 Chatbot integration in the PM-CERT platform
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Fig. 17.5 Simulation session using PM-CERT platform

17.5 Conclusions and Future Directions

In the future,more advancedNLP techniqueswill be used, based onmachine learning
or deep learning algorithms.Also, we plan to implement the processing of the input in
multiple languages, likeMicrosoft LUISAPI [18]. Although so far just a small group
of users tested our chatbot (about 30 users who gave the certifications this year), all of
them admitted the efficiency of the provided virtual teaching assistant, as they found
the information quicker, without waiting for the human feedback. Consequently, as
a follow-up of the technological boom, an education chatbot for corporate training
and for preparation for professional certifications is no longer a fad or another way
of modern training, but a necessity, a must-have tool for the modern society, in which
sustainability of actions should be among main goals and objectives.
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Chapter 18
Somebody Has to Teach Them,
But What? Moving Towards Sustainable
Teaching of Project Management

Steven A. Nijhuis

Abstract Teaching of project management is not without critique. Research in
designing curricula for project management shows that the standard approach
to competence research can easily produce the wrong competences. Comparing
commercial and higher education offerings of project management shows that these
target the same inexperienced group with the same approach to teaching, testing and
contents. Critical competences show promise of defining the profession, but also
show a high context dependability. There is a striking similarity between average
junior and senior critical competences. Critical processes seem to be less context
dependent. To get to sustainable teaching of project management, a focus on teaching
processes is suggested.

Keywords Critical competences · Higher education · Teaching · Commercial
education · Competence research

18.1 Introduction

Projectmanagement as a skill continues to grow in importance [36]. The gap between
the employers’ need for skilled project management workers and their availability
is increasing, which poses a notable risk for needed change and innovation [34]. A
large majority of Western European project management practitioners has a higher
education degree, between 73% and 85% [2].

Higher education for several professions like Information and Communication
Technology (ICT), Engineering and Construction need to teach their students project
management [6, 20, 30, 31, 35, 38]. Project management is offered as a significant
component in a range of undergraduate and postgraduate academic qualifications
including Construction, Engineering, and ICT, in line with the desire to make the
higher education studiesmore relevant to the reality of theworkplace. Thisworkplace
shows a steadily growing part of the work being undertaken in projects. More and
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more graduates will become part of projects and a growing number of them will be
asked to lead them. Project manager is a realistic career path, which is comparable
to a (line) management career path [9, 10, 18, 32].

Berggren and Söderlund [4] conclude that there is critique on howprojectmanage-
ment is taught, but a solution is not offered. Students need more competences than
only knowledge of methods and tools [32]. But project management encompasses a
very diverse set of competences.And the amount of room in a curriculumdedicated to
project management is not without limits [10]. Resources are wasted by not teaching
correctly. The necessary transition to a more sustainable world is compromised if
higher education delivers graduates without the proper skills needed.

In order to get to a sustainable teaching of project management, choices have to be
made, preferably based on research. Little research has been done on what actually
to incorporate in project management education that aims at the inexperienced
project manager. There are certification standards for project management, but they
do not have a strong foundation in research [8], and at best a weak link with project
success [21].

Although it is likely that different contexts (like ICT versus Construction) and
different phases (initiating versus implementing) demand a different emphasis in
learning project management, this is hardly reflected in the research on competences
or learning environments. This article presents an overview of current insights on the
design of projectmanagement curricula, highlighting insights from articles published
in the last seven years on this subject, presenting previously unpublished comparisons
and previously unpublished results. It will compare the offerings of commercial
and higher education on project management learning. Next important and critical
competences are discussed. Exploring context effects on critical competences shows
unexpected results.

18.2 Offerings of Project Management Education

A total of 181 commercial courses, all offering a “standard” program for teaching
project management in theNetherlands is analyzed [25]. Three types of purposewere
found: general development (59%), learning a specific method like Prince2, Agile,
or Scrum (22%), and preparing for general certification like PMP, IPMAD or IPMA
C (19%).

The commercial offerings have a habit of not testing, especially the development
courses do not mention testing at the end (73%). Among the commercial offerings
are some higher education institutes that sell specialized courses or parts of their
curriculum on a commercial basis (28% of all offerings).

The big majority (96%) of offerings targets junior or inexperienced project
managers, is open for all contexts (86%) and is also “beneficial” for people working
in projects, team leaders of people working/leading projects, and sometimes also for
secretaries, accountants, consultants and/or sponsors. The primary teaching mode is
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face to face (78%). It is common to see marketing texts like “ability to run projects
successfully” and “increasing project success”.

Following this type of analysis, the offerings of project management education in
higher education is discussed [26] using three sources: scientific literature on actual
offerings (36 articles), the Dutch higher education (264 courses and programs), and
the offerings of a group of reference institutes (33 courses and programs). All the
reviewed offerings target the inexperienced project manager, sometimes with a line
of courses. This is comparable with the commercial offerings. Project management
in higher education is usually linked to the context of the study, with only a few
elective courses open for all. The primarymode of teaching is students sitting in class
listening (95% for the reference institutes, between 65% and 80% for the others).
Higher education does test at the end, with a focus on assignments (68–81%) and
(multiple-choice) sit down tests (43–63%). Scaling the promised level after the course
on five options: unknown, knowledge of, insight in, experience with and ability to
do project management reveals marketing like results. More than 40% of the courses
claim experience in projectmanagement or even the ability to do projectmanagement
(some even add “successfully in every context”). Only reference institutions are
relatively modest, claiming roughly the same volume of knowledge & insight as
experience & ability. The rest is not so modest in their claims. Marketing should not
be a factor here, these course descriptions are for enrolled students. Marketing does
play a role in program descriptions, used to get students into the curriculum. The
promised level in program descriptions is indeed higher, albeit slightly.

On first sight higher education courses on project management seem to be akin to
commercial courses for inexperienced or just started project managers. The descrip-
tions are studied to determine which project groups and project phases get attention
in the courses, assuming that whenmentioned it is a focal point in the execution of the
course. Another similarity can be noted based on this scrutiny: neither commercial
nor higher education courses refer to a scientific research paper for the selection of
competences, subjects or phases.

Of the project phases, the planning phase gets most attention, being mentioned
by four out of five courses in all types (see Table 18.1 for more details), and being
the only one appearing in more than two-thirds of the descriptions for all types. The
second phase is controlling, mentioned approximately half the time in all types. Only

Table 18.1 Comparing offerings of project management on phases (previously unpublished)

Phase Literature
(%)

Reference
(%)

University
(%)

University of
applied
science (%)

Commercial (inexp.
PM) (%)

Initiating 53 29 18 38 39

Planning 89 95 77 87 83

Implementing 42 48 36 38 29

Controlling 53 48 54 55 49

Closing 47 14 8 25 26
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Table 18.2 Comparing offerings of project management on subjects (previously unpublished)

Subject Literature
(%)

Reference
(%)

University
(%)

University of
applied
science (%)

Commercial (inexp.
PM) (%)

Communication 53 21 12 25 51

Cost 40 26 49 40 64

Integration 27 – 7 2 3

Procurement 20 21 22 5 4

Quality 53 16 27 30 51

Resource (incl.
team)

53 32 29 30 51

Risk 73 58 63 54 65

Scope 67 21 34 39 35

Stakeholder 47 21 27 40 36

Time 73 42 51 44 59

in the lower scoring phases initiating, implementing and closing real differences seem
to appear. Note that in literature on actual teaching of project management all phases
are mentioned quite often compared to others.

Regarding the project management subjects (Table 18.2), the scoring is lower with
only risk being mentioned by all types in at least half of the descriptions. The rest
of the groups are less mentioned, with the exception of time, appearing in more than
half of the descriptions of literature, universities, and commercial offerings. For the
rest only literature and commercial seem to be just mentioning almost everything,
with six out of ten subjects mentioned in more than half of the course descriptions.

Even at closer look, the commercial and higher education courses on project
management seem to be not only targeting the same group, but also giving attention
to the same subjects and phases. The biggest noted difference is that higher education
actually tests more. If the commercials test, students usually either write an essay or
do a knowledge test, which again is similar to the primary forms of testing in higher
education.

Testing in higher education is usually done to award study credits, not to test
whether students learned something. No references ofmeasurement of learning gains
have been found in the descriptions of commercial nor higher education project
management courses. A renowned publication on measuring such effects states that
in order to determine whether students learned something a pre- and post-test should
be administered [16, 17]. The literature on actual teaching of project management
does mention measurements of learning effects (20 out of 36), but only a small
minority (4) actually involves pre- and post-tests. Almost all other measurements of
effects are based on variants of Students Assessments of Learning Gains or SALG
[37], or “asking the students”. Self-assessment has been found inaccurate [39] and
asking students whether they learned something will trigger a positive answer [33].



18 Somebody Has to Teach Them, But What? Moving Towards … 265

Further research into SALG using pre- and post-tests shows that those results are
unreliable at best [24, 29].

Project-based learning (PBL) deserves a special note. Especially in literature, this
method of learning is promoted as the instrument to learn project management, as
is its cousin service learning, where students spend time on a project beneficial to
society such as fundraising events or repairing damaged homes. Several authors note
the dangers of project-based learning [3, 12, 41]. Project-based learning is not a
guarantee for learning project management, on the contrary, as several examples in
literature illustrate [13–15]. Moreover, a project in PBL is not a normal project since
time and money are not factors that can be negotiated [22]. Next to this critique, it
is noted that what is called a “project” in PBL is somewhat inflated, even calling the
writing of an essay a project [26].

To summarize, project management education claims a relatively high skill level,
but seems to be unable to live up to that claim. The focus is verymuch on the planning
side of project management and on the risk management and time management,
therefore not addressing the breadth of the profession. Only literature showed some
efforts to review whether students or participants actually learned something, mostly
using an unreliable method. The promoted method of PBL can be questioned on
effectiveness.

18.3 What to Teach

In 2012, an early effortwas undertaken to aggregate several studies in projectmanage-
ment competences [22]. It showed that studies on project management competences
did not share a common basis. The need for such a common basis before aggregating
studies was underlined and a basis, suggested on the IPMAWorld Congress in 2014,
was published in 2015 [30]. The question asked in studies using surveys among prac-
titioners are variants of “what competences are important”. Only a few suggest the
notion of criticality [1, 19] but do not explore that notion. A first attempt at proving
the importance of the use of criticality fails due to lack of sufficient comparable liter-
ature [27]. The difference between critical competences and important competences
is illustrated in Table 18.3.

