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Zusammenfassung

Unternehmen sehen sich in der heutigen schnelllebigen und komplexen Geschiftswelt regelmaBig mit
Spannungen konfrontiert. Im Projektportfoliomanagement fiihrt das Zusammenspiel verschiedener
Strategien und die sich wandelnden Anforderungen oft zu hoher Komplexitit, die die effektive Auswahl
und Uberwachung von Projekten erschwert. Die Dissertation befasst sich daher damit, wie
Projektportfoliomanager und Projektleitende Spannungen bewiltigen konnen, die durch die
Implementierung agiler Werte und Nachhaltigkeit entstehen, um innovativ und letztlich erfolgreich zu
sein. Beziiglich agiler Werte zeige ich empirisch, dass agile Praktiken zwar positive Ergebnisse wie
eine verbesserte Zusammenarbeit auf Projektebene erzielen, ihre Integration in traditionell gefiihrte
Projektportfolios jedoch Herausforderungen mit sich bringt. Zudem belege ich, dass dynamische
Féhigkeiten eine wichtige Voraussetzung fiir Portfolioagilitdt darstellen und indirekt zum Erfolg des
Portfolios beitragen. Weiterhin untersucht die Dissertation den positiven Einfluss einer
Nachhaltigkeitsorientierung auf den Innovationsgrad eines Projektportfolios. Trotz der anerkannten
Vorteile von Nachhaltigkeitsstrategien kann ihre Integration paradoxe Spannungen mit bestehenden
Wettbewerbsstrategien hervorrufen, deren Management einen passenden Kontext erfordert, um das
Innovationspotenzial voll auszuschopfen. Die Dissertation analysiert auch die Rolle von Reallaboren
bei der Forderung von Innovationen und unterstreicht die Notwendigkeit von Langsschnittstudien, um
deren Entstehung und mogliche Agglomerationseffekte zu verstehen. Durch die Auseinandersetzung
mit diesen Forschungsliicken zielt die Dissertation darauf ab, Einblicke und praktische Strategien fiir
Manager zu bieten, um die Komplexititen der Implementierung agiler und nachhaltiger Werte im
Projekt- und Portfoliomanagement zu bewiltigen. Zudem wird die Bedeutung des Kontextes von

Projekten und Portfolios hervorgehoben.
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Abstract

Organizations grapple with tensions regularly in today’s rapidly evolving and intricate business
landscape. Within project portfolio management, the interplay of diverse strategies and changing
requirements often gives rise to complexities that impede effective project selection and monitoring.
Thus, this dissertation addresses how managers of projects and project portfolios can manage tensions
that arise from implementing agile values and sustainability to become innovative and, eventually,
successful. Regarding agile values, I empirically reveal that while agile practices have demonstrated
positive outcomes like teamwork quality at the project level, their integration into traditional project
portfolios presents challenges, necessitating a deeper understanding of how agile projects behave within
such environments. Further, I demonstrate that dynamic capabilities constitute a relevant antecedent to
portfolio agility and indirectly contribute to portfolio success. Furthermore, this dissertation explores
the positive impact of sustainability orientation on innovation within project portfolios. Despite the
recognized benefits of sustainability strategies, their integration may create paradoxical tensions with
existing competitive strategies, necessitating effective management through the proper context to
harness potential innovation. The dissertation also investigates the role of living labs in fostering
innovation within project portfolios, emphasizing the need for longitudinal research to understand their
emergence and potential agglomeration effects. Through addressing these research gaps, this
dissertation aims to provide insights and practical strategies for managers to navigate the complexities
of implementing agile and sustainable values within project and portfolio management contexts. It

further highlights the importance of the context of projects and portfolios.

Keywords: project portfolio management, paradoxical tensions, agile projects, dynamic capabilities,

living labs, sustainability orientation
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Introduction 1

Chapter 1  Introduction

1.1 Motivation

Firms and their decision-makers encounter contradictions every day due to the increasing complexity
of the modern business world (Smith, 2014; Schad et al., 2016). For example, rapidly changing
framework conditions let companies face the challenge of balancing long-term goals with short-term
responsiveness (Slawinski and Bansal, 2015; Putnam et al., 2016). Accordingly, management research
extensively addresses the multifaceted phenomenon of paradoxes (Smith and Lewis, 2011; Schad et al.,
2016). Paradoxes are a "persistent contradiction between interdependent elements" (Schad et al., 2016,
p- 10). They are a defining feature of a complex environment, with its complexity perpetually on the
rise (Lewis and Smith, 2022). Especially today, we are facing multiple crises, such as health crises and
the grand challenges "characterized by political instability, economic volatility, and societal upheaval"
(George et al., 2016, p. 1880). Thus, companies will frequently encounter new challenges and must
respond to them. As demonstrated by the effects of the COVID-19 pandemic on employees, companies
were forced to find solutions for exhausted remote working employees (Chong et al., 2020). These areas
are not directly related to daily business but can impact the company's success if not considered.
Another example is sustainability. It became an important and, in some cases, mandatory driver of
developing new company strategies due to governmental regulations (Kassinis and Vafeas, 2006).
Introducing a sustainability strategy may initially present challenges for firms because of conflicting
requirements (Hahn et al., 2015). However, if managed correctly, it can lead to innovative ideas, such
as resource conservation (Hengst et al., 2020; Hoogendoorn et al., 2020). Paradox theory suggests that
contradictions may not always be a disadvantage for companies but rather a challenge that can inspire
innovation (March, 1991; Tushman and O'Reilly, 1996). This volatile and uncertain environment will
impact the company's market presence and other areas of its operations, both internally and externally.
It requires careful decision-making, making strategy clarity and execution more critical than ever

(Smith, 2014).

Every company's strategy must result in operational measures that some companies implement through
projects. Companies' project portfolios aim to realize their strategy (Killen et al., 2012). A project
portfolio is effective if it reflects the firm's strategy, its projects are well-balanced, and its overall value
is maximized (Martinsuo and Lehtonen, 2007). Project portfolio management is a decision-making
process of prioritizing and selecting suitable projects that align with a company's strategy (Cooper et
al., 2001; Kester et al., 2011; Martinsuo, 2013). It translates a company's strategy into operational
projects under consideration of a company's external environment (Meskendahl, 2010; Kopmann et al.,
2017). The strategic orientation of firms plays a pivotal role in influencing the decision-making

processes of portfolios (Spanjol et al., 2012). Previous research has shown that the composition and
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performance of a portfolio depend on strategic orientations, particularly on sharpening decision-makers
attention towards the dominant strategic orientation (Salomo et al., 2008; Talke et al., 2011; Kock and
Gemiinden, 2020; Kaufmann et al., 2021). Strategic orientations exert a particularly pronounced
influence on decision-making within innovation portfolios operating in environments characterized by
high levels of uncertainty. However, external factors require companies to adjust their strategies or
introduce new ones, affecting project selection (Kester et al., 2014). Here, tensions between strategies

or strategic orientations may arise.

Especially, tensions may arise when implementing a sustainability strategy. Sustainability has become
an inevitable topic organizations need to consider. Regulations, competitors, and customers drive
organizations to adopt sustainability strategies and become more sustainability-oriented, thereby adding
complexity to decision-making (Soderstrom and Weber, 2019; Hengst et al., 2020; Klein et al., 2021).
A sustainability strategy differs significantly from a competitive strategy because it does not necessarily
focus on financial success (Gatignon and Xuereb, 1997). Instead, it focuses on preserving resources,
employees, and the company, prioritizing long-term viability over short-term gains. Further,
governmental bodies have recently invested in sustainability measures to incentivize companies
(Lindberg et al., 2019; Krieger and Zipperer, 2022). To integrate sustainability into their business
practices, companies often collaborate with universities or participate in open innovation projects to
leverage government investments (Fuglsang and Hansen, 2022). The project's success depends on
representing one's interests while establishing good cooperation between partners. Tensions may arise
due to differences in partner characteristics and the local nature of some projects (Nevens et al., 2013;

McCrory et al., 2020).

In addition to strategy implementation, project portfolios can offer companies a competitive advantage
if they can quickly and flexibly adapt to today's complex environmental conditions (Kock and
Gemiinden, 2016; Roth et al., 2019; Martinsuo and Geraldi, 2020). Therefore, agility is a crucial success
factor at the portfolio level (Kester et al., 2014). However, portfolio management still faces the
challenge of being agile due to companies seeking to develop new innovative opportunities while
keeping existing businesses alive (Hoffmann et al., 2020; Muruganandan et al., 2022). This situation
may cause conflicts between projects because resources are redirected from one project (e.g., current

business operations) to another (e.g., new opportunity) in the short term (Kock and Gemiinden, 2016).

On the project level, companies try new methods, such as agile practices, to deal with complexities and
flexibly react to environmental changes (Stettina and Horz, 2015; Sweetman and Conboy, 2018). Agile
practices are not a capability or behavioral construct, such as agility at the portfolio level, but rather a
set of concrete practices and values. Agile practices involve obtaining regular customer feedback,
working in iterative cycles, and focusing on minimum viable products (Dyba and Dingsoyr, 2008;

Bianchi et al., 2020). Agile practices originated in software development but have also been applied to
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portfolios in recent years (i.e., scaled agile practices) (Leffingwell, 2010). Agility may result from agile
practices but is not limited to them (Kaufmann et al., 2020). Introducing agile practices stands in
contrast with classic project management in some aspects. These various requirements can sometimes
conflict at the portfolio level, where it is necessary to oversee all projects (Sweetman and Conboy,

2018).

In summary, project portfolio management is a valuable capability for decision-makers. Still, tensions
are common during project selection and monitoring, particularly in today's complex environment.
Companies must, therefore, regularly question and adapt their strategies to remain competitive in
constantly changing environmental conditions. Additionally, portfolio management should be able to
flexibly adjust the framework conditions of their projects and portfolios. This dissertation examines
tensions that arise from different strategies and changing framework conditions in portfolios and how

to manage them to ensure long-term success.

1.2 Research Gap and Research Questions

In the following section, I will separately identify the research gaps for agility and sustainability. Agility
allows portfolios to adapt their resources flexibly to changing circumstances, such as customer needs
(Kester et al., 2011). Portfolio management should establish conditions to implement agility and
facilitate adaptive behavior successfully. One concept that supports adaptive behavior is dynamic
capabilities (Teece et al., 1997; Helfat et al., 2009; Wilden et al., 2013; Schilke, 2014; Fainshmidt et
al., 2016). Dynamic capabilities refer to an organization's ability to sense, seize, and reconfigure in
response to environmental changes, facilitating innovation and adaptation (Teece, 2007). Scholars have
recognized project portfolio management as a dynamic capability (Killen and Hunt, 2010; Petit, 2012;
Kock and Gemiinden, 2016) but did not directly operationalize them and rely on conceptual or
qualitative studies (Killen et al., 2012; Petit, 2012; Daniel et al., 2014; Hoffmann et al., 2020).
Furthermore, various operationalizations for dynamic capabilities hinder the comparability between
studies (Tanriverdi and Venkatraman, 2005; Schilke, 2014). Therefore, it is necessary to operationalize
the individual micro-foundations of dynamic capabilities and their interrelationships (Schilke et al.,
2018). Further, the literature on antecedents for agility in project portfolio management is limited (Kock

and Gemiinden, 2016).

On a project level, agile practices became prominent to improve performance outcomes, especially
customer satisfaction and time to market (Lee and Xia, 2010; Serrador and Pinto, 2015; Bianchi et al.,
2020; Drury-Grogan, 2021). However, projects are permanently embedded in a context (e.g., the project
portfolio) unsuitable for agile methods (Canonico and Soderlund, 2010; Kaufmann et al., 2020).

Managers of project portfolios face new challenges managing agile projects, predominantly if the
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portfolio consists of traditionally managed projects (e.g., waterfall approach) (Sweetman and Conboy,
2018). The requirements of agile projects are different from those of traditionally managed projects.
Whereas traditional projects have a clear objective, agile projects often have a rough objective and
evolve throughout the project (Serrador and Pinto, 2015; Marzi et al., 2021). As a result, controlling
mechanisms by portfolio management might not fit the needs of agile projects. Tensions might arise
between teams of agile projects and traditional project portfolios because the value contribution of agile
projects may be difficult to see at the portfolio level (Sweetman and Conboy, 2018; Hennel and
Rosenkranz, 2021). On the other hand, a controlled environment in the project portfolio can also create
the necessary framework for agile teams to make decisions quickly (Petit, 2012; Hobbs and Petit, 2017;
Kock and Gemiinden, 2020). Thus, it remains unclear how agile projects behave in an elsewhere
traditionally managed environment like the project portfolio. Further, quantitative evidence of agile

practices under consideration of their context is scarce (Dyba and Dingsoyr, 2008; Bicklander, 2019).

To conclude the literature gap on agile values in projects and project portfolios, I pose the first research

question:

Research Question 1: How can managers of projects and portfolios manage tensions that arise from

implementing agile values to achieve project and portfolio success?

In addition to agile values, sustainability could create paradoxical tensions between the sustainable and
existing competitive strategies, which at first glance appears to be a disadvantage for decision-makers
(Hahn et al., 2014; Hengst et al., 2020). A sustainable orientation describes the organizational efforts to
establish awareness among employees and to make organizational operations more sustainable (Du et
al., 2016). Sustainability orientation's impact on innovation performance, such as new product
development, has proven positive, adding a competitive incentive for firms (Claudy et al., 2016; Du et

al., 2016; Cheng, 2018; Jagani and Hong, 2022).

Innovation portfolios provide a relevant context to observe the effects of a sustainability orientation due
to their role in implementing strategies. The portfolio level could reveal potential tensions between
strategies and the impact of sustainability orientation on the ability to innovate. On the portfolio level,
decision-makers select projects based on the given requirements, where, for example, sustainability
could add complexity (Kester et al., 2011). Other strategic orientations have been shown to affect the
innovation performance of the portfolio (Salomo et al., 2008; Talke et al., 2011; Kock and Gemiinden,
2020; Kaufmann et al., 2021). Yet, no research investigated the influence of sustainability orientation
on innovativeness in innovation portfolios compared to other strategic orientations (Brook and
Pagnanelli, 2014). An ongoing debate is whether sustainability orientation supports incremental or
radical products and processes. On the one hand, incremental product improvements may be possible,

such as replacing parts of current products to make them more resource-efficient (Bos-Brouwers, 2009).
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On the other hand, the new orientation allows portfolios to tap into radical new technologies or markets

(Claudy et al., 2016; Du et al., 2016; Klein et al., 2021).

When making decisions, individuals may need to weigh the cost-effectiveness of product components
against their sustainability, which can be very expensive. Further challenges of sustainability are
balancing long-term future-oriented perspectives with short-term adaptability (Slawinski and Bansal,
2015). Paradoxical tensions are not necessarily detrimental but put companies in situations that require
creativity. According to paradox theory, when properly managed, paradoxes can be beneficial and lead
to innovation (Smith and Lewis, 2011). Former research found qualitative evidence of what type of
tensions arise when introducing sustainability strategies and how to manage them, but stayed unsure
about the outcome of those tensions (Smith and Lewis, 2011; Hahn et al., 2015; Hengst et al., 2020).
Although case studies have predominantly served to identify contextual factors, exploring boundary
conditions for paradoxical situations and responses remains an imperative task (Andriopoulos and
Lewis, 2009; Carmine and De Marchi, 2022). Thus, there is still a call to investigate boundary
conditions in sustainability research of paradoxical situations (Hahn et al., 2017). Therefore, it remains
unclear under what conditions paradoxical tensions between sustainability and competitiveness

strategies lead to preferred outcomes.

The goal of project portfolios is to align their projects strategically. Subsequently, portfolios focus on
strategy execution (Meskendahl, 2010; Martinsuo and Killen, 2014; Clegg et al., 2018). Implementing
a new sustainability strategy makes its effects especially evident at the project level, where project
endeavors must actively integrate and enact sustainability requirements. Research on sustainability in
portfolio management focused on the sustainability assessment of projects and the correct selection of
projects according to the sustainability strategy (Aghajani et al., 2023). Projects conducted at a
geographical local level are referred to as living labs (Voytenko et al., 2016; Coffay et al., 2022).
Research demonstrated that living labs could lead to innovative solutions (Nevens et al., 2013;
Compagnucci et al., 2021). However, the geographical effects of living labs are still insufficiently
explored. Agglomeration research suggests that the concentration of activities in a specific geographic
area could lead to higher financial or innovation performance (Carlino and Kerr, 2015). It is important
to note that firms may benefit differently from these effects at the urban level (Mathias et al., 2020) and
that these effects could also appear in a living lab setting (Nevens et al., 2013; McCrory et al., 2020).
Establishing a living lab by different actors during the project proposal phase has not been researched
yet despite the potential risks and uncertainties involved (Fuglsang and Hansen, 2022). Longitudinal
research on the emergence of living labs is lacking, especially regarding possible agglomeration effects

that may occur during the project planning phase (Hossain et al., 2019).

Concluding the above-mentioned potential challenges and opportunities of sustainability orientation for

projects and project portfolios, I pose my second research question:
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Research Question 2: How can managers projects and portfolios manage tensions that arise from
implementing sustainability values to achieve project and portfolio innovativeness and, eventually,

success?

1.3 Conceptual Background

1.3.1 Paradox Theory

Tensions are, by definition, often paradoxical and, therefore, persistent and not solvable (Smith and
Lewis, 2011; Miron-Spektor et al., 2018; Lewis and Smith, 2022). Scholars describe paradoxical
tensions as contradictory that "seem logical in isolation but absurd and irrational when appearing
simultaneously" (Lewis, 2000, p. 760). Organizational-level paradoxes can arise due to the increasing
number of stakeholders and their diverse requirements, resulting in conflicting goals and strategies
(Smith and Lewis, 2011). The surge in research is because, if appropriately managed, these paradoxes
provide companies with a competitive advantage (Miron-Spektor et al., 2011). In innovation
management, the tensions between exploration and exploitation facilitate the development of novel
ideas (March, 1991; Tushman and O'Reilly, 1996; Andriopoulos et al., 2017). Managing strategies
range between focusing on an extreme pole at the cost of the other opposing pole and entities
(individuals, sub-groups, organizations) working themselves through the tensions (Putnam et al., 2016).
Research stated that cognitive frames can act as triggers to manage tensions and generate innovative

ideas (Miron-Spektor et al., 2011; Smith and Lewis, 2011).

Tensions can impact decision-making, putting decision-makers under pressure to integrate multiple
conflicting demands simultaneously. Employees and stakeholders should expect clear strategic
guidance. Previous research has found that different decision-makers respond to paradoxical tensions
with varying leadership practices. However, embracing the complex environment is often the best
approach (Smith, 2014). This is similar to sustainability research, where managers "accept tensions and
accommodate conflicting yet interrelated economic, environmental, and social concerns, rather than

eliminate them" (Hahn et al., 2014, p. 466).

Paradox theory is frequently employed in sustainability research. Companies face a dilemma between
achieving financial goals and fulfilling social responsibilities (Hahn et al., 2017). Additionally, tensions
may arise when companies attempt to implement ecologically sustainable strategies while maintaining
a competitive strategy (Hengst et al., 2020). Managing strategies hold for sustainable tensions as
research suggests that balancing/working through these tensions results in better outcomes than

focusing on pole only (Hahn et al., 2015; Bansal and Song, 2017; Hahn and Pinkse, 2022).
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1.3.2 Project Portfolio Management

Project portfolio management oversees consolidating an organization's projects within a portfolio. The
goal of project portfolio management is to support managers in selecting the appropriate projects that
contribute to the company's strategy while considering its scarce resources (Martinsuo, 2013; Martinsuo
and Killen, 2014; Kock and Gemiinden, 2020). Project portfolio management is an ongoing process
composed of two repeating phases: the portfolio structuring and the portfolio steering phase (Beringer
et al., 2013). During the portfolio structuring phase, the portfolio board selects projects based on various
indicators, some of which are quantitative and some qualitative. These indicators may sometimes
conflict (Dixit and Pindyck, 1994). During the steering phase, portfolio management monitors the
projects and adjusts resources if necessary (Miiller et al., 2008; Kock et al., 2020). Here, projects can
also be terminated. Project portfolios and their projects do not exist as independent units but operate
within an environment that influences decision-making, shifting, for example, decision-makers'
attention (Kaufmann et al., 2021). Therefore, contingencies impact these decisions (Donaldson, 2001).
Contingency factors can be internal, such as the practiced culture, or external, such as environmental
turbulence (Canonico and Soderlund, 2010). Projects operate in the portfolio context, which is why

portfolio management processes influence projects.