Analyzing 30 previous studies on competences using a taxonomy to categorize
them reveals differences between 16 competences found important (see Table 18.4)
[28]. Participants in nine focus groups of experienced Dutch project managers
discussing criticality marked the critical competences on the competences of the

Table 18.3 Examples of
important and critical project
manager competences
(previously unpublished)

Important competences Critical competences

Basic computer skills Political savvy

Technical (domain) knowledge Organizational knowledge

Writing skills Listening skills
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Table 18.4 Competences
found important in previous
competence studies, distilled
from [28]

Competence Important in (%)

1. Leading 82

2. Listening skills 80

3. Oral communication 75

4. Conducting meetings 75

5. Problem-solving 73

6. Written communication 71

7. Trust worthiness 67

8. Decisiveness 60

9. Monitoring 59

10. Initiative 57

11. Decision-making 56

12. Expectation management 56

13. Team building 55

14. Goal setting 50

15. Decision delegation 50

16. Customer focus 50

taxonomy, answering the question “in which competences do you consider to be
better than your team members?” This produced 21 competences found critical
(Table 18.5) [28]. The list of critical competences shows some overlapwith important
competences, but more differences.

The type of question asked has a big influence on the outcome, where criticality
has a better potential of defining the essence of the profession than important. It
is advised to use critical instead of important. Other recommendations based on
the analysis of previous research is to make use of standardized lists of compe-
tences instead of the usual clean slate methodology and to provide definitions of
competences in surveys [28].

18.4 The Influence of Context

Textbooks andglobal certification systems seem to suggest there is a universal compe-
tence profile. Nonetheless, a standard work on what should be part of the curriculum
of project management suggest context should be taken into account when designing
courses [40]. Several scholars find differences geographically [42], between types of
project [5] and industry types [7].

Extra analysis on previous research shows that type of industry and geographic
region do not change the surveyed and reported important competences [28].
Contrastingly, the agreement among the focus groups on what is critical seems to
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Table 18.5 Competence
marked critical by focus
groups, distilled from [28]

Competence Critical by (%)

1. Personal responsibility 71

2. Organization knowledge 65

3. Initiative 62

4. Composure [under stress] 62

5. Listening skills 59

6. Motivating by persuasion 59

7. Expectation management 58

8. Resilience 58

9. Position knowledge 58

10. Cooperation 58

11. Trust worthiness 57

12. Analytical thinking 57

13. Approachability 55

14. People reading 54

15. Tolerance of ideas 54

16. Leading 52

17. Decisiveness 52

18. Team building 52

19. Political astuteness 52

20. Self-development 51

21. Creative thinking 51

be low. The number 7 critical competence “expectation management” was marked
in one group by only a quarter of the participants. Even bigger differences can be
found, e.g. “decisiveness” (number 17) scores between 0% and 100%. These and
some other examples are shown in Fig. 18.1.

These differences could be due to difference in context. Ruling out geographical
differences (all focus groups are Dutch oriented), the focus turns to other differences
like type of project and type of organization. Two focus groups share project type
and type of organization (and even a common professionalization track for project
managers). Their scoring and the scoring from the other focus groups show differ-
ences—as expected. But the differences in scoring between those two focus groups
are much greater. Context is more complex than just geographical, project type and
organization type.

Whereas the focus groups show little “convergence” on critical competences, they
do show convergence on critical processes [27]. Although the focus groups show
differences between them on critical competences, the average for junior project
managers seems to be identical with the average of the participants in the focus
groups, comprising of senior and experienced project managers [25], as illustrated
in Fig. 18.2.
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Fig. 18.1 Comparing criticality scores over focus groups (previously unpublished)

Fig. 18.2 Comparing averages experienced and junior project managers (from [25], by author,
published open access at https://www.atiner.gr/papers/EDU2016-2154.pdf, free to share and adapt)

On critical processes, there is a hint of differences between junior and experi-
enced managers: “Junior project managers” appear to be managing projects where
stakeholder management is much less important. The focus on controlling the project
appears to be more important for junior project managers’ [25].

18.5 Response Group

The necessary insights of the response group are rarely addressed. Can students judge
whether the setup of a course is indeed good for learning project management? One
can doubt that, yet this is frequently done [26]. It is assumed that what comes into job
advertisements is a good description of the actual task necessities [7], even without
mentioning this assumption.When looking at samples in the list of previous research
[28], a large variety of people with opinions on project manager competences can
be observed participating in previous research. When “only” project managers are

https://www.atiner.gr/papers/EDU2016-2154.pdf
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used, years of experience usually varies within this respondent group. When junior
project managers have different critical competences or critical processes compared
to experienced or senior project managers, mixing these groups in the results will
not lead to insight for project management education.

Determining the right group for your research is an intricate question [23]. Espe-
cially when trying to determine the right learning goals for inexperienced project
managers. There are differences in opinion even between students with internship
experience and recently graduated students [11]. A junior project manager could lack
the experience needed for a complete picture. An experienced project manager has
that picture, but could lack insight into current demands on junior project managers.
A sponsor or team leader is not actually performing the tasks. Equal objections can
be made for consultants, team members and trainers of project managers. If they
share the same opinion, that would make a strong case.

18.6 Conclusion

At this moment project management education is not based on research, teaching and
assessment methods do not match the learning goals stated, even when project-based
learning is promoted. There is very little proof of actual testingwhether learning goals
are achieved. There is no proof that the teaching of project management in this form
is sustainable.

Previous research into competences cannot be used as a basis for teaching
project management, since they promote general important competences over critical
competences. Research into critical competences cannot be used as a basis, since it
involved experienced project managers, reflecting on themselves. Notwithstanding
the striking resemblance between critical competences for experienced and junior
project managers, the high context dependability implies a high uncertainty of the
correctness of any chosen critical competence for any specific context. We could be
teaching them incorrect competences for their future employment. A process focus
could be the solution for this dilemma. Further research is needed, giving attention to
the correct respondent group, to assure sustainable teaching of project management.

Compliance with Ethical Standards The information in this chapter is a synthesis of
previous research, complying with the ethical standards of thesis research of the Twente University
in The Netherlands. Among those standards are strict anonymity, informing participants before
data gathering, voluntary participation and the ability to opt out of participation at any time. Other
information used in this research was publicly available to anyone (e.g. the information on project
management courses). Scientific articles cited were obtained legally through library licenses.
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Chapter 19
Do Educators Need to Develop Project
Management Competencies for a Rapid
and Sustainable Development of New
Academic Development Programs?

Adán López Miranda

Abstract Crashing projects to target ambitious dates is commonplace in highly
competitive industries. To face these challenges, teams are trained in project manage-
ment methods and competencies. In education environments like schools or univer-
sities these demanding conditions do not appear to be the case. Educators normally
develop academic projects in small teams where the pace is comparatively slower.
This paper presents a real case where a group of educators worked in a team to
develop an on-line course in half the usual time. The team was composed of educa-
tors (including the author), web designers, programmers and marketing people and
applied a project-accelerating method to face the challenge. Through participant
observation, the author narrates the experience and suggests that educators’ skills
might be nurtured with project management competencies for a rapid and sustainable
development of new academic programs.

Keywords Project management competencies · Educator competencies ·
Participant observation · Concurrent project management

19.1 Introduction

The Tecnológico de Monterrey is ranked 158 among the best universities in the
world (QS Ranking, 2020) and began the production of on-line education programs
since 1989. The university still plays a key role in this growing industrywhere there is
fierce worldwide competition and companies such as Coursera, Udemy and Udacity
appear to be the market leaders.

Designing, developing and launching a new on-line course can be a daunting
endeavour. Some courses cover several learning modules, themes and subthemes
requiring the student to spend more than 100 h reading lectures, answering questions
and taking tests. These programs require teams of 10–20 persons who must develop
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the project in time, at a budgeted cost and within the quality specified by the course
material and learning outcomes. Typically, the teams are composed of educators,
web designers, programmers, marketing people and the project coordinator. In all,
the development of these programs consumes more than 10,000 h of effort. The more
stringent the constraints, the higher the need for the correct application of project
management competencies, tools and techniques.

Educators (professors or lecturers in the university) are key team members
in these projects but have not been trained in project management and many of
them do not consider it a necessary skill when creating learning content. There
is a natural inclination towards intellectual work that depends on work done in a
quiet, reflexive, research-intensive and autonomous environment. However, these
less stringent conditions are changing because of the need of responding faster to the
exigencies of a digitalized, global and fast-changing society.

A case is presented that involved a project to design, develop and launch an on-
line project management (PM) program. The authorization to start the project was
delayed for four months, but the target date to open it did not change. Therefore, the
project had to be developed in half the normal time for this kind of program.

To face this apparently insurmountable challenge, PM techniques were applied
using an accelerated method to develop activities. Doubts were raised as to the
response and attitude that educators (in the role of authors and instructional designers)
would take to this approach driven by efficiency. The story narrated here poses the
following question: Do educators need to develop PM competencies?

19.2 Objectives

The main goal of this study is an ex post facto analysis of the competencies of a
group of educators that were part of a team that developed a project in half the usual
time. To achieve this ambitious objective, the team applied an accelerated method for
crashing the schedule. The author of this paper took part in the project and applied
the participant observation method to gather the data and clues about the educators’
competencies in developing projects.

This paper is structured in the following way. First, the method applied to accel-
erating or crashing projects is explained. Second, a brief review of the literature is
shown regarding PM and educator competencies as well as a brief description of the
participant observation research method. Then, the case is explained followed by an
ex post facto analysis of the educators’ experience in the project. Finally, the research
question, “Do educators need PMcompetencies?” is discussed and recommendations
for sustainable education are given.
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19.3 Theoretical Background

19.3.1 A Model to Accelerate the Speed of Projects

Themethod described herewas part of the empirical results of a doctoral thesis aimed
at explaining the relationship between PM, Concurrent Engineering (CE) and New
ProductDevelopment (NPD) [11]. For this research, four case studieswere developed
to describe the similarities and differences between these academic field of studies.
The main research questions were posited as: (a) Do CE, NPD and PM practices
emphasize essentially the same aspects (practice and purpose) or are they distinctly
different? (b) Are CE, NPD and PM competing or complementary practices? (c) Is
one component or a precursor of the other? To answer these questions, an exploratory
study was launched based on the multiple-case study methodology [6].