Scholars assess portfolio success through various dimensions, whose composition can differ among
studies (Jonas et al., 2013). The following five dimensions are predominant: future preparedness,
average product/ project success, strategic implementation success, portfolio synergies, and portfolio
balance (Cooper et al., 2001; Kester et al., 2014; Kock et al., 2015; Kaufmann et al., 2021). Future
preparedness describes the extent to which companies invest in projects and products that guarantee
their long-term survival (Shenhar et al., 2001; Kaufmann et al., 2021). Decision-makers achieve this by
choosing innovative projects that can potentially gain a competitive advantage in the future (Kock et
al., 2015). The average product/ project success measures how the individual products or projects
achieve their planned market and profitability goals. Strategic implementation success reflects aligning
the portfolio’s projects with the company’s strategy (McNally et al., 2013). It allows portfolio
management to ensure that resources are allocated to projects contributing to strategic objectives
(Dietrich and Lehtonen, 2005). Portfolio synergies originate from leveraging project synergies,
minimizing redundant work (Meskendahl, 2010). A portfolio is balanced if it holds similar amounts of
projects that strive for new and existing competencies or technologies (Cooper et al., 2001). Managers
tend to invest more in existing knowledge areas, even though a good balance is vital to be successful

(Uotila et al., 2009).

To measure single project success, scholars traditionally relied on the iron triangle (in time, budget, and
scope), focusing on project management success measures. An external economic view on project

success comprises achieved market and profitability goals, particularly financial ones (Gemiinden et
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al., 2005; Kock et al., 2011; Zwikael and Meredith, 2021; Kaufmann and Kock, 2022). Recent reviews
revealed that the success measurement has evolved in recent years, including other dimensions, such as
customer satisfaction, impact on customers/ project teams, and green success, emphasizing that project

success depends on the type of projects and industry (Ika and Pinto, 2022).

Scholars have identified two factors that significantly contribute to portfolio success: innovativeness
and agility. Portfolio innovativeness refers to the market and technological novelty of a portfolio's
projects (Schultz et al., 2013). Thus, radical innovation is associated with greater innovativeness
(Abetti, 2002). Portfolio innovativeness is related to higher performance measurements such as new
product development success (Schultz et al., 2013), portfolio success (Kaufmann et al., 2021), or overall
firm performance (Salomo et al., 2008; Talke et al., 2011). By selecting innovative projects that offer
new market value, companies can provide customers with unique benefits from their products, helping
them become first movers and gain a monopoly position (Zhou et al., 2005). Technological
innovativeness leads to superior performance as it involves the accumulation of tacit knowledge, which
increases protection and makes it more difficult for competitors to imitate. Additionally, there are
marketing effects on customers who see the company as a pioneer, similar to market newness (Kock et

al., 2011).

Portfolio agility refers to the capacity of project portfolio management to quickly adapt to changing
circumstances, particularly by reallocating resources to more promising projects (Kester et al., 2011;
Kester et al., 2014). Conceptualizations on agility are distinct. They perceive agility as a capability
(Tallon et al., 2019). The capacity for continuous self-improvement can provide companies with a
competitive advantage (Teece, 2007). Likewise, companies must be able to discontinue projects if they
can no longer generate added value (Unger et al., 2012). Therefore, former research found that portfolio
agility positively affects a portfolio's decision-making quality (Kock and Gemiinden, 2016). Good
decision-making quality among decision-makers benefits the process of starting new projects and

discontinuing old ones (Queiroz et al., 2018).

1.4 Overview of Dissertation

To answer the research questions, I rely on five studies investigating different challenges on the
portfolio and project levels and their effects on respective outcomes. Therefore, I structure the
dissertation into two parts, each relating to one thematic field of tensions that could affect project and
portfolio success. The first part consists of studies A and B, which examine the challenges and
opportunities of agility on the project and portfolio levels. Study A examines the impact of agile
practices on project-level teamwork quality and success while considering potential conflicts with

traditional portfolio management. Meanwhile, study B explores the relationship between dynamic
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capabilities and portfolio success through portfolio agility, recognizing that firms may face challenges
balancing agility with efficient resource utilization. The second part of this dissertation discusses the
effects of a sustainable focus and potential tensions that may arise at the project and portfolio levels.
Three studies contribute to the focus topic. At the project level, study C examines the impact of
agglomeration effects on urban actors in living labs and their ability to innovate. Given the lack of
research on sustainability orientation in portfolio management, I am conducting two portfolio-level
studies. Study D examines the impact of sustainability orientation on portfolio innovativeness and
success. Study E complements study D by examining the effects of the emerging tensions between
sustainability and competitive strategies on the innovativeness of portfolios and the contextual factors
that influence this relationship. In Table 1, I summarize the five studies, including title, research
question, type of tension, and research method. In the subsequent section, I elaborate on the five studies

in more detail.
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Table 1. Dissertation's studies overview.

Data Source

Study Title Research question Tensions Method

A Agile Projects in Non-Agile What is the relevance of agile practices Agile projects vs Generalized least 1* multi-
Portfolios: How Project for TWQ and, eventually, project success?  traditional project squares regression informant
Portfolio Contingencies How do PPM contingencies of the portfolio management with 378 projects survey-based
Constrain Agile Projects’ portfolio structuring (business case nested in 100 study
Teamwork Quality existence, strategic clarity) and steering portfolios

phase (operational and strategic control)
interact with agile practices to predict
teamwork quality?

B The Interplay between How does the interplay of dynamic Being agile while at the Structural equation 1* multi-
Dynamic Capabilities’ capabilities” dimensions of sensing, same time keeping the modeling and informant
Dimensions and Their seizing, and reconfiguring relate to portfolio strategically hierarchical survey-based
Relationship to Project project portfolio agility and, eventually, aligned and utilizing the regression with 135 study
Portfolio Agility and Success success? resources efficiently portfolios

C The Relevance of Urban Which underlying agglomeration Local trade-offs Two-year 34 interviews
Agglomeration Micro- mechanisms lead to trade-offs between ethnographic field and additional
Foundations for the Emergence different living lab actors, and how do study case data
of Innovation in Living Labs: they develop over time?

A Qualitative Field Study

D The influence of sustainability =~ How does a sustainability orientation Paradoxical sustainability ~ Structural equation 2" multi-
orientation in innovation relate to an innovation portfolio's tensions modeling of 115 informant
portfolios innovativeness and, eventually, success? innovation portfolios  survey-based

study

E Do sustainability tensions How do contextual factors moderate the Paradoxical sustainability =~ Hierarchical 3" multi-
harm or benefit innovation influence of sustainable strategic tensions  tensions regression of 106 informant

portfolios? A paradoxical
perspective

on portfolio innovativeness?

innovation portfolios

survey-based
study
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Research Study A investigates how agile practices support a project team's teamwork quality and
project success under consideration of traditionally managed portfolios. Agile practices accelerate
product development through autonomously working project teams (Highsmith, 2009; Hoda et al.,
2012). They are characterized by their iterative planning and execution cycles, continuous customer or
user feedback, and regular presentation of interim results, preparing project teams to react to dynamic
environments better (Bianchi et al., 2020). Former research traces positive performance outcomes of
agile teams back to, besides its accelerating effect, better team collaboration (Lindsjern et al., 2016;
Baham and Hirschheim, 2022). However, quantitative research on project collaboration outcomes of
agile practices is scarce, often solely observing agile teams without comparing them to traditionally
managed project teams (Lindsjern et al., 2016). Considering the context, agile projects still operate in
environments based on conventional management methods (i.e., traditionally managed portfolios)
(Sweetman and Conboy, 2018). Here, problems could arise due to distinct requirements from those
traditionally managed contingencies that differ from an agile environment (Stettina and Horz, 2015;
Kaufmann et al., 2020). Thus, it remains unclear whether agile practices positively relate to teamwork
quality and success (i) and if project portfolio management contingencies influence this relationship
(ii).

We hypothesize that the positive relationship between agile practices and project success is mediated
by teamwork quality. Further, project portfolio management comprises two phases: structuring and
steering (Kock and Gemiinden, 2020). In portfolio structuring, decision-makers prioritize and select the
portfolio's projects. Here, a business case and strategic clarity support transparency during the process.
The former refers to the systematic use of business cases for project selection, mandating projects to
justify their business case (Kopmann et al., 2015). The latter refers to the widespread understanding of
the strategy within the organization (Kock and Gemiinden, 2016). Portfolio steering involves
continuous monitoring and coordination of ongoing projects throughout their life cycle. Two
fundamental components of portfolio steering are operational and strategic controls. Operational control
demands routine assessment of each project's objectives (Cooper et al., 1999) and strategic control
necessitates the ongoing evaluation of the established strategy (Kopmann et al., 2017). Through the lens
of contingency theory, projects are situated in and influenced by their context, which is the project
portfolio (Hanisch and Wald, 2012). Here, project portfolio management guides those projects, so we
propose that portfolio contingencies representing portfolio structuring and steering positively moderate

the relationship between agile practices and teamwork quality.