The data from the settings (companies)were obtained from three different sources:
interviews, documents and observations. The people interviewedworked in activities
related to project management, like project managers, heads of program managers
and also heads of PM training programs. In sum, 36 persons were interviewed for
an average of 2 h each.

Although complete and illustrative, the IDAReport R-338 [10] definition of CE is
difficult to understand and operationalise because of its many concepts. Hence, based
on the constant comparison method [13], data were analysed and a simpler definition
of CE was proposed: “CE is an approach for designing products or services through
the application of multidisciplinary teamsworking in parallel and converging on data
and knowledge”. [11].

This new definition is composed of three components that are shown in Fig. 19.1
in the form of a mind-mapping tree (hereinafter called the concurrent model).

Parallel development. It refers to the simultaneous problem-solving approach
describedbyClark andFujimoto [3] amongothers.Downstreamactivities start before
upstream activities finish, and this occurs amid an intense information exchange
intended to avoid reworking as illustrated in Fig. 19.2.

Fig. 19.1 Conceptual structure of concurrency [11]
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Fig. 19.2 Simultaneous problem-solving approach (left) and serial approach (right)

Work-in-team. It implies that the members of multidisciplinary groups work
together to pursue a common goal. The relevant aspects that characterize effective
teamwork include multidisciplinary problem-solving, common goals, commitment,
collaboration and good levels of communication.

The projectmanagermight compel (or inhibit) project teams, “against their natural
inclination”, to address simultaneous problem-solving, to join together early in the
project or to enhance communication.

Convergence. This means that data and knowledge are concentrated in one phys-
ical or virtual space that is shared by the different team members. As shown in
Fig. 19.3, four forms of convergence were observed during the case studies: meet-
ings, co-location, on-line information and public boards. First, the teams converged
or met to work together either as co-located teams (in Companies 1, 2 and 3) or in
meeting rooms (in Companies 1 and 4). Companies 1, 2 and 3 used different tools to
converge, such as instructions appearing on intranets. Several programs and project

Fig. 19.3 Four types of convergence on information [11]
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managers used the typical “war rooms” with public boards hanging on walls that
contained project information to be shared with all team members and project stake-
holders. Gantt charts, design sketches, product breakdown structures and other items
were displayed. These boards were visual instruments that converged information
as well. Regardless of the form of convergence, the goal was the same: to share
information in order to expedite decision-making.

19.3.2 Project Management Competencies

The concept of competencies has been around for a long time. First, it referred
to labour and then to general professional qualifications. Four characteristics of
competencies are.

Labour-oriented. Generically, a competency is defined as a set of skills, abilities,
knowledge and attitudes that are used to solve problems assertively or to provide a
sound response to a new or specific situation [4].

Professional career-oriented. Professional competencies are a set of knowledge,
skills and aptitudes that are needed when exercising a profession, solving problems
of the same profession autonomously and flexibly, as well as having the ability to
assist in the professional context and in the organization of work [2].

Project management-oriented. The application of knowledge, skills and abilities to
achieve the expected results [9].

The IPMA ICB 4.0 [9] divides the PM competencies into three areas: Perspective
through which the team members interact with stakeholders outside the project;
People, the human inter-relationships inside the project; and Practice, the technical
skills to deliver results.

According to [9] (p. 28), the competency areas are broken down into 29 elements:
perspective competencies (5 elements), people competencies (10 elements) and prac-
tice competencies (14 elements). Examples of elements of competencies classified
in these areas are.

People. Personal communication, leadership and teamwork

Practice. Design, time, scope, quality and finance

Perspective. Strategy, governance, power and interest.
For a complete list of elements of competency, the reader is invited to review the

IMPA ICB 4.0 standard [9].
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19.3.3 Educators’ Competencies

Wesselink and Arjen [15] studied the competency profile for educators in organi-
zations. The results of this research challenged educators to improve the following
project management-related competencies.

• Goals, objectives and benefits: The education practitioner must focus the project
results in satisfying customer needs.

• Results orientation: Despite creativity, educators have to deal with limited time
and hand over deliverables.

• Resourcefulness: The education practitioner has to be able to solve problems using
creative solutions under limited budget, resources or even time.

• Relationships and engagement: The educator should build professional networks
in and outside education circles to keep abreast of the advance in his or her subject
matters.

Ibrahim et al. [8] included lecturers’ competencies in their study and related them
to student satisfaction: knowledge of subject, clarity of presentation, punctuality,
interaction with students, teaching creativity, course objectives, learning outcomes,
assignments, class presentations, examinations, class activity, lecturer notes, student
evaluations and class preparation. Clearly none of these competencies are related to
PM. Such competencies would include course planning and progress tracking, for
instance.

The University of Missouri website lists core competencies for its faculty and
staff [5], some of them are naturally linked to academic skills like education
delivery, educational programming, and knowledge of subject matter. Some others
are related to PM competencies, like communication, organizational management
and leadership.

This brief overview of lecturers’ competencies reveals that pedagogical and orga-
nizational skills are required for university staff and faculty to complete their profes-
sional profiles. This review of the literature was exploratory, not exhaustive, because
the goal of this paper is to answer a question based on the lessons learned during a
real case.

19.3.4 Participant Observation

Marshal and Rossman [12] defined participant observation as “the systematic
description of events, behaviours and artefacts in the social setting chosen for study”.

According to Schensul et al. [14], two reasons for applying participant observation
are: (a) to aide an investigator to obtain the feel for how things are organized, how
people interrelate and the cultural aspects; (b) to show what the cultural members
consider important in a socio-political environment.
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Bernard [1] considered that the method makes it possible to gather different types
of data; it facilitates involvement in sensitive activities to which the researcher would
not normally be involved. Additionally, participant observation gives the researcher
a better understanding of what is happening in the field of study.

Gold [7] described four observation stances that categorize the level of involve-
ment and the extent to which the members acknowledge the role of the researcher:
(a) Complete participant, total involvement and the role as researcher is hidden to the
group; (b) Participant as observer, member of the group and the members are aware
of the researcher role; (c) Observer as participant, the researcher may participate in
some activities but hismain role is as researcher and this is known by groupmembers;
(d) Complete observer, null interaction with the group and the role is unknown to
participants.

The setting for this study was a project in which the subjects of the study were
educators interacting in a competitive environment. The writer of this article partici-
pated in the project as leader author, not initially as researcher. In this sense the stance
corresponds to complete participant. After the project was finished, it was decided
to collect and analyse data in an effort to learn from the experience and in this sense
the stance changed to “participant as observer” developing ex post facto research.

19.4 The Project

The need to design a new on-line PM seminar or Diplomado1 arose in 2017 because
the actual had been in the market for about six years. Its look and feel and user-
interactive means were out of date. Additionally, there was the need to align the
contents to a new version of the PM standard.

The new program would be competence oriented with a new user interface and
would be composed of seven learning modules called journeys. Each module would
require three hours of user involvement to acquire the learning outcomes. Translating
this unit into an effective project work corresponds to working on a 30-page, full-text
Word document. Traditionally, developing each trajectory startswithwriting the orig-
inal text, which is done by academic authors or educators. Then the text is reviewed by
instructional designers (academic profile) and passed to graphical designers. When
the trajectory content and story board are completed, programmers convert images
and texts into interactive on-line media resources so the user can participate in the
learning experience. Finally, the coded program is uploaded by IT experts onto the
server where the programwill be accessed. In summary, an entire group of specialists
from different disciplines were involved in the Diplomado design and development.
Additionally, other experts joined the project to enhance the attractiveness, selling
and operation of the program. In all, approximately 20 persons worked directly on
the program, led by a program coordinator who played the role of project manager.

1Training program of at least 96 h where a participant obtains a Diploma if successfully finish it.
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The launch date for the first trajectory was the first week of April 2018 and
work on the project was expected to start in early September 2017. However, budget
restrictions and a complex decision-taking process delayed the authorization to start
the project until the first week of December 2017—a threemonths’ delay and that did
not include permission to move the program launch date. The endeavour appeared to
be nearly impossible according to experts with long experience in developing on-line
programs.

Due to the stringent conditions, the author of this paper proposed applying the
concurrent model of PM. The three main approaches of parallel development, a
platform for converging on information, and a better way to work as a team would
be implemented through this accelerated method (see Fig. 19.1).

Parallel development. The design of the journeys would be executed with five
authors and four instructional designers. The authors would have to work during
December to pass the learning content to instructional designers in January. It became
clear that authors would not finish their journeys in one month because of the
long content and the holydays. It was then decided to modularize the journeys in
shorter courses (3–4 courses for each trajectory). Figure 19.4 presents a schematic
chronogram used to execute activities in parallel and assign resources. Note that:

• The essence of parallel development is shown in Course 1 activities where
downstream actors started before upstream actors finished.

• The quality review activities took less time in general because of the intense
communication among team members.

• The marketing and sales activities started almost at the beginning, unlike the
normal practice of started near the end of the programme, when the whole content
was ready.

Fig. 19.4 Parallel approach executed by courses instead of by journeys



19 Do Educators Need to Develop Project Management Competencies … 281

Unlike the serial processes followed in the past, this time the authors (upstream)
shared content information with industrial designers (downstream) throughout the
entire design phase. Instructional designers made preliminary reviews and gave feed-
back to the authors. This information exchange in both directions improved the
quality of the content and reduced the “pass the ball” effect.

Efficiency in parallel development requires intense communication and a person’s
willingness to work with preliminary information that is still being developed [3].
At the beginning, the upstream actors of the development were not familiar with this
new condition. As a result, receiving constant feedback from downstream actors
irritated them in some ways. Some instructional designers still requested that the
learning content be finished before they started their part of the job. However, they
soon realised the convenience of working in this new way instead of passing and
receiving batches of information.

Convergence. Traditionally, authors work and store their information independently
and pass it through e-mail attachments to instructional designers who in turn work on
the information personally and so on. This is the batch process. Although this method
is convenient for the individuals, it can result in confusion, missing information, lack
of integration and poor documentation. Hence, in this case, information was stored
and shared in a central repository. This decisionwas productive, but itwas nonetheless
difficult to implement.

Thefirst barrierwas technological. The shared content filewas located on aGoogle
Drive platform and the team members were requested to install a local Google Drive
on their computers to synchronize the files instantly. Several computers and laptops
were not synchronized due to incompatible operating systems, access permissions
or unknown causes.

The second problem was resistance to share. Some participants were resistant to
being edited or afraid of having important information deleted. Others considered
their content not ready to be shared and read by others.

The third problem was lack of expertise. Many persons in this group had not
workedwith shared platforms, so they did not even know that fileswere automatically
synced in their local computers and in the central file. Therefore, they created backup
files.

These initial limitations meant that the actors preferred to work individually;
after they accumulated a batch of information, they uploaded it. This caused delays
because other persons could not start working without the information. Fortunately,
the group leaders maintained their constancy of purpose. Also, the higher rate of
productivity by those who shared information produced a positive effect and drove
the change. There were also rules in place about sharing information safely. For
instance, the information on the central file was backed up weekly.

Instant group communication was introduced using mobile apps. Through these
applications, the teams received instant messages regarding questions, criteria
applied or how to solve problems. At first, the frequent text messages disconcerted
people who were not accustomed to it, but they soon realised the benefits.
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Instructional designers and web programmers were relocated to sit together to
ensure quick information exchange. As proposed by the model, co-location is a
means of converging physically on information (see Fig. 19.3).

Work-in-Team: When developing on-line programs, the producing teams tradition-
ally treated content experts (professors and lecturers) as providers because they were
professors or lecturers whose job was to deliver learning content. The role of deliv-
ering content was changed in this project to allow content providers to become part of
the development team.Hence, they took part in commercial decisions like naming the
program, marketing information and even pricing. They could also raise comments
regarding the templates proposed by instructional designers.

Regular meetings were held involving all actors in the stages of development
to avoid the “broken telephone” syndrome. These meetings improved clarification,
mutual understanding and trust. All team members were invited to team-building
sessions and to celebrations of achieving important milestones.

The early involvement of the marketing and sales department was noteworthy.
They started by surveying students of the previousDiplomado in order to get insights
on how to improve the new one. Meetings were held in which the entire team,
including marketing experts, decided on the price, the name of the program and
suggested the content outline. Almost from the beginning of the design stage, adver-
tising was started. Also, a webinar was cast showing previews with already designed
graphic materials.

19.5 Results

The on-line program opened to the public on the day planned for journey 1, while
the others were developed in parallel and also opened on time. Registration reached
record numbers. There were 470 participants, more than twice the expected goal
of 200. The development cost was on budget. The quality of learning content was
improved because a much more attractive and interactive user interface was in place.
The satisfaction index, measured through the customer survey revealed an average
number of 8.5 out of 10, similar to the old Diplomado.

The accelerated model approach to this project proved to be effective and allowed
the team to achieve the time-to-market target in record time. The quality of the
learning content was improved due to an intense production cycle: reviewing texts
in parallel, at the same time, not in batches. Documentation was improved due to
the fact that all files were in the same repository, not stored in different versions or
under different document names.Working as teamswas clearly an improvement over
the normal practices, although more could have been done to reinforce team spirit.
Team-building sessions or an initial kick-off event intended to motivate the whole
team to achieve an aggressive target could have been included.

Two actions were applied to collect the lessons learned: an internal survey to
the members of all participating organizational units and a feedback session with
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the main team members. As shown in Table 19.1, the opinions of the educators—
content developers and instructional designers—were gathered and classified within
the three categories of the concurrent model.

As canbe seen, positive comments and things to improve about the same issuewere
highlighted by the academicmembers. For instance, many opinions were in favour of
using Google Drive to instantly share documents, while others felt that there should
have been more openness to share information. Regarding parallel development, one
opinion was that the process was agile, while another said that there should have been
a better understanding of the concurrent model. In the end, some educators accepted
the new way of working; others did not. It was difficult to sustain a controlled flow

Table 19.1 Educators’ responses to use of the concurrent model

Positive aspects Need to improve

Comments about parallel development (PM competence: time)

Agile process A better understanding of the concurrent model

Good planning considering the short time we
had

Experts must deliver the content complete
before starting the instructional design

Excellent collaboration between content
experts and instructional designers to
conceptualize the program design

A lack of validation of the course elements
because sometimes we dealt with too many
elements at the same time

It was difficult to work with different modules at
the same time

Comments about concurrence or convergence

The creation of the Whatsapp group for
instant real-time communication

We should be more open to share documents
while we are developing it

Agile communication

Using Google Drive to have updated
documents all the time

Excellent communication flow

The use of Google Drive together with a
usage protocol

Direct contact with content experts helped to
rapidly clarify doubts

Working collaboratively with Google Drive

Comments about work-in-team

Real commitment of all team members
towards the accomplishment of the goal

Better communication between content
developers and instructional designers

Working together with the content experts Communication was not homogeneous among
all team members

My comments about the content were
immediately considered

The different team members’ roles should be
more clearly communicated

We all contributed to the achievement of the
goal

Improving communication
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and level of communication in an environment where a rapid pace for completion of
a project was a high priority.

19.6 Discussion and Recommendations

This article presents a case study observed through the point of view of a participant.
It was a project in which teammembers were required to work in parallel, converging
on information and working with a clear orientation to work as a team. These condi-
tions appear to be commonplace for professionals working in highly competitive
industries and trained in PM. However, they are not usual for educators working at a
university. One issue that emerged was the question, Do educators need to develop
PM competencies?

Abrief reviewof the literature shows thatmost of thePMcompetencies listed in the
[9] standard are not part of the lecturers’ core or complementary skills. Answering
whether PM skills should be standard for educators’ competencies requires more
research, but the evidence from the case presented here indicates that educators
participating in a challenging project needed these abilities. Time, teamwork and
effective exchange of information as well as the creation and storage of documenta-
tion, were essential. This, of course, does not mean that professors might not have
those abilities, but the fact is that these skills did not appear in the group. People
working on a team project should at least be aware of PM competences.

Several educators interviewed during the feedback sessions recognized that to
some extent PM competences were a key component of the success of the project.
Others felt that the exigencies of working concurrently were not a safe, easy nor
efficient method that was above all deficient in communication.

More research should be done in terms of includingPMskills as competencies. It is
clear that universities are getting involved inmore competitive environments because
open courses, on-line free programs and massive open on-line courses (MOOCs)
put pressure on academics to develop faster and cheaper education initiatives that
guarantee quality. Training, awareness and application of PM competencies are then
recommended for educators in preparation for facing these new and demanding
exigencies in a sustainable way.

Compliance with Ethical Standards All procedures performed in this study involving human
participants were in accordance with the ethical standards of the institutional research committee
of the School of Engineering at Tecnológico de Monterrey (Permission ALM 24-04-2020). Active
participants of the project were informed in writing about the content of this article and their consent
was obtained to publish it. Anonymity is kept since there is no direct or indirect information that
might lead to identify any particular person or group thereby individual rights are not infringed.
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Chapter 20
Sustainability in the IPMA 4LC
Certification Process in Spain
(2014–2019)

Ángela Paneque de la Torre, Vanesa G. Lo Iacono Ferreira,
María José Bastante-Ceca, and Salvador F. Capuz-Rizo

Abstract The inclusion of concepts and sustainability principles in the standards
of project management is part of the materialization of the integration of sustain-
ability in this discipline. The objective of this research is analyzing if any of the
factors evaluated in order to certificate a project manager, according to the Interna-
tional ProjectManagementAssociation (IPMA), contain sustainability or sustainable
development aspects. Moreover, an assessment of how these factors are considered
and their relationship with the rest of the factors taken into account is developed.

Keywords Project management · Competences · Professional certification ·
Sustainability

20.1 Introduction

The integration of sustainability in project management is the ongoing trends in
research within this discipline. A clear indicator of the influence of sustainability on
project management is the integration into standards [13]. Therefore the inclusion of
the concepts and sustainability principles in the standards of project management is
part of the materialization of this integration.
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Previous literature reviews show a growing trend in the number of academic
publications on the topic of sustainability and project management [1, 9]. However,
according to Silvius [13], the attention given by the academic community to the
relationship between sustainability and project management differs from how project
management standards address this relationship.

The International Project Management Association (IPMA) offers an interna-
tional, four-level certification scheme. The certification is based on the global compe-
tence standard, ICB. IPMA ICB standard describes the competencies that project,
program and portfolio managers should have. When publishing this chapter, IPMA
was upgrading from ICB version 3 [6] to ICB version 4 [7]. All certifications will be
based upon ICB version 4 by the end of 2019, worldwide [8].

In Spain, theCertificationBody of the ProjectManagement (OCDP) is the specific
entity authorized to operate this scheme and certification. It is validated by the IPMA-
CVMB (Certification and Validation Management Board) and also accredited by the
SpanishNationalAccreditationBody (ENAC) for Certification of Persons, according
to ISO 17.024, in the category Project Managers [2]. The OCDP panel of assessors
is made up of 16 project management professionals (of which 12.5% are women)
certified as IPMA assessors.

Since level D does not require report and interview and only knowledge about
competences is assessed and not competences involved in real projects, this study
is limited to the certifications of levels A, B and C carried out by the Spanish
Certification Body from 2014 to 2019.

20.2 Background

This study formulates the research question: Have aspects related to sustainability
been considered in the professional certification of project managers according to
the IPMA standard ICB version 3? To what extent are they considered?

The objective of this work is analyzing if any of the factors assessed in order to
certificate a project manager, according to IPMAcontain sustainability or sustainable
development aspects. Moreover, an evaluation of how these factors are considered
and concerning the rest of the factors taken into account is developed.