We test our hypotheses through generalized least square regression using a multi-informant sample of
378 projects nested in 100 project portfolios. We find that agile practices positively relate to teamwork
quality and that teamwork quality partially mediates the relationship between agile practices and project
success, confirming prior findings on positive outcomes of agile practices (Moe et al., 2010; Hoda et

al., 2012; Serrador and Pinto, 2015; Hoda and Murugesan, 2016; Lindsjern et al., 2016). Through agile
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practices, project teams are encouraged to communicate more and put more effort into their work due
to regular meetings and shared work ethic, supporting simple task alignment. Surprisingly, portfolio
contingencies (i.e., business case existence, strategic clarity, and operational control) negatively
moderate and, therefore, weaken the relationship between agile practices and teamwork quality. Hence,
traditional approaches might limit agile project teams' autonomy and creativity (Kopmann et al., 2015;
Hennel and Rosenkranz, 2021). If project portfolio management does not adapt control mechanisms to
agile practices, agile project teams will have difficulties prioritizing between customer requirements
and a company's strategy, for example. Overall, the study demonstrates that agile practices are suitable
for agile teams to support teamwork quality and project success. Additionally, it emphasizes the
importance of organizational commitment to agile practices and the need to scale these practices beyond
the project level. Companies must recognize the differences in requirements between agile and
traditional projects, adapt established routines when appropriate, and implement agile practices

selectively.

Research Study B explores the importance of dynamic capabilities' dimensions for project portfolio
agility and its success. In an increasingly fast-paced world where change is harder to foresee, project
portfolios must adapt rapidly to survive in the competitive market (Kester et al., 2014; Kock and
Gemiinden, 2016). However, it is still unclear how portfolios can attain this agility and maintain
resource efficiency without simply offsetting this adaptability with more resources (Hoffmann et al.,
2020; Muruganandan et al., 2022). One concept to cope successfully with dynamic environments is
dynamic capabilities (Schilke, 2014). "A dynamic capability is the capacity of an organization to
purposefully create, extend, or modify its resource base" (Helfat et al., 2009, p. 1). A prominent
conceptualization of dynamic capabilities is the three dimensions of sensing, seizing, and reconfiguring
by Teece (2007). Sensing refers to identifying changes and opportunities in the environment, seizing
involves exploiting these opportunities, and reconfiguring means adapting organizational resources
when necessary. In former research, the conceptualization of dynamic capabilities is two-fold, either as
an overall second-order construct (Tanriverdi and Venkatraman, 2005) or as three first-order
dimensions (Schilke, 2014). Both conceptualizations are valid, emphasizing the importance of
understanding how these perspectives can coexist. However, the two conceptualizations are constrained
in their ability to explain outcome variations resulting from interconnections in sensing, seizing, and

reconfiguring processes.

In the existing literature, applying a dynamic capability framework to project portfolio management
(PPM) has identified PPM itself as a dynamic capability. However, using a second-order dynamic
capability for PPM has been criticized for providing only surface-level insights. Current research on the
multi-dimensional aspects of dynamic capabilities in PPM has been predominantly qualitative and
conceptual, with limited quantitative studies that did not directly operationalize dynamic capabilities.

There is a recognized need for further investigation into the mediating mechanisms between dynamic
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capabilities and performance outcomes. Consequently, we propose a quantitative study addressing the
multi-dimensional nature of dynamic capabilities to understand better how they contribute to portfolio
agility and, ultimately, to the success of project portfolios, elucidating how firms achieve flexibility

while maintaining efficiency.

We propose that the complementarity of dynamic capabilities' sensing, seizing, and reconfiguring
positively relates to portfolio agility and, eventually, portfolio success. On the one hand, dynamic
capabilities enable companies to challenge their established capabilities regularly. Companies are
further able to seek and exploit upcoming opportunities under consideration of a company's scarce
resources (Killen and Hunt, 2010). Thus, dynamic capabilities contribute to portfolio agility, so we
hypothesize a mediation (Schilke et al., 2018). On the other hand, we argue that portfolio management
should execute dynamic capabilities simultaneously, proposing a complementarity of the three
dimensions by Teece (2007). Given that project portfolio management is a continuous process,
persistent evaluation of prevailing decision-making mechanisms becomes imperative, especially in
dynamic environments (Kaufmann et al., 2021). Thus, we further hypothesize a three-way interaction

of sensing, seizing, and reconfiguring.

Through a multi-informant study of 135 project portfolios, we test our hypotheses. We use two different
methods to test the hypotheses. With structural equation modeling, we found that dynamic capabilities
are positively related to portfolio agility, which is, in turn, positively related to portfolio success.
Further, portfolio agility mediates between dynamic capabilities and portfolio success. Hence, dynamic
capabilities enable project portfolios to change their resource base quickly (Schilke et al., 2018). We
show that dynamic capabilities well reflect the portfolio management process and constitute a relevant
antecedent for portfolio agility (Killen and Hunt, 2010; Petit, 2012). However, we use hierarchical
regression to test the interaction effect between the three dimensions and find they are not entirely

complementary.

In conclusion, with our study, we could show the relevance of each dynamic capability dimension for
project portfolio management and its contribution to exploiting internal and external potential. Further,
we clarified the significance of portfolio agility in contributing to its overall success. Practitioners
should periodically reassess their existing project portfolio management (PPM) capabilities to consider
how new PPM practices, such as scaled agile portfolio management, can add value to the project

portfolio and thereby foster the cultivation of dynamic capabilities.

Research Study C investigates the unequal distribution and variable benefits of agglomeration effects
in urban living labs, emphasizing that such effects rely on specific partners, micro-foundations, and
project timelines. Living labs are initiatives driven by municipalities or public authorities and serve as
platforms for real-life experimentation of innovative ideas designed to be customer-focused, with

citizens as the primary customers (Gascd, 2017; Kronsell and Mukhtar-Landgren, 2018; Compagnucci
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et al., 2021). Living labs are used in urban areas to develop sustainable solutions as cities often witness
unsustainable behavior (Voytenko et al., 2016; Kroh, 2021; Coffay et al., 2022). While research on
living labs focuses on established projects, it may overlook the need to address pre-project barriers and
risks (Fuglsang and Hansen, 2022). Although confined spaces are characteristic of living labs, little
research has been conducted on the effects of geographical clustering on living labs (Nevens et al.,
2013; McCrory et al., 2020). Agglomeration theory offers insights into why certain urban actors benefit
more from the geographical location regarding financial and innovative gains than others (Capozza et
al., 2018). Scholars have identified three micro-foundations that describe how agglomeration effects
emerge: sharing resources, gains, and risks; matching resources; and learning through generation,
diffusion, and accumulation (Duranton and Puga, 2004). Living labs often occur in geographical
clusters, and the three dimensions serve as an explanatory approach to the different opportunities and
barriers individual actors face. Consequently, we investigate which underlying agglomeration

mechanisms lead to trade-offs between other living lab actors and if they change over time.

We answer our research question by conducting a qualitative case study with triangulated data from
2020 to 2022. Our case represented a living lab with multiple parties from universities, industry, and
municipalities in one city. We collected interview data from 34 informants who engaged in project
work. They either worked at universities or in the industry. Further, we could do field observations
(e.g., participation in project meetings) and access documentary data (e.g., project proposals, project
reports, etc.). We analyzed the interviews by assigning primary and secondary codes, which captured

various project participants' actions and agglomeration micro-foundations.

We observed varying behaviors within the micro-foundations of both the university and industry sides
and during the project proposal and familiarization phases. The micro-foundations of sharing within the
living lab were evident. Yet, the benefits were not immediately apparent on both sides, with the
university side realizing gains from specialization after the project proposal phase. Challenges on the
industry side, such as limited capacities and personnel cost subsidies, hindered the exploitation of
potential savings. However, the project facilitated innovative approaches to optimize employee working

time.

Regarding matching on the university side, the living lab enhanced job matching quality and chances.
The academic side retained employees for the long term, facilitated by financial support. On the industry
side, the living lab attracted companies aligning with the energy transition goals. However,
subcontracting limitations after the project's start hindered optimal resource matching. Task matching
across project partners focused on refining tasks during the proposal phase, with technological solutions
requiring cross-system collaboration. The familiarization phase showcased expanded matches and
successful cross-sectoral dialogue, emphasizing the living lab's role in bringing diverse disciplines

together.
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There was a chronological progression in the learning dimension, with initial knowledge generation
occurring among project partners in the project proposal phase, followed by diffusion in the second
phase after project partners had established contractual obligations. Knowledge diffusion in the
controlled industry became more feasible after the project's start, with specialized personnel
contributing to regular subproject meetings. Cross-project knowledge exchange increased after the
project started through regular meetings and cross-cutting sessions, fostering collaboration and
examining facts within a larger system. The accumulation of knowledge allowed partners to draw on

prior experiences, implementing successful practices in the current living lab.

Our study enriches the living labs literature by addressing pre-project phase challenges, emphasizing
the support role of municipalities. Furthermore, we heighten awareness of varying industry and
university perspectives, highlighting their distinct starting points in living lab initiatives. Lastly, we
qualitatively explored micro-foundations of urban agglomeration effects to understand the network
structure and interplay among actors comprehensively. Based on our results, we can give

recommendations to policymakers, living lab organizers, and industry partners.

Research Study D delves into the interplay between sustainability orientation and decision-making
processes within innovation portfolios because a sustainability orientation might operate as an
additional boundary condition, wielding a profound impact on decisions in innovation portfolios.
Strategic orientations exert a significant influence on the decisions regarding the initiation of new
projects (Spanjol et al., 2012). Thus, they influence innovation outcomes and can support decisions
toward more innovative projects and performance (Talke et al., 2011; Schweiger et al., 2019).
Sustainability has emerged as an essential facet of a company's strategies because organizations saw a
potential competitive advantage, and governmental regulations mandated the integration of specific
sustainability aspects (Dixon-Fowler et al., 2012). Consequently, scholars were interested in
sustainability orientation and its positive effects on innovations (Klein et al., 2021), new product
development (Claudy et al., 2016; Du et al., 2016; Zhao et al., 2021), sustainable NPD (Jagani and
Hong, 2022), and green innovation (Cheng, 2018) on the organizational level. Diverging from other
strategic orientations, sustainability orientation aspires not only to financial gains but also to encompass
non-financial objectives, thereby adding complexity to product development (Gatignon and Xuereb,
1997; Hengst et al., 2020). Further, an ongoing discussion on incorporating sustainability engenders
incremental or radical innovation in an organization's products and processes (Bos-Brouwers, 2009;
Hoogendoorn et al., 2020). This discourse underscores the potential insights from innovation portfolios,
which implement a company's innovation strategy and, therefore, are highly dependent on strategic
orientations (Salomo et al., 2008; Talke et al., 2011; Kaufmann et al., 2021). In innovation portfolio
literature, research on sustainability is scarce, and the effects of sustainability orientation have not yet
been investigated (Aghajani et al., 2023). Thus, we want to explore how a sustainability orientation

relates to an innovation portfolio's innovativeness and, eventually, success.
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We propose a positive mediation of portfolio innovativeness between sustainability orientation and
portfolio success. The rationale hinges on the impact of sustainability orientation in generating market
opportunities and demands, compelling decision-makers to enhance their market knowledge and invest
in emerging technologies. Consequently, this facilitates innovation portfolios to delve into novel
markets and technologies, enhancing portfolio innovativeness. Ultimately, we posit that sustainability
is positively related to portfolio success through innovativeness, as it positions organizations as first
movers, allowing them to capture market share, fostering a long-term perspective on the portfolio
landscape, and cultivating balance by selecting riskier projects. Our method is based on a diverse
industry sample of 115 innovation portfolios. We conceptualize sustainability orientation as a three-
dimensional construct consisting of cultural, strategic, and structural aspects. Other studies used two
dimensions for the conceptualization, drawing upon the significance of a company's commitment to
sustainability and the tangible initiatives it has embraced (Claudy et al., 2016; Du et al., 2016; Cheng,
2018; Klein et al., 2021). In contrast to other studies, we split the company's commitment, encompassing
both the overarching strategic outlook (top-down) and the cultural importance (bottom-up) associated
with sustainability orientation (Adams et al., 2016). Through structural equation modeling, we find that
sustainability orientation is positively associated with portfolio innovativeness and portfolio success
but only partially mediated by portfolio innovativeness. Thus, we also found a direct relationship
between sustainability orientation and portfolio success. Due to operational efficiencies, a sustainability
orientation might also directly influence the average project success of a portfolio. Further,
sustainability orientation might also directly affect the future preparedness of an innovation portfolio
because of sustainability regulations (e.g., EU reporting requirements) forcing the portfolio to respond
proactively (Lindberg et al., 2019). Lastly, partial mediation exists due to the contingency of
sustainability orientation on additional factors within the innovation portfolio and its environment (e.g.,

strategic agility, pressure from stakeholders, or the industry).

With our study, we contribute to research on sustainability orientation in innovation management by
demonstrating its advantages for new product development. We showed the relevance of another
strategic orientation for innovation portfolios. Practitioners should be aware that introducing an
additional strategy, in conjunction with the innovation strategy, may engender potential challenges,
given the prospect of competing requirements. Hence, a comprehensive commitment to sustainable

orientation is essential for navigating such intricacies.

Research Study E posits that tensions between financial and sustainability strategies can positively
influence the innovativeness of an innovation portfolio when they occur in a specific organizational
context (i.e., high entrepreneurial orientation and innovation climate). Companies may introduce
sustainability strategies that stay in conflict with their competitive strategy (Hengst et al., 2020).
Traditionally, sustainability scholars have viewed resulting tensions between strategies as a

disadvantage for organizations (Hahn et al., 2014). However, paradox theory suggests that if managed
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correctly, opposing tensions can also positively affect organizations (Miron-Spektor et al., 2011; Smith
and Lewis, 2011). For instance, innovation researchers illustrated the beneficial impact of opposing
activities, such as exploration and exploitation, on innovation outcomes (March, 1991; Tushman and
O'Reilly, 1996). Research calls for a better understanding of contextual factors and boundary conditions
in managing tensions in sustainability (Hahn et al., 2017). While there is existing quantitative research
on contingency factors at the team level (Miron-Spektor et al., 2011), sustainability studies tend to rely
predominantly on case studies for contextual factors, which presents a significant challenge

(Andriopoulos and Lewis, 2009; Carmine and De Marchi, 2022).

An appropriate context for studying decision-making under different strategies is innovation portfolio
management, as decision-makers may perceive tensions at this level. Previous research emphasizes the
importance of dynamic decision-making when strategic paradoxes arise (Smith, 2014). Thus, while
living under high uncertainty, innovation portfolios provide the perfect basis for dealing with tensions
and providing the proper framework. As such, we want to examine what contextual factors might

influence the relationship between tension and innovativeness.

We propose that two factors reflecting an organization's strategic and cultural dimensions influence the
relationship between tensions and innovativeness (i.e., entrepreneurial orientation and innovation
climate). An entrepreneurial orientation prioritizes innovative options and incorporates sustainability
(Jansson et al., 2017). Firms with a high entrepreneurial orientation take risks, which facilitates the
introduction of new products and technologies. They actively search for innovative solutions to
sustainability issues and identify opportunities and necessary changes early (Klein et al., 2021). This
proactive orientation helps manage sustainability tensions within the innovation portfolio by making

them noticeable and allowing for adaptable responses.

Further, a strong innovation culture supports constructive and open debates, potentially dissolving
hierarchical levels between the various stakeholders, which is essential when tensions arise (Hahn et
al., 2015; Knight and Paroutis, 2016). Despite potential constraints arising from sustainability tensions
(Hengst et al., 2020), an innovation climate encourages teams to overcome barriers creatively, leading
to innovative outcomes through supportive and risk-taking behavior (Weiss et al., 2011). We rely on a
cross-industry sample of 106 innovation portfolios to test our hypotheses. Through OLS regressions,
we demonstrate no significant direct relationship between sustainability orientation and innovativeness.
However, the introduction of the two moderators shows two positive moderations with entrepreneurial
orientation and innovation climate, meaning that tensions have a positive relationship with
innovativeness at higher levels of entrepreneurial orientation and innovation climate. Our contributions
to literature are three-fold. We highlight the importance of effectively managing sustainability tensions

for the organization's benefit.
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Furthermore, we add to the paradox theory literature by identifying two contextual factors that can
manage paradoxical tensions. These contextual factors further confirm earlier findings from the
innovation portfolio management literature. Lastly, we call on top managers to support an innovation
climate by establishing communities for knowledge exchange and not forgetting that tensions could

harm a portfolio's innovativeness if not managed correctly.
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Chapter 2 Research Study A:
Agile Projects in Non-Agile Portfolios:
How Project Portfolio Contingencies
Constrain Agile Projects’ Teamwork
Quality

Abstract:

Agile practices present one approach for firms to adapt to an increasingly dynamic and competitive
environment. Although prior studies have investigated performance outcomes of agile projects, agile
practices’ consequences on a project team’s collaborative processes have not yet been thoroughly
analyzed. It also remains unclear whether practices on a higher organizational level, such as project
portfolio management, support or constrain agile practices’ benefits, especially if a firm simultaneously
conducts traditionally managed and agile projects. Therefore, this study investigates the role of agile
practices for a project’s teamwork quality (TWQ) and project success and examines the influence of
organizational contingencies. Specifically, we conceptually and empirically analyze the moderating
impact of project portfolio management (PPM) practices on the relationship between agile practices,
teamwork quality, and project success. A multi-informant analysis of 378 projects nested in 100
portfolios shows that agile practices positively relate to project success through TWQ. We find that
traditional PPM practices such as business case existence, strategic clarity, and operational control
constrain this relationship. Our study contributes to the literature on project teams and portfolio
management by providing empirical insights on the interaction between project and portfolio
management practices.

Classification in terms of this dissertation:

e Tensions: Agile projects vs traditional project portfolio management
e Sample: Multi-informant project portfolio management survey (n=378 projects nested in
N=100 portfolios)

e Method: Generalized least squares regression

Publication:

Bechtel, Jadena; Kaufmann, Carsten; Kock, Alexander (2022): Agile Projects in Nonagile Portfolios:
How Project Portfolio Contingencies Constrain Agile Projects’ Teamwork Quality. In: /EEE
Transactions on Engineering Management. DOIL: 10.1109/Tem.2021.3130068.

© 2022 IEEE. Reprinted, with permission, from Bechtel, Jadena; Kaufmann, Carsten; Kock, Alexander,
Agile Projects in Nonagile Portfolios: How Project Portfolio Contingencies Constrain Agile Projects’
Teamwork Quality, IEEE Transactions on Engineering Management, December 2022

An earlier version was presented at the European Academy of Management Conference 2021, online.



Study A: Agile Projects in Non-Agile Portfolios 20

2.1 Introduction

Agile practices recently received significant attention in the literature on project management (Dyba
and Dingsoyr, 2008; Stettina and Horz, 2015; Sweetman and Conboy, 2018), especially because they
allow firms to flexibly react to environmental changes and reduce overall time-to-market (Beck et al.,
2001; Highsmith, 2009). Agile practices are usually conducted by small, autonomous project teams
(Hoda and Murugesan, 2016) that work in iterative planning and execution cycles and regularly present
minimum viable products (Dyba and Dingsoyr, 2008). In general, agile practices stand out due to their
strong focus on customer value. Agile teams intensively communicate not only within their team but
especially with external stakeholders to identify customer needs and obtain regular feedback on

prototypes (Williams, 2012).