Økland [10] developed a study about the deficiencies between the measures
suggested in the literature for the incorporation of sustainability in project manage-
ment and what is carried out in practice. Regarding project management standards,
specifically in the PMBoK Guide, the study shows that sustainability is mentioned
as a contextual and external factor that the project manager should be aware of,
because of the influence that sustainability policies and regulations may have on
the project. According to Økland, the review of Eskerod and Huemann [4] on three
project management standards such as the Guide to the Project Management Body of
Knowledge (PMBOK 3rd edition), the International Competence Baseline (ICB 3.0)
[6] and PRINCE2 4th edition, concludes that neither of them explicitly considers
sustainability issues.
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Eskerod and Huemann [4] emphasize that the standards selected are used all over
the world as the basis for certification of project managers. Therefore, it can be
construed that a significant amount of time is spent on learning these concepts by
many people. These standards are some of the strong isomorphic forces existing in
the project management profession [3]. Hence sustainability should be present in
these standards.

Although the word sustainability was not explicitly mentioned in the ICB version
3, several authors have found references and implicit consideration of sustainability
and sustainable development principles in this competency-based standard, as shown
in Table 20.1.

According to Silvius et al. [15], the explicit recognition of the categories’
behavioural and contextual competences fits the expected impact of sustainability
concepts. They found some references to environmental and social aspects among
the competence elements (CE) of the ICB3. For these authors, even the elements
“Permanent organization“ and “Business” include references to sustainable aspects
in case the organization is adopting sustainability in its business strategy.

Eskerod and Huemann [4] analyzed three standards in project management
comparing stakeholder management. They found that the ICB states to “include

Table 20.1 Sustainability references in the standard IPMA ICB version 3

Silvius et al. [15] Eskerod and
Huemann [4]

Gareis et al. [5] Silvius [14]

Technical competences

1.02 Interested parties x

1.04 Risk and
opportunity

x

Behavioural
competences

2.06 Openness x

2.09 Efficiency x

2.12 Conflict and crisis x

2.14 Values
appreciation

x x

2.15 Ethics x x

Contextual
competences

3.05 Permanent
organization

x

3.06 Business x

3.08 Personnel
management

x x

3.09 Health, security,
safety and environment

x x x
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interested parties’ interests and expectations in the requirements, objectives, scope,
deliverables schedule and costs of the project plan”. They conclude that stakeholders
are considered seriously. They also understood that stakeholders’ expectations and
needs are encompassed in the project interests.

The analysis of project management standards carried out by Gareis et al. [5],
concludes that the strength of the ICB3 standard lies in the care for the project
personnel (included in CE 3.08) and the consideration of values such as ethics (CE
2.15), openness (CE 2.06), social sensitivity (CE 2.14), fairness (CE 2.12), integrity
(CE 2.15 and 2.12), transparency (CE 2.15 and 2.12), respect (CE 2.15 and 2.14) and
efficiency (CE 2.09). They add project risk management (CE 1.04), which is a signif-
icant concern of sustainable development and is broadly referred to in the project
management standards, being an additional implicit consideration of sustainable
development principles.

In a Q-methodological study, Silvius et al. [14] are based on the ICB3 competence
element 3.09, to include “Health and safety issues are checked” among the statements
of the sustainability category for their Q-sort.

Paneque-de la Torre et al. [12] analyzed the principles and aspects of sustainability
introduced in the IPMA ICB, and its change from ICB3 (2006) to ICB4.0, published
in 2015. According to these authors, while in version 3, the concept of sustainability
did not appear explicitly (although related concepts were discussed), in the IPMA
ICB4.0, sustainability appears explicitly and becomes more prominent. Analyzing
the frequency of occurrence of the word “Sustainability” in the different areas of
competence (Practice, People and Perspective) of the IPMA ICB4.0 for the domain
of project management, it is observed that it appears in the three areas of competence,
although mainly in the area of Perspective.

As indicated in IPMA ICB4.0 [7], the strategy of the organization is the central
place where aspects and principles of sustainability must be taken into account so
that they influence the development of projects, programs or portfolios.

Regarding the rest of competence elements in the project domain,Otegi-Olaso [11]
performs a detailed analysis of the direct references to sustainability that appear in
the following competence elements: Strategy, Compliance, standards and regulations
and Culture and values in the Perspective area; Personal integrity and reliability,
Negotiation and Result orientation in the Practice area; and finally Scope and Change
and transformation in the People area. In addition to these direct references, there
are numerous references to aspects related to sustainability in the description of the
different competence elements and their Key Indicators of Competence [12].

20.3 Methodology

This section presents the methodology used to achieve the objective of the research,
which is a double objective. First, to investigatewhich aspects related to sustainability
have been considered in the professional certification of project managers according
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to the IPMA standard ICB version 3. Second, to analyze how far these aspects are
considered concerning the rest of the aspects taken into account.

Themethodology comprises two steps: (1) identify the competence elements from
the IPMA standard ICB version 3 that content sustainability aspects and (2) realize
a data analysis of the competence elements evaluated in the certification process of
level A (Certified Projects Director), B (Certified Senior Project Manager) and C
(Certified Project Manager) assessed in the period between 2014 and 2019.

20.3.1 Identification of Competence Elements Containing
Sustainability Aspects

Thegoal of this step is to identify the competence elements that contain aspects related
to sustainability or sustainable development from the 46 competence elements that
are part of the IPMA standard ICB version 3. In order to achieve this objective, the
relevant literature on sustainability in project management is reviewed.

20.3.2 Data Analysis

In order to assess candidates, IPMA assessors select several competence elements
from the 46 available according to ICB3.The number of selectedCEvaries depending
on the level of the candidate and the development of the certification process. This
certification process comprises several phases. The last two phases are the report and
the interview.

Each level A, B and C candidates must submit a report that describes the appli-
cation of the competences of project management in real cases. In ICB3 [6], there is
a minimum number of elements of competence per area treated differently for each
level, as shown in Table 20.2.

The report, together with other previous results such as self-assessment or written
exam, will serve as the basis for the interview. As a background to each question in
the interview, a real project management situation will be described in which at least
one competence element with actions, tasks and results are involved. The interview
must cover a minimum number of competence elements, as shown in Table 20.3.

The data analysis implies reviewing the work done by IPMA assessors, which
allows the study to be carried out without accessing the reports of candidates, which

Table 20.2 Minimum
number of CE per area treated
in the report (reproduced
from [6] with the permission
of IPMA)

IPMA level A IPMA level B IPMA level C

Technical 16 14 12

Behavioural 11 8 5

Contextual 8 6 4
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Table 20.3 Minimum
number of CE per area treated
in the interview (reproduced
from [6] with the permission
of IPMA)

IPMA level A IPMA level B IPMA level C

Technical 5–6 6–7 7–8

Behavioural 4–5 3–4 2–3

Contextual 4–5 3–4 2–3

are confidential. The tasks involved in the data analysis include extracting data from
individual reports in level A, B and C certification processes, identify the competence
elements evaluated in the STAR report, and the competence elements evaluated in
the interview. As a result of this quantitative analysis, we should be able to obtain an
ordered list of the competence elements according to the frequency that they have
been selected by the assessors to evaluate the candidates. The elements of competence
that, according to the literature, including aspects related to sustainability, are iden-
tified. In each case, the percentage of competence elements related to sustainability
evaluated and the score obtained concerning the total are also studied.

Finally, in order to verify that the elements of competence mentioned in the
literature are related to sustainability, a qualitative analysis is also carried out. The
minutes of the interviews contain all the questions posed by IPMA assessors. From
theseminutes the questions raised for each of the elements of competence identified in
the literature as related to sustainability are extracted. The revision of these questions
allows to verify if the assessment of the elements of competence identified in the
literature is related to sustainability. Thiswork analyzes how theSpanishCertification
Body assess, so the set of assessors has been considered as a whole, not individually.
This avoids judging the performance of each assessor separately.

20.4 Results

This study has carried two different analyses: the first one, regarding the explicit
relationship between competence and sustainability as a concept; the second one
regarding the assessments of these competencies. In this section, results are shown
and discussed.

20.4.1 Identification of Competence Elements Containing
Sustainability Aspects

From the literature review, 11 competence elements are identified as having a rela-
tionship with sustainability or sustainable development concepts. This competence
elements are 1.02 Interested parties and 1.04 Risk & opportunity from technical
competences, 2.06 Openness, 2.09 Efficiency, 2.12 Conflict & crisis, 2.14 Values
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Fig. 20.1 Sustainability references in the standard IPMA ICB version 3

appreciation and 2.15 Ethics from behavioural competences, and finally 3.05 Perma-
nent organization, 3.06 Business, 3.08 Personnel management and 3.09Health, secu-
rity, safety & environment from contextual competences. Figure 20.1 graphically
shows the previous competence elements with an intensity scale that indicate the
frequencywithwhich various authors have identified themas related to sustainability.

As can be seen in Fig. 20.1, the element of competence “3.09 Health, security,
safety and environment” is the one that has been identified most frequently.

20.4.2 Data Analysis

During the period from 2014 to June 2019 (month in which the last round of certi-
fication was held according to ICB3), the Spanish Certification Body certified and
re-certified 497 candidates. Taking into account that level D and re-certified candi-
dates do not need to elaborate a report, a total of 83 certifications (55 IPMA level C, 24
level B, and 4 level A) have been analyzed. The frequency analysis method was used
to evaluate the data collected in the research. The frequencies of the appearance of the
competence elements in the report and interview of the above certification processes
show how many times IPMA assessors selected the element. In other words, it has
been used to measure their significance in project management, according to the
assessors.

Figure 20.2 shows the 46 ICB3 competence elements ordered according to their
frequency of appearance in the certification processes carried out.As can be observed,
of the first ten elements, 7 correspond to technical competences, 2 to behavioural
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Technical competences Frequency Technical competences Frequency
1.01 Project management success 155 2.08 Results orientation 81
1.02 Interested parties 140 1.15 Changes 80
1.13 Cost & finance 140 1.05 Quality 76
2.01 Leadership 131 1.19 Start-up 71
1.12 Resources 128 3.09 Health, security, safety & environment 70
2.11 Negotiation 125 2.04 Assertiveness 69
3.05 Permanent organization 124 1.17 Information & documentation 67
1.11 Time & project phases 121 2.03 Self-control 67
1.16 Control & reports 121 2.07 Creativity 67
1.06 Project organization 120 2.06 Openness 66
2.02 Engagement & motivation 118 3.11 Legal 65
3.01 Project orientation 117  2.10 Consultation 62
1.07 Teamwork 108 3.10 Finance 54
3.08 Personnel management 108 2.15 Ethics 53
1.04 Risk & opportunity 104 1.20 Close-out 52
1.09 Project structures 101 1.14 Procurement & contract 51
2.12 Conflict & crisis 95 2.05 Relaxation 51
3.06 Business 91 2.14 Values appreciation 47
1.03 Project requirements & objectives 90 2.09 Efficiency 46
1.18 Communication 90 2.13 Reliability 42
1.08 Problem resolution 89 3.04 Project, program & portfolio orientation 37
1.10 Scope & deliverables 87 3.02 Program orientation 34
3.07 Systems, products & technology 85 3.03 Portfolio orientation 15

Fig. 20.2 Order of the CE according to the frequency they have been treated

competencies and 1 to contextual ones. On the other side of the last 10 elements,
2 correspond to technical competences, 5 to behavioural competencies and 3 to
contextual ones. It should be noticed that technical competences have a higher weight
than behavioural and contextual in the IPMA certification process, especially at level
C, which in the case study represents 66.27% of the sample.