Previous studies suggest that agile practices positively relate to performance outcomes (Lee and Xia,
2010; Serrador and Pinto, 2015; Bianchi et al., 2020). Compared to traditional project management
practices, agile practices (e.g., Scrum) count on a team’s internal collaboration rather than the plan-
driven execution of tasks given by the project manager (Moe et al., 2008; Hoda and Murugesan, 2016).
In particular, agile practices promote teams’ internal collaboration processes, which could be a decisive
driver of agile projects’ success (Baham and Hirschheim, 2022). Yet, empirical evidence on agile
practices’ consequences for a project team’s collaboration processes is still limited (Dyba and Dingsoyr,
2008; Backlander, 2019). Previous research used qualitative approaches (e.g., case studies or grounded
theory methodology) and considered only one or a few agile software teams (Moe et al., 2010; Hoda et
al., 2012; Hoda and Murugesan, 2016). One exception is Lindsjern et al. (2016), who investigated
teamwork quality (TWQ) in agile software teams and showed that TWQ positively relates to team
performance, confirming findings in other teamwork studies (Pinto et al., 1993; Hoegl and Gemuenden,
2001; Hoegl et al., 2004). However, their sample did not allow them to compare agile and non-agile
teams. Therefore, it remains unclear whether, first, agile practices increase project performance through
elevated TWQ and, second, if agile practices are also beneficial for other project types besides software
development. Thus, we formulate our first research question: What is the relevance of agile practices

for teamwork quality and, eventually, project success?

A neglected perspective is that agile projects are not per se successful (Bianchi et al., 2020; Wiesche,
2021). As projects can be seen as temporary organizations, they depend on their external context
(Stettina and Horz, 2015; Sweetman and Conboy, 2018; Kaufmann et al., 2020). Besides external
contingency factors like uncertainty or the dynamic environment, also organizational factors can
influence the performance of a project (Canonico and Soderlund, 2010). Therefore, the interplay
between agile projects and project portfolio management (PPM), as the context in which a project
operates, is recently discussed by research, which confirms that implementing agile practices poses new

challenges to PPM (Stettina and Horz, 2015; Sweetman and Conboy, 2018; Kaufmann et al., 2020).
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Prior empirical literature, which refers to portfolios consisting of traditionally managed projects, agrees
on PPM success factors, for example, monitoring activities (Teller et al., 2014; Kopmann et al., 2015;
Kock and Gemiinden, 2020). When organizations introduce agile projects, project portfolios typically
still contain traditionally managed projects. However, agile projects strongly differ from traditionally
managed projects in terms of planning, goal-setting, execution, and collaboration. It remains unclear
how established portfolio-level factors influence individual agile projects and their activities. To the
best of our knowledge, no study analyzed PPM practices’ influence on agile projects’ processes or
success. This is a highly relevant gap in the literature because agile projects’ popularity is strongly
growing. Established PPM success factors could potentially support agile project teams as those factors
give agile teams orientation and help them to state their added value to the project portfolio (Petit, 2012;
Martinsuo, 2013; Hobbs and Petit, 2017; Kock and Gemiinden, 2020). We follow contingency theory
to better understand how portfolio factors affect projects. This is highly suitable since we investigate
organizational practices that might not be optimal for every context. We choose established success
factors along the PPM process to determine the projects’ organizational context. For the portfolio
structuring phase, in which decision makers prioritize and select projects, we focus on business case
existence and strategic clarity (Meskendahl, 2010). We focus on operational and strategic control for
the portfolio steering phase, in which projects are monitored (Nguyen et al., 2018; Kaufmann et al.,
2020). Therefore, our second research question is: How do PPM contingencies of the portfolio
structuring (business case existence, strategic clarity) and steering phase (operational and strategic

control) interact with agile practices to predict teamwork quality?

We test our hypotheses using a cross-industry, multi-informant, multi-level survey sample of 378
project teams nested in 100 project portfolios of medium- to large-sized firms. This study adds new
insights to agile project management literature by providing quantitative empirical findings on how
agile practices increase teamwork quality and thereby contribute to project performance (Hoda et al.,
2012; Serrador and Pinto, 2015; Lindsjern et al., 2016). Previous research investigated team processes
only qualitatively (Moe et al., 2010) or did not consider the impact of agile practices on TWQ (Lindsjern
et al., 2016). This study’s results suggest that the relationship between agile practices and the economic
performance of a project is mediated through teamwork quality and that this finding applies to not only
software but all project types. Second, we contribute to PPM literature by expanding contingency theory
(Martinsuo, 2013) and answering the call for research on agile practices’ interplay with their
organizational context, namely the project portfolio (Moe et al., 2010; Sweetman and Conboy, 2018).
We find a negative moderating influence of business case existence, operational control, and strategic
clarity on the relationship between agile practices and teamwork. When introducing agile projects into
conventional project portfolios, portfolio managers must be aware that factors relevant for portfolio
success in traditional portfolios might lead to conflicts in agile project teams since they restrict their

required flexibility. For practitioners, the study encourages the use of agile practices; however, the
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results simultaneously highlight the constraining influence of established organizational characteristics
and the need to adapt portfolio processes when introducing agile projects (Stettina and Horz, 2015;

Sweetman and Conboy, 2018).

2.2 Conceptual Background

2.2.1 Teamwork in Projects

“A team is a collection of individuals who are interdependent in their tasks, who share responsibility
for outcomes, who see themselves and who are seen by others as an intact social entity embedded in
one or more larger social systems (for example, business unit or the corporation), and who manage their
relationships across organizational boundaries” (Cohen and Bailey, 1997, p. 241). Project teams are
temporary entities embedded in project portfolios, which only remain together until they fulfilled their
purpose (Pinto et al., 1993). They operate beyond a department’s routine work and tackle new tasks

contributing to an organization’s strategy (Jonas et al., 2013).

Achieving project success requires members of a project team to get along with each other well. To
define a common understanding of good team collaboration, Hoegl and Gemuenden (2001)
conceptualize teamwork quality along six dimensions: communication, coordination, balance of
member contributions, mutual support, effort, and cohesion. Overall, the TWQ construct is an
established predictor of team performance (Easley et al., 2003; Hoegl and Proserpio, 2004; Hoegl et al.,
2004). Communication describes the exchange of information among team members and is
characterized by openness and frequency. It is one of the most important factors for team and project
performance (Katz, 1982). Coordination means that team members agree on individuals’ work packages
and subtasks and delegate them accordingly. Coordination routines include, for example, plans or
simply scheduled meetings. Balance of member contributions refers to the respectful treatment of team
members’ knowledge. If team members can present their full potential to the team, contributions are
balanced, considering team members’ strengths and weaknesses. Hoegl and Gemuenden (2001) define
mutual support as another important aspect of TWQ in interdependent tasks. Effort is the intensity or
persistence individuals are willing to put into their tasks or activities. When their effort is high, team
members are committed and have agreed to put their best into the common tasks. Last, team cohesion
is a prerequisite for good TWQ (Beal et al., 2003). Team members with strong cohesion are proud to
be part of the team. Thus, a team spirit might arise, leading to a stronger bond and greater productivity

(Beal et al., 2003).

Prior research demonstrates that collaboration or dimensions of teamwork quality mediate several
antecedents of project performance. Many antecedents of TWQ are behavioral and include, for example,

a team’s prosocial behavior (Hu and Liden, 2015), motivational attitude towards the team (Mathieu et
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al., 2008), trust (De Jong and Elfring, 2010), or different leadership styles (Eva et al., 2019). For
processual antecedents, Chen (2007) demonstrated that a working IT infrastructure and a decentralized
organization structure lead to a higher interaction among team members and, lastly, to better NPD
performance. Another study by Pinto et al. (1993) identified several factors that positively relate to team
cooperation, the strongest being shared superordinate goals, team members’ colocation, and common

agreement on project team rules and procedures.
2.2.2 Agile Project Management and Agile Project Teams

Turbulent environments and competitive pressure require fast innovation processes for new products
and services and the ability to adapt more quickly to new challenges. Nagel et al. (1995) describe agility
as a firm’s ability to recognize opportunities for competitive action and mobilize the necessary resources
to take advantage of them. Agile project management methods were established to achieve this
(Chakravarty et al., 2013; Serrador and Pinto, 2015). Whereas traditional project management strives
to follow an initial plan and meet time, budget, and quality goals (Turner and Miiller, 2003), agile
methods—which originally evolved from software development—do not predefine a final outcome and
time. Instead, one main characteristic of agile project management methods is “the ability to adapt to
changes and divide the work into distinct iterations throughout the project” (Gemino et al., 2020, p. 2).
A recent study by Bianchi et al. (2020) defined agile methods as the combination of the elements
feedback, sprints, and specifications. We follow their definition; however, since they focused solely on
software development projects and investigated agile projects in general, we define three universal
underlying components of agile practices (Gemino et al., 2020). First, agile methods are characterized
by iterative planning and execution cycles. Second, the iterations lead to a regular presentation of
interim results of the projects (e.g., in the form of prototypes or minimum viable products). And third,
agile methods continuously gather customer or user feedback to improve their product within the next

planning cycle (Dyba and Dingsoyr, 2008; Bianchi et al., 2020).

Agile project management has two main advantages over traditional project management. First, product
development is accelerated with the help of an iterative method characterized by iterative planning
cycles (Conboy, 2009; Drury-Grogan, 2021). Second, after each cycle, the team creates a usable product
and obtains direct feedback from the customer, which increases alignment with the customer and
ensures higher chances of project success. Agile teams are often seen as collaborative working groups
by nature (Drury-Grogan, 2021). The iterative working cycles force people to work closely together.
What is more, the team is encouraged to self-organize and work autonomously [9]. Team members
collectively decide which tasks to work on in the next iterative cycle and what steps are necessary to

present the next interim result (Moe et al., 2008).

In general, project teams that collaborate well also perform well and contribute to a project's internal

and external success and, consequently, to the organization (Edmondson and Nembhard, 2009). A
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project’s success can be determined in several ways, which also depend on the perspective of the
different stakeholders (Gemiinden et al., 2005; Sweetman and Conboy, 2018). For example, success
can be measured from a project manager’s perspective or the perspective of the owner or investor
(Zwikael and Meredith, 2021). The former is often labelled project management success and concerns
time, budget, and quality adherence (i.e., achieving the project plan) (Gemiinden et al., 2005). From an
investor’s perspective, project success concerns the business success that can be measured by monetary
indicators like market goals, profitability, and payback period (Gemiinden et al., 2005; Zwikael and
Meredith, 2021). As mentioned above, agile projects do not follow an initial plan but rather iteratively
evaluate the specifications of the project outcome. Although project managers can eventually review an
agile project's time and budget dimension (Bianchi et al., 2020), it can be problematic to compare
traditional and agile projects according to plan adherence. Agile projects are also often customer and
not organization oriented (Sweetman and Conboy, 2018). As the present study wants to compare agile
and traditionally managed projects and adopt an overarching management perspective, an investor’s
perspective to project success is more appropriate. Therefore, in the following, we refer to the business

success when using the term project success.
2.2.3 Project Portfolio Management as Organizational Context for Projects

Contingency theory states that relationships between an organization’s characteristics and its
performance depend on the environment in which the organization operates (Donaldson, 2001).
Accordingly, no single form of organizing can be ideal for every environmental setting; we require a fit
between environment and organization (Burns and Stalker, 1961). This underlying argument also
applies to projects because a project is a temporary organization usually embedded in a larger
organization, for example, the project portfolio of a company (Hanisch and Wald, 2012). The project
portfolio (the collection of a company’s projects) is governed by project portfolio management and thus
constitutes the projects’ context and environment. PPM overarchingly coordinates these projects and is
a dynamic decision-making process supporting companies to identify, select, and execute the right
projects in line with their strategy (Martinsuo, 2013). A project portfolio is effective if it reflects the
firm’s strategy, its projects are well balanced, and its overall value is maximized (Martinsuo and
Lehtonen, 2007). Multiple stakeholders need to jointly execute the PPM process well to achieve those
goals (Jonas et al.,, 2013). This process’ characteristics essentially constitute the organizational
environment for the projects. A project’s organizational form, for example, shaped by agile practices,
should fit this environment. In the following, we identify factors that characterize the portfolio
management process and thus constitute suitable contingency factors for the team processes and
performance of projects operating in the portfolio. Prior literature considers two main phases of PPM:

portfolio structuring and portfolio steering (Kock and Gemiinden, 2020).
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In portfolio structuring, portfolio management aims at a portfolio composition that maximizes the
organization’s value. In practice, portfolio structuring usually follows a heuristic process relying on
estimations (e.g., based on the project’s net present value) that are sometimes contradicting and
challenging to prioritize (Dixit and Pindyck, 1994). In this phase, stakeholders bring their views into
the selection process, elevating the need for PPM to be transparent (Beringer et al., 2013). Business
case existence and strategic clarity are two fundamental and highly established practices of portfolio
structuring that both support transparency (Meskendahl, 2010; Kopmann et al., 2015; Kopmann et al.,
2017). The existence of business cases refers to the systematic use and evaluation of business cases in
project selection and the obligation for projects to argue their business case even if the project is
considered mandatory (Kopmann et al., 2015). Strategic clarity means that the strategy is
communicated and understood within the organization (Meskendahl, 2010; Kock and Gemiinden,
2016), which is necessary to achieve a balanced and strategy-oriented portfolio. For example, a
transparent strategy can support important portfolio decisions, which projects to select or terminate

(Gutiérrez and Magnusson, 2014; Kock and Gemiinden, 2016).

As part of portfolio steering, portfolio managers continuously monitor and coordinate ongoing projects
throughout their life cycle (Miiller et al., 2008; Kock et al., 2020). Managers need to monitor individual
projects and the accumulated portfolio status in terms of strategic alignment (Nguyen et al., 2018) or
cross-project risks (Teller et al., 2014). To achieve sufficient information quality across the portfolio,
project managers need to regularly deliver reliable project information (Martinsuo and Lehtonen, 2007;
Kock et al., 2020). At periodic meetings, project managers present the current project status and can
request decision approval for the portfolio steering committee’s other planned actions. In this regard,
operational control describes portfolio managers’ frequent examination of single projects’ targets to
check for changes and possible adjustments within the portfolio. Projects’ strategic alignment is
monitored before their start and during their execution (Cooper et al., 1999). Operational control is
important since firms otherwise often discover difficulties or delays too late due to changing conditions
and cannot take emendatory actions (Gardiner and Stewart, 2000). This becomes more important in
turbulent environments, where more frequent portfolio control is necessary (Kock and Gemiinden,
2016). Apart from monitoring projects, managers also need to regularly review if the strategy is still
valid or if changed premises demand a reconsideration. Strategic control challenges the implemented
strategy based on the gained information from projects. Early research called for continuous strategic
control, meaning that the strategy is critically scrutinized at the strategy formulation and after the
strategy implementation, instead of just controlling for potential deviations from the planned strategy

(Kopmann et al., 2017).

Only a few studies empirically considered the interaction of project and portfolio levels, and they mainly
concentrated on how project-level actions affect portfolio-level decisions and outcomes. Martinsuo and

Lehtonen (2007) demonstrated that an effective PPM also requires highly effective project
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management. Teller et al. (2012) showed that standardized management routines and processes on the
project level and formalization of PPM have complementary effects on PPM quality, meaning one is
ineffective without the other (Teller et al., 2012). Nguyen et al. (2018), vice versa, show that certain
portfolio-level mechanisms influence decision-making processes on the project level. They revealed
that operational control and the application of business cases are negatively connected with effectuation
on the project level. These studies show the deep connection between projects and PPM, in that project
teams are not only agents of the project portfolio but make decisive contributions to the portfolio
management process. This stresses the relevance of an investigation of single agile project management

processes in the context of higher-level PPM contingency factors.

2.3 Hypotheses

2.3.1 Agile Practices and Teamwork Quality

We argue that the underlying values and routines of agile practices positively affect teamwork quality
through three mechanisms. First, routines of agile practices lead to higher intrateam communication. In
common agile practices, team members attend regular meetings. For example, Scrum’s daily stand-up
meetings, retrospectives, and backlog meetings enable fast and iterative planning, leading to frequent
information exchange between team members (Moe et al., 2010; Bécklander, 2019). These routines
force team members to work together intensively (Beck et al., 2001; Schwaber and Beedle, 2002;

Highsmith, 2009).

Second, agile practices improve team coordination, a central dimension of TWQ. They follow
structured processes that encourage presenting intermediate results (i.e., minimum viable products) and
thus facilitate effective task coordination (Stettina and Horz, 2015). Additionally, roles in agile project
management are clearly defined. The team moderator, for example, is in charge of the team members’
external problems and of maintaining an effective working climate (Dyba and Dingsoyr, 2008). In
traditionally managed teams, roles with responsibility focus more on delegating tasks, whereas

comparative roles in agile project teams follow a more help-oriented approach (Hoda et al., 2012).

Third, members’ effort most likely will grow in teams using agile practices. De Jong and Elfring (2010)
explored a strong relationship between trust and team effort, arguing that “trust promotes effort because
it affects a combination of the rational, normative, and affective considerations that codetermine team
members’ motivation to work hard on team tasks” (De Jong and Elfring, 2010, p. 539). Trust between
team members is often found in agile project teams due to the underlying values of agile practices and
especially the frequent team meetings (Dyba and Dingsoyr, 2008; Moe et al., 2010; Hoda et al., 2012).

Thus, we conclude that agile project teams also put a high effort into their work.
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Conclusively, the intensity of agile practices should be beneficial for the quality of teamwork since their
underlying values and routines presents a suitable environment for collaborating teams. We formulate

our hypothesis as follows:
H1: Agile practice intensity is positively related to TWQ.
2.3.2 TWQ as a mediator of agile practices on project success

Prior research consistently shows that TWQ positively relates to performance outcomes (Pinto et al.,
1993; Hoegl and Gemuenden, 2001; Hoegl et al., 2004; LePine et al., 2008; Lindsjern et al., 2016). As
teamwork describes the interaction among team members, a highly collaborative team works effectively
and is well coordinated (Mathieu et al., 2008). Consequently, it is more likely that the project
accomplishes its objectives and is successful. However, agile project management changed the projects’
requirements so that measuring project success with conventional indicators (e.g., time, budget, quality)
does not adequately consider the benefits of agile practices(Drury-Grogan, 2021). Therefore, we define
a project as economically successful if its product meets its market and profitability goals (market share,

ROI, payback period).

Adding to the hypothesis above of agile practices’ positive effect on TWQ and the already proven
benefits of TWQ for project success, we hypothesize that TWQ mediates the positive effect of agile
practices to project success. Agile project management is important for projects because it strengthens
teamwork through its practices and consequently enhances project success. This mediating role is
important for two reasons. First, by iteratively acquiring the product through agile practices, the project
team remains flexible. Hence, coordination among tasks and team members becomes easier as the
planning horizon can be divided into short incremental cycles, and a change in the project scope does
not automatically lead to more coordination effort. The flexibility can then indirectly affect a project
outcome through better team coordination. Second, presenting minimum viable products leads to more
satisfied customers and team members, who will then put more effort into their work and behave more
cohesively (Dyba and Dingsoyr, 2008). Early validation of the team’s work by users and decision-
makers, combined with the intensive feedback culture, leaves team members little room for doubt. This
ultimately produces better products as fewer mistakes are made. So, user focus and the presentation of

interim results likely lead to higher TWQ and, eventually, better project outcomes. Thus:
H?2: Teamwork Quality mediates the relationship between agile practices and project success.

2.3.3 The Moderating Effects of Portfolio Management

Following organizational contingency theory, the effectiveness of organizational practices, such as agile
practices, depends on the context. Since portfolio management practices determine the context in which

projects operate, the portfolio processes’ characteristics constitute contingency factors for single
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projects. A “contingency is any variable that moderates the effect of an organizational characteristic on
organizational performance” (Donaldson, 2001, p. 7). Therefore, we investigate the moderating effect
of established practices in a portfolio’s structuring phase—specifically, business case existence and

strategic clarity—and steering phase—specifically, operational control and strategic control.