20.4.3 Results Discussion

From the literature review, it is observed that only two technical competence
elements are related to sustainability: “Interested parties” and “Risk and opportu-
nity”.However, “Interested parties” is the second competence element only surpassed
by “Project management success”, and it is the most selected competence element
among those related to sustainability. The competence element “Interested parties”
is evaluated by assessors in 100% of the reports and in 69% of the interviews studied.

“Permanent organization“ is the second more common element related to sustain-
ability. As well as “Business”, it includes references to sustainable aspects only in
case the organization is adopting sustainability in its business strategy.

“Health, security, safety and environment” is one of the elements more directly
related to environmental and social sustainability. It occupies the 7th position among
sustainability-related elements, and the 28th position among the whole competence
elements. Assessors evaluate this element in 48% of the reports, and 36% of the
interviews studied.
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Aspects with a high importance on social sustainability, such as “Ethics” and
“Values appreciation”, appear in the group of the 10 less essential elements. “Ethics”
is evaluated in 27% of the reports, and 37% of the interviews studied.

Figure 20.3 shows the frequencyof the appearance of competence elements related
to sustainability in both the report and the interview. Several elements, such as “Inter-
ested parties”, “Permanent organizations” or “Health, security, safety and environ-
ment”, have a higher frequency in the written report, whereas those elements related
to values, such as “Ethics”, “Conflict and crisis” or “Values appreciation”, have a
higher frequency of appearance in the interview.

A qualitative analysis is carried out to verify to what extent the elements of
competence mentioned in the literature are related to sustainability. The minutes of
83 interviews (55 IPMA level C, 24 level B and 4 level A) have been reviewed. The
questions raised for each of the elements of competence identified in the literature as
related to sustainability are checked. The revision of these questions allows to verify
if the evaluation of the elements of competence identified in the literature is related
to sustainability or not. And if it is related to sustainability, with which of its three
pillars (economic, social or environmental) is related. The results of this qualitative
analysis are shown in Fig. 20.4.

The study confirms that some of the elements of competence identified in the liter-
ature are related to sustainability in more than 80% of the questions posed. This is the
case of “Conflict and crisis”, “Values appreciation”, “Ethics”, “Personnel manage-
ment” and “Health, security, safety and environment”. But, on the opposite end,
elements of competence such as “Risk and opportunity” or especially “Efficiency”,
are related to sustainability only in a few of questions posed.

Fig. 20.3 Competence elements related to sustainability
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Fig. 20.4 Relationship between competence elements and sustainability, according to the questions
of the interview conducted by the OCDP assessors

In the case of the element of competence “Efficiency”, it must be said that,
although conceptually it is closely linked to sustainability, it is one of the elements
of competition that has been least treated in the evaluations studied (it is the fifth
least frequently considered EC, see Fig. 20.2) and has only appeared in 20% of the
interviews reviewed.

As for the aspects of sustainability that appear more frequently in the interview
questions, social aspects should be highlighted. Surprisingly, the environmental
aspects are the least treated in the interviews for the project management certifi-
cation. Notice that most of the questions regarding “Health, security, safety and
environment” were raised in the context of occupational safety and health, often
leaving aside the environmental part of this element of competence. Regarding the
economical aspects of sustainability, it appears in 57% of questions from the element
of competence “Business”.

20.5 Conclusion and Limitations

This research allowed addressing sustainability in project management through
two questions: the explicit relationship between competence and sustainability as
a concept, and the assessment of this competence in practice.

The main conclusion of the quantitative analysis is that there are some elements
of competence more likely to be considered than others, but sustainability is not a
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factor that causes some elements of competence to be taken into account more than
others.

Quantitative analysis of the data collected revealed that “Interested parties” is one
of the most important elements of competence for the evaluation of competence.
This EC is treated in 100% of the reports reviewed. “Health, security, safety and
environment”, one of the elements more directly related to environmental and social
sustainability, occupies a middle position among sustainability-related elements, as
well as among the whole competence elements. Aspects with a high importance on
social sustainability, such as “Ethics” and “Values appreciation”, appear in the group
of the 10 less essential elements.

Qualitative analysis confirms that, in the practice, some of the elements of compe-
tence identified in the literature, such as “Conflict and crisis”, “Values appreciation”,
“Ethics”, “Personnel management” and “Health, security, safety and environment”,
are related to sustainability, whereas other elements of competence such as “Risk
and opportunity” or especially “Efficiency”, are related to sustainability only in a
few of questions posed by assessors. Besides, this qualitative analysis shows that
social aspects are treated with a high frequency in contrast with the environmental
aspects of sustainability that are considered very rarely in the interviews for the
project management certification, at least in relation to the elements of competence
reviewed.

It was not possible to make a correlation between project typologies and compe-
tencies identified because that requires access to the candidates’ files,which are confi-
dential. The STAR reports of the candidates have not been accessed, but anonymous
tables drawn from the minutes and the documentation generated by the evaluators
have been used.

Another limitation of our study is that a correlation analysis has not been
performed between the questions asked in the interview by each of the assessors to
avoid judging the performance of the assessor. This work analyzes how the Spanish
Certification Body assess, so the set of assessors has been treated as a whole, not
individually.

The work carried out serves to prove the existence of a relationship between
sustainability and competence assessment since sustainability is implicitly present
in competence elements. In order to reach a greater detail and to be able to separate
the relationship between competences and the three pillars of sustainability, it would
be necessary to modify the assessment procedure.

Thanks to the explicit reference to sustainability in the new ICB4.0 (the word
“Sustainability” appears in the three areas of competence, mainly in the area of
Perspective), a future replication of this study applied to the ICB4.0 competence
elements may demonstrate the relationship between sustainable and competent
project managers.

We hope that this study and other similar ones carried out in other Certification
Bodies will encourage this approach to be included in the training processes of
assessors and that the CVMB (Certification and Validation Management Board)
analyze the possibility of making the evaluation of sustainability even more explicit
in future versions of the ICR.



298 Á. Paneque de la Torre et al.

Acknowledgements The authors wish to thank the board of the Spanish Certification Body for
preparing and providing uswith the anonymized version of the assessors’minutes in order to process
them and carry out this work; and thanks also for the assessors that have authorized the access to
their reports.

Compliance with Ethical Standards
All procedures performed in this study were in accordance with the ethical standards of the Certi-
fication Body of the Spanish IPMA’s Member Association (OCDP). The authors, authorized by
the OCDP (authorization with reference number OCDP QMS ISO17024-IPMA_ICB 20200420),
conducted the study with an approach to knowledge and diagnosis of the situation of the sustain-
ability within the IPMA certification process in Spain, with the aim of improving the OCDP
performance.

Although it is a retrospective study, informed consent was obtained from all individual partic-
ipants included in the study. The participant assessors were informed of the study scientific goals
and accepted that their reports were used for this study.

The authors of the study have processed the data anonymously and have handled the informa-
tion collected only for the purposes indicated. The candidates and assessors names were removed
from the documents handled. Anonymous tables drawn from the minutes and the documentation
generated by the assessors have been used. This work analyzes how the Spanish Certification Body
assess, so the set of assessors has been treated as a whole, not individually. The information that
was accessed was destroyed once the study was completed.
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Chapter 21
Project Management Competences
and the Sustainability of Non-profit
Organisations

Amin Saidoun

Abstract The proposed paper addresses the need project management competences
of non-for profit organisations in order to be sustainable in the longer run. The contri-
bution of non-profit organisations (NPOs) to the economy is widely acknowledged
among researchers. To manage projects in order to pursue their missions, NPOs need
to remain sustainable. In this context, the paper addresses the importance of project
management competences and their importance for the sustainability of NPOs, i.e.
to exist and develop in the longer run. The empirical investigation undertaken in
form of qualitative research offers an adequate approach to transition from litera-
ture review to some findings based on two case studies discussed in this paper. The
first case concerns a medium-sized international fundamental research NPO based
in Grenoble (France) that produces neutrons for science. The second case concerns a
small national NPO which advocates the interests of large companies from the logis-
tics sector based in Bonn (Germany). The discussion of the findings will conclude
with suggestions for further research directions linked to the topic.

Keywords Competences · NPO · Project management · Sustainability

21.1 Introduction

A non-profit organization (NPO) works for any purpose other than making profits.
At a more macro level of any economy and as underlined by the interviewed NPO
leaders in cases presented in this paper, NPOs have an important role in society.
They create value that is not always immediately measurable. This is what the two
cases have in common. Unlike for profit sector where stakeholders look at quarterly
reports and the profit/quick wins of the organization, the level of tolerance regarding
the short-term performance and output ofNPOs ismuch higher as they benefit society
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on the longer run. This concerns in particular fundamental research where tangible
results will mostly be generated on the longer run.

A second argument for the importance of NPOs in society is that volunteers
engaged inNPOs are essential to transmit values such as commitment and passion for
work without necessarily getting any financial compensation. They work according
to the principle: “I work/I share so I am”, which is one of the major aspects that
distinguishes NPOs from for profit organisations.

The expansion of non-profit sectors in most countries around the world over the
past thirty years has generated increasing interest among researchers.

Only in India and in the United States to give an example, their number has
doubled over the past decades [1].

However, the stopping of the activity of some NPOs raises the question of their
sustainability, i.e. their ability to be sustainable in order to serve its stakeholders such
as owners, clients, the community and the representatives of the profession in the
longer run [11]. Deriving from this question, the importance project management
competences for non-for profit organisations in view of keeping a NPO sustainable
will be addressed.

In the first part, the paper will summarize some findings from the literature review
on the importance of project management competences for NPOs.

In the second part, the paper will discuss the need of project management compe-
tences to sustain the NPOwith two case studies elaborated by the author following an
empirical investigation with NPO leaders. The first case concerns an NPO from the
fundamental research area of an international institute based in France (Grenoble).
The second case concerns a national NPO from the logistics sector based in Germany
(Bonn).

Lastly, the author will come up with some recommendations for further research
areas needed to better understand some findings derived from this empirical
investigation.

21.2 Background and Objectives

While reviewing some literature on NPOs to produce this paper not many sources
address individual project management competences of persons working in NPOs
and how these competencies impact the sustainability of NPOs. These organizations
provide goods and services that are not produced by the private sector, or at least
not at the same price. They develop skills, provide jobs and help people to become
social included [2, 9]. Over the last few decades, researchers insisted on the fact that
NPOs must become more entrepreneurial in their processes and operations [15] and
adopt innovative practices [11].

In this context, adopting strategies and to increasing the efficiency and effective-
ness in project management have become critical for NPOs. In short, NPO leaders
need to implement the ideas they have in mind.
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According to some studies undertaken [3, 13] it appears that the sustainability of
organisations hasmany facets that imply a change in which an organization adapts on
different levels. On a first level, technical solutions need to be elaborated, corporate
sustainability reports published and employees trained on sustainability basics (Case
B Table 21.2). With this first level, the context to adopt sustainability practices is set
[5]. The second level (also called value level), there is a need for changed employees’
values and beliefs which include ethical and more responsible values [3]. The two
levels of corporate sustainability can be seen in different perspectives regarding the
culture of the organization [14]: the tip of iceberg, i.e. the part of culture that can be
seen (the structure of organisations, the processes in place, the behaviours of persons,
etc.), the values towhich people adhere (strategies, goals and philosophies), and some
assumptions (beliefs and perceptions which drive action).

After having reviewed recent literature on the sustainability ofNPOs, the proposed
paper addresses two research questions:

(1) How important are project management competences for NPOs?
(2) What are the main project management competences needed by non-for profit

organisations in view of keeping them sustainable?

21.3 Research Methodology

The approach used to measure which competences matter most was a multiple case
study as the adopted research method [10]. It was based on an interview including
27 questions carried out with NPO leaders in the fundamental research area and
the logistics sector (Table 21.1). The choice of the case studies was done according
to the following criteria: data access, data availability, experience of interviewed
persons in the sectors and on the topic, duration of existence of the NPO. What
differentiates both cases among other aspects are the size of the organization, the
location, national versus international activity, the economic sector and the age. It
was important to choose two cases and not only one because one NPO is successful
its development and the second is declining in membership and less successful than
in first NPOS to which the same questions were addressed. Following the classical
multi-case qualitative research approach as described by Maylor et al. [10], the two
cases described below will show common and points which will be identified and
discussed.

Table 21.1 Characteristics of the cases

Case Size of NPO Person interviewed Purpose Focus/Location

A Medium Director General Fundamental research
with neutrons

International/France
(Grenoble)

B Small Director Logistics National/Germany
(Bonn)
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Case A: ILL (www.ill.eu): “The ILL (The Institut Laue-Langevin) is an interna-
tional research centre that dedicates its activity to neutron science and technology.
It is known among researchers as the ILL produces neutrons with a very high flux
reactor. Around 40 research instruments are used by scientists These instruments are
set up near the beam lines that are coming out of the reactor. Every year, about 1400
researchers from over 40 countries visit the facility and 640 experiments selected by
a scientific review committee are carried out. The fundamental research focuses on a
variety of fields: condensed matter physics, chemistry, biology, nuclear physics and
materials science, etc. While some researchers work on the design of engines, fuels,
plastics and household products, others are looking at biological processes at nano-
level (i.e. cellular and molecular level). The ILL has signed partnerships with R&D
departments of industrial companies in order to perform fundamental science. ILL’s
scientists are also experts in neutron research and technology. This particular know-
how supports theworldwide scientific community.With 500 full-time equivalent staff
is mainly financed by France, Germany and the United Kingdom. 10 other countries
support the financing at minority level. The NPO is undergoing a large programme to
prepare for the future. It includes different projects and is called “Development plan
4.0”. This programme as well as past programmes of the organization are divided
into projects with a clear structure, project sponsors and regular project meetings,
trainings and reportings to the steering committee. A project management handbook
is also existing and updated according to the evolution of the project management
culture which is much more established than in the organization of case B.

Case B: BvDP (www.bvdp.de): The BvDP (Bundesverband Deutscher Postdi-
ensleister e.V.) is a German non-profit organization that carries out national and
European the Dialogue with Parliaments, Governments and societal groups. It partic-
ipates actively with position papers in the formation of public opinion. It anal-
yses political developments and is responsible for market and sector intelligence.
It initiates and supports scientific studies and expert opinions. It manages a large
database on the postal and logistics sector. The BvDP brings together experts and
coordinates and moderates the dialogue between corporate members. Through is
member assembly, seminars and workshops and working groups the BvDP manages
a network of high quality. It was founded in 1999 with a budget of 1,5 Mio Euro and
is based in Bonn (Germany). Its members are large organisations such as Siemens,
DeutschePost/DHL,DHLexpress,DeteconConsulting,Diebold-Nixdorf, Lufthansa
IndustrySolutions,T-Systems, andmore. It is financedby itsmembers through annual
membership fees and dedicated project funding. Operations and Projects are concen-
trated on the retaining of members, the acquisition of new members and fostering
the relationship between the NPO and critical governmental institutions. The chal-
lenge of the NPO is that over the past years, members have left their organization,
the objectives of the organization have changed and project management skills and
trainings of top and middle management are missing.

The directors of theNPOswere given the questions before the interview to prepare
for. The answers were collected from the interviewed persons during a face-to-face
meeting, enabling the author to gather further data.

http://www.ill.eu
http://www.bvdp.de
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Some of the closed questions included a Likert scale to measure from 1 to 7 how
important project management competences are for the NPO (1 low importance, 4
relevant, 7- = very important, see also attachment). By filtering the most important
ones from the others, it is possible to get further information on the competences
most needed in the NPOs.

21.4 Case Study and Interview Survey Findings

21.4.1 How Important Are Project Management
Competences for NPO’s Sustainability?

In addition to the operations and daily process work to make a NPO functioning,
NPOs have projects to achieve their goals. These goals are derived from the visions,
mission and strategy adopted by the owners of the NPO. The owners of an NPO can
be governments like in the case of the Institut Max von Laue-Paul Langevin (ILL,
case A), companies like for the Bunderverband Deutscher Postdiensleister (case B)
or other NPOs (example: International Project Management Association which is
a federation of national project management associations). They are usually repre-
sented by a steering committee (or council of delegates) that elects or commissions a
board to manage the NPO and implement the NPO’s projects. In the case A the train-
ings (both internal and external) provided in project management to the persons in
charge in the organization on a regular basis are a proof of the awareness that project
management are important to achieve NPO’s goals. In the case B, trainings in project
management is a luxury that is only satisfied bymanagement on an exceptional basis.
The fact that the executive director is longing for such trainings shows that the orga-
nization only builds on its own ability tomanage projects based on common sense but
without good practices as known and applied by the profession. What distinguishes
both cases is that in the first case there are KPIs in place that are set for each strategic
goal in place and can be seen in the development plan (Table 21.1). The case B no
such KPIs are in place.

One could argue if we take the project management competence model of IPMA
(2. ICB 4.0), if it would add value to introduce the concept of Key Competence
Indicators. This would make sense if the NPO would adopt the ICB4 in its training
ecosystem on project management which is still not the case.

Whenprojectmanagement laid the foundation for the projectmanagement compe-
tence development (PMCD) framework introduced by Suikki and implemented in
the company Nokia in 2001, the importance of project management competences in
business (but not only) reached a new level of awareness [16].

As more organisations adopt project management approaches and the demand
for project manages grows, competences of project managers become interesting for
many stakeholders [4].
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As an example, in case B, people from different horizons who do not know each
other need to work together for the first time, often under time constraint. Here the
NPO leaders clearly underlined the lack of PM competences that include tools and
processes as element of practice competence. Examples that were quoted are: lack
of project design, lack of project scoping and risk and opportunity management.

21.4.2 What Are the Most Important Project Management
Competences Needed by NPOs to Sustain
in the Longer Run?

21.4.2.1 Finance Competence

Finance comprises all activities necessary to estimate, plan, gain, spend and control
financial resources both ingoing and outgoing to the project [7].

In both cases investigated NPO leaders ranked the need for finance as project
management competence very high and also repeated. In case A three arguments
were put forward: Firstly, the available resources of national budgets for funda-
mental research are limited. Only joining resources and in particular financial means
enable to construct, run and maintain large-scale research facilities. Secondly, top
researchers and talents are living all over the world. Thirdly, relying only on national
researchers limits the potential for successful research, attracting funds and produce
high-quality publications.

Two tangible examples can be quoted related to finance in project management
competences:

– First example concerns funding/resources. One of the first reasons for uncer-
tainty is government policies that change. Government policy changes have often. In
the past, the organization was essentially relying on public funding coming from the
researchministries ofGermany, France and theUK.Since a couple of years, ILL (case
A) is establishing partnerships with industrial companies interested in experiments
that they could not perform on their own. For this purpose, private companies enter
collaboration agreements with ILL in which teams of scientists and experts from the
industry work together. They carry out experiments that have a direct impact on the
industry. With this elegant type of collaborations, different stakeholders are satisfied.
The ILL gets additional funding, private companies from the industry have access to
a facility they could never afford on their own. The taxpayer gets a quick win out of
the use of the research facilities as the experiments are less fundamental and more
applied with quicker return on investments for the consumer and time to market. In
short the competence element finance and the ability for a scientist to get grants and
research funding has become a critical competence element for a scientist to do good
science.

Government has been a cause of uncertainty as many initiatives did not receive
the necessary political engagement [8]. “Reinventing government ideas [12] and
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new public management have transformed the relations between NPOs and the
government. The practice confirms that “Endurance programme” mentioned by the
interviewed director of the NPO/ILL is not guaranteed by the associates (govern-
ment funding) for the year 2019 in terms of funding. This means either looking for
alternative funding sources or to postpone the implementation of some parts of the
programme.

In the case B competence in finance was also ranked very high, especially as the
budget of the logistics federation has been shrinking since its creation in 1999 by
one third. The reason for this is inherent to the activity of the federation that moved
from a more public affairs focus to technology scouting in the logistics sector. The
other reason is the lack of finance competence related to finding new models of
engagement with companies from the logistics sector (or related to it).

Finance competence in project management means cost controls, engaging volun-
teers and searching for new members that are essentially corporate members. This
is presently done with a membership discount scheme whereby if a member gets
an attractive discount when it brings along a new member, in addition to the efforts
deployed by the executive director (case B). This scheme is certainly good but it
seems to be less attractive than in the past.

Finance competence also means searching for new funding opportunities through
collaborations. There is a need to diversify the sources of income and reduces the
dependence on project funded by the government. Some organizations focus on orga-
nization of special events, dedicated donor programmes and undertaking licencing
initiatives [17]. At the ILL, the CRG scheme (collaborative research groups) can be
seen as a kind of in kind contributions where scientists working on the payroll of
international universities or labs are seconded at the ILL doing research. The output
is shared in these collaborative agreements between ILL and the said labs to produce
science for society.

21.4.2.2 Result Orientation

Result orientation is when an individual concentrates intensively on the outcomes of
the project [7].

Large scale facilities work in an environment where as in the private sector, “co-
orpetition” (co-operate and compete) is not a buzz word. It forms part of every day
reality. A tangible example for this is the five years time limited working contracts
for scientists who need to prove their scientific output performance. The interview
with the ILL director confirmed what the literature states on the need of non-profits
to become business like in their operations. Here the slogan “if you want to be more
charitable you need to be more business-like” finds its full meaning in the context of
project management practice competences.

Vision statements made by the association of the NPO can only be implemented
through projects that have sponsors and are split into clearly defined work packages.
The characteristics of these work packages are spread among the divisions of the
NPO with dedicated project managers.
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Table 21.2 Key performance indicators at ILL

Period Target Comment

Beam time delivery

Number of cycles per
year

2019–2028 4-4-3 after 2025 2 cycles in 2019
2 cycles in 2020 and 2 or 3 cycles
in the period 2021–2025 adapted
to the available financial
resources

Number of operational
instruments

2019–2028 28 + 10 CRGs
(Collaborative Research Group)
Instruments

Source Development plan 4.0, Institut Max von Laue-Paul Langevin, Grenoble, 2019

The development plan 4.0 of ILL (case B) aims to achieve performance levels in
line with the strategic envisaged goals. Each performance level is measured with an
appropriate key performance indicator (see Table 21.2). The performance levels are
ambitious but at the same time they are achievable with the available resources [6].

Result orientation as key success factor for the sustainability of the NPO means
reducing the time to publication, the availability of software and expertise for data
treatment. Result orientation means also that other divisions in the NPO such as the
projects and technique division understand the need for good instrumentmaintenance
to insure instrument performance and reliability. In case B, the result orientation was
not necessarily seen as the most needed competence but evaluated as important.

21.4.2.3 Personal Communication Competence

Personal communication covers the sharing of adequate information, delivered
precisely and consequently to all relevant parties [7].

An important project management competence mentioned in cases A and B was
communication. By this, the NPO leaders meant both internal communication but
also external communication which includes marketing and public relations. Ques-
tions such as “What are the outcomes we are getting out of this? What are the expec-
tations of the people we are serving?” have become more than just a way to address
the purpose of the NPO. Deriving from these questions adequate communication
plans were elaborated in both cases (A and B).

An example to illustrate what precedes is the following: In the past the ILL had a
motto/slogan: Neutrons for Sciences. This was recently changed to “ILL, Neutrons
for Society”. For different reasons, it took the organization almost 35 years to change
this slogan. This change was enabled thanks to openness and self-reflection defined
as key competence elements by the director of ILL who run successively different
modernization and maintenance projects of the facility. By opening up to all society,
i.e. by simply changing the slogan, the purpose of the organization or “raison d’être”
was changed and much more understanding for neutron sciences addressing all parts
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of society was generated among society at large. In the case B, the communication of
the strategic importance of the objective of the associationwas qualified as important.
In practice, it was acknowledged that this competence remains a challenge.

21.4.2.4 Self-reflection and Self-management

Self-reflection is the capability to accept, reflect and analyse the emotions,
behaviours, preferences and values that one has as well as their impact on our envi-
ronment. Self-management is the ability to define goals, to control and adapt progress
and to manage the work involved on a daily and systematic basis [7].

Self-reflection and self-management were ranked very high in terms of compe-
tence need. What confirms this need according to the director of the ILL is a
fundamental change regarding the acceptance of project management.

This change in paradigm was accelerated by two main challenges the ILL had to
overcome:

Firstly, security and risk management are topics that are inherent to the nature of
a nuclear facility that produces neutrons with highly enriched uranium. Thus a high
self-esteem, self-confidence and recognition of project management competences
such as risk management are already existing for over 43 years at the ILL. Conse-
quently, any input on the subject from outside the organization and the national
security authority could/was considered in some cases as questionable. This atti-
tude has tremendously changed after a worldwide known “Fukushima effect” and its
impact on all nuclear facilities around the world, including the ILL. The result of that
nuclear tragedy was that for the first time in history, a nuclear facility had to prove
it could simultaneously resist to an earthquake of a certain magnitude and a mega
flood, without jeopardizing the surrounding environment, especially the 600.000
inhabitants around the city of Grenoble where the ILL is based. External project
management competences and advices on the subject were increasingly accepted.

The second challenge is the mind-set of some scientists regarding their role and
status in the NPO. If one asked some scientists what it means to become a good
scientist, the answer was simple: “I need to do good science”. It was also underlined
“I do not want to be downgraded to a portfolio, programme or project manager”. This
is why at some point in time the acceptance of project management trainingmeasures
was rather low in some divisions of the ILL. Nowadays, after a shift in awareness
about the importance of PM competences for the sustainability of the organization,
the need and acceptance for more PM competences has increased at the ILL.

21.4.2.5 Resourcefulness

Rourcefulness is the capability to put in practice various techniques and ways of
thinking to define, analyse,make priorities and find differentways to solve challenges
and simulating solving challenges and problems. It often needs thinking and acting
in an original and creative manner, and stimulating the creativity both at individual
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and team level. Resource fullness is useful when risks, opportunities, problems and
challenging situations pop-up [7].

This is evenmore important in the context of a nuclear facility which has to follow
special legal requirements in operations and management of projects. A strict control
and assessment of both these two areas are imposed by the government in France.Any
important derogation from these established rules needs prior government consent
(consent of the French nuclear authority) otherwise the shut down of the reactor
is imminent. The consequence of this would be the disruption of operations with
highly negative international impact on the image of the ILL and in the scientific
community. Scientific experiments are planned long time in advance by scientists
coming to Grenoble from all over the world. The strict rules mentioned above, call
for resourcefulness was ranked at 7 (very important) in the Likert scale in Case A.

21.4.2.6 Strategy Competence

Strategy competence underlines how strategies are understood, and implemented
into tangible elements using projects [7].

Another competence that was highly ranked among the perspective competences
in project management was strategy competence. Strategy development within the
NPO requires the need to balance between different dimensions of the same task to
realize a good integration and strategic focus between mission and money. The NPO
leader mentioned, “I have to run a 100 Mio. Euro business with a clear social aim.
My job is to make sure that the aim creates economic and scientific benefit to both
the organization and also the broad society that the social outcome benefits both the
staff of the ILL and the people we are serving. I have to be cautious in all I do and
can’t be too ambitious and remain strategic”. In case B, strategy competence led
to a change on the focus the work of the NPO, which was important to satisfy its
members’ needs.

21.4.2.7 Practice Competences

Regarding the practice competences as described in the standard ICB4 of IPMA,
the following competences were highly ranked by the director: programme design,
scoping, time, finance resources (ability to define, acquire and control and develop
resources necessary for the project), plan and control, risk and opportunity and lastly
stakeholder management. The director explained that for many years his organi-
zation was somehow cocooned from the world. He explained to which extent the
context changed. This in turn calls for good practice competences at all level of the
organization, which are changing over time.
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21.5 Suggestions for Future Research

Having identified one of the limitations of this paper it would be interesting to
undertake further research on Non-Governmental Organizations to widen the scope
of the findings. To accomplish this further cases should be investigated and leaders
from the NGOs (as an extension to NPOs) in international organisations should
be interviewed accordingly. Further questions may be addressed in that context:
How to measure the impact of project management competences on NPO’s (NGOs)
sustainability?What criteria should be chosen tomeasure the sustainability ofNPOs?

21.6 Summary/Conclusion

The literature review and two case studies with leading project managers of a
medium-sized internationalNPO from fundamental research and small national NPO
from the logistics sector made clear: project management competences are needed
by the organization to sustain in their respective competitive environment.

Firstly, an awareness of the importance on project competences is needed to
achieve the NPOs objectives.

Secondly, the competences addressed were essentially individual competences of
the top and middle-management of the organization.

Finance, result-orientation and effectiveness, self-reflection, culture and values
and practice competences were identified in the case studies as most important ones
in view of the sustainability of their organisations.

These individual competences are necessary to implement the work packages
defined in an ambitious change/development programme to prepare for the horizon
2030 and beyond. The organizationwith less project management competence devel-
opment andwith less project management trainings (case B) is clearly less successful
in the achievement of its objectives and mission that the organization of case A.

Project management competences will help top management to better explain to
many stakeholders, including Steering Committees, employees and tax payers how
well scarce resources are employed for the greater good of society in the longer run.
Furthermore, and in a general context where NPO sector is becoming larger than
ever and continues to grow, some studies reveal the percentage of contribution to the
GDP of a country amounts to roughly 12%. It is therefore implicit that developing
and implementing a project management culture in the NPO sector is a line to follow.

Lastly, the social mission of an NPO could be based on an economically viable
organizational outset, which can be enabled by sound individual project management
competences of the top and middle management.
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