Business Case Existence. The business case is an established instrument for project prioritization and
funding in the portfolio structuring phase (Einhorn et al., 2019). It is a document containing information
about “estimates of the benefits, timescales, resource requirements (including costs), and risks of a
project” (Kopmann et al., 2015, p. 530). Kopmann et al. (2015) empirically show that business case
control is an essential portfolio management control mechanism that positively relates to project
portfolio success. Effective business case control consists of three dimensions. First, business case
existence describes the use and intensive analysis of project proposals’ business cases in the portfolio
structuring phase. Second, business case monitoring in the portfolio steering phase means continuously
monitoring projects’ business cases for changes in the project due to, for example, environmental
dynamics to respond to them in a timely manner. Third, business case tracking determines the added
value of the project for the company. Business case control is especially useful to track a project’s
realized outcome and customer value instead of only reviewing operational goals such as cost, quality,

and time.

As the necessary dimension of business case control, we hypothesize that business case existence
constitutes a central element for value and benefits realization empowering agile teams to demonstrate
agile practices’ benefits. A business case fulfills its central purpose in proving a project’s value and
recognizing changes early, which is particularly helpful for agile projects. A business case orientation

in portfolios should leverage TWQ in agile teams for two reasons.

First, a business case increases the overall transparency in project portfolios: business cases create
transparency in resource allocation because each project must justify its resource needs before initiation.
Transparent resource allocation promotes cooperation on the company level and within the team
because team members agree on transparent values (Jonas et al., 2013). Transparency in teams is an
antecedent for team integrity, which ultimately leads to trust among team members (Palanski et al.,
2010). Consequently, if agile practices are positively related to TWQ, the existence of business cases
will strengthen this relationship as transparency is a common value in agile teams and positively affects
collaboration (Hoda et al., 2012; Stettina and Horz, 2015). If portfolio management did not use business
case control at all, it would have trouble validating and tracking the fast changes in agile teams. Hence,

it would be harder for project teams to prove their value, and disagreements in the team might occur.

Second, business cases are a widely used instrument in PPM and an integral part of PPM standards
(Kopmann et al., 2015). Thus, business cases are often mandatory for projects. Commitments everyone

has to make stand for equality in the company. If project managers feel they are equally treated when
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creating the business case, cooperation quality at the company level is better because the business case
forms a basis for discussion. This initial structure should be helpful for agile projects to clarify their
value and justify their existence to management and competing projects (Sweetman and Conboy, 2018).
Business cases also provide senior management and project portfolio coordinators with a degree of
certainty in project selection decisions and can avoid potential conflicts arising in the project’s course
(Nguyen et al., 2018). Without business cases, project portfolio and senior management might not even
know that the project uses agile practices, setting incorrect expectations (Sweetman and Conboy, 2018).
When teams feel misunderstood by portfolio management, team members can become insecure and

dissatisfied, which mitigates agile practices’ advantages for better coordination.

Therefore, we propose that the positive relationship between agile practice intensity and TWQ increases

when there the portfolio applies business case control.

H3a: BC existence on portfolio level positively moderates the relationship between agile practice

intensity and TWQ.

Strategic Clarity. PPM aims to select the right projects that fit the company’s strategy (Cooper et al.,
1999). Ultimately, a portfolio’s project should reflect the company’s strategic goals. Strategic clarity
supports this implementation and is therefore essential for project portfolio success (Meskendahl, 2010;

Kock et al., 2015).

We argue that strategic clarity on the portfolio level further strengthens the relationship between agile
practice intensity and TWQ. As an agile project’s final outcome is often unclear at the beginning, a
clearly communicated corporate strategy provides an orientation to the project teams (Lee and Xia,
2010; Sweetman and Conboy, 2018). The main purpose of project portfolio management is identical
for traditional and agile projects: linking projects to strategy and regularly reviewing them (Stettina and
Horz, 2015). Serrador and Pinto (2015) showed evidence that the quality of a company’s vision and
goals positively moderates the relationship between agile practices and project success. They argued
that projects that are more aligned with the company’s strategy are supported better through PPM.
Employees feeling supported by the organization are further encouraged. In their meta-analysis,
Kurtessis et al. (2015) demonstrated that organizational support is positively related to trust,
commitment, organizational identification, and self-efficacy. Thus, we argue that agile teams working
in a company with a clearly formulated and transparent strategy will put more effort into their work and
have a higher team cohesion. They are aware of the company’s overall strategic path and can derive

general expectations for their project team. Therefore, we propose:

H3b: Strategic clarity on the portfolio level positively moderates the influence of agile practice intensity
on TWQ.
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Operational Control. Continuous monitoring of the project portfolio means to analytically examine
deviations between the planned and actual performance of the projects and the portfolio (Nguyen et al.,
2018). With operational control, we refer to the project portfolio monitoring intensity. Kock and
Gemiinden (2016) found that operational control is positively related to decision-making quality in
project portfolios, especially for a turbulent firm environment. Therefore, portfolio-level control is

helpful to detect mismanagement or risky developments early in projects.

We hypothesize that a project portfolio’s operational control positively moderates the relationship
between agile practices and TWQ for two reasons. First, Sweetman and Conboy (2018, p. 12) point out
that “[p]ortfolio managers must find the appropriate balance between control and autonomy in agile
projects.” They argue that the project team feels safer when they know that not all the responsibility
rests on them. With higher operational control, team members should feel less weight on their shoulders,
which allows them to better focus on their work and collaborate better. However, this advantage might
decrease if the portfolio and its projects gain experience in agile project management, and project

members learn how to act autonomously (Backlander, 2019).

Second, through operational control, portfolio managers detect risks and interdependencies between
projects that might not be visible on the single project level. This can lead to optimized resource
allocation and the use of synergies among projects (Teller and Kock, 2013) when portfolio managers
make project teams aware of synergies and facilitate sharing of experiences to minimize risks. Agile
project teams can particularly benefit from this because their environment is more volatile and not
predictable. Early warnings of mismanagement from portfolio management enhance collaboration on
the team level as team members can concentrate on their work rather than firefighting arising risks. We

propose:

H4a: Operational control on the portfolio level positively moderates the relationship between agile

practice intensity and TWQ.

Strategic Control. Strategic control consists of premise control (i.e., validating strategic assumptions)
and implementation control (i.e., scrutinizing the pursued strategy) and focuses on internal and external
environmental changes that might affect the strategy (Kopmann et al., 2017). It ensures that the intended
strategy is not only implemented properly but also challenged on a regular basis. Strategic control
enables managers to recognize emergent strategies in particular from projects due to changed external
or internal conditions at the portfolio level. Therefore, a strategic control that takes place regularly not
only implements the strategy top-down but is also willing to change the strategy due to new, bottom-up

impulses.

We assume that strategic control strengthens the relationship between agile practice intensity and TWQ.
Sweetman and Conboy (2018, p. 2) recognized that difficulties arise with agile projects if a project

portfolio is enacted “in a top-down, centralized, and plan-driven way.” They argue that such portfolios
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lack adaptive behavior and are overwhelmed in dealing with agile projects. This would restrict the
advantages of agile practices on TWQ because agile teams are less flexible in their project or product
outcome. This problem could be counteracted by strategic control. Kaufmann et al. (2020) link
emergent strategy recognition with agile capabilities and show that agile capabilities on a portfolio level
enhance the recognition of emergent strategy because they enable intensive knowledge exchange and
relationship quality among employees. A company with an adaptive strategy enabled through strategic
control understands that agile projects do not have a set goal at the beginning. Also, firms with strong
strategic control are more aware of emergent strategies and are supportive of agile teams as they know

that emergent strategies are also needed for their success. Thus, we argue:

H4b: Strategic control on portfolio level positively moderates the relationship between agile practice

intensity and TWQ.

Figure 1 summarizes the conceptual model of the study.
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Figure 1. Conceptual model (Research Study A)

2.4 Method

2.4.1 Sample

The data was collected as part of a large cross-industry study that observed best practices and success
factors in project portfolio management. First, we contacted the portfolio coordinators (e.g., portfolio
managers, heads of PMO) from medium and large organizations and provided information about the
study design, terms, and definitions. These managers were in charge of managing the project portfolio
and were typically part of the project management office. Each portfolio coordinator answered a survey
with questions relating to their business unit and its project portfolio. They were further instructed to
approach a senior manager and three or more project managers in their portfolio to also participate in
the study. The senior manager provided information on the portfolio’s business environment. The
project managers (median of four per portfolio) answered a survey referring to their most recently
completed project to reduce a positive selection bias. The three-informant approach enabled us to
evaluate both portfolio-level as well as single project constructs. The final sample comprised 378

projects of various types (R&D projects, investment and construction projects, IT and (re-)organization
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projects) nested in 100 portfolios/firms (on average 3.8 projects per portfolio, median of four). Table 2

provides an overview of the sample characteristics.

Table 2. Sample characteristics (Research study A)

Portfolio Level (N=100 portfolios)

Revenue Employees Portfolio Budget
<100 Mill. EUR 17% <500 29% <10 Mill. EUR  22%
100-500 Mill. EUR  20% 500-2000 30% 10-30 Mill. EUR  24%
501-2000 Mill. EUR  26% >2000 41% 30-100 Mill. EUR  26%
>2000 Mill. EUR 37% >100 Mill. EUR  28%

Project Level (n=378 projects)

Project Budget Project Duration
<200k EUR 14% <1 year 20%
200-500k EUR 19% 1-2 years 48%
501-2000k EUR 23% 2-3 years 16%
>2000k EUR 44% >3 years 16%

2.4.2 Measurement

This study’s variables were measured with multi-item scales derived from previous literature. The
informants rated the constructs on seven-point Likert scales ranging from 1 (“strongly disagree”) to 7
(“strongly agree”). We validated reflective items using principal components factor analysis (PCFA)
followed by confirmatory factor analysis (CFA) (Ahire and Devaraj, 2001; Podsakoff et al., 2003). To
determine scale reliability, we used Cronbach’s Alpha and Composite Reliability following previous
recommendations (Ahire and Devaraj, 2001). We assessed discriminant validity using the Fornell-
Larcker criterion, which was fulfilled for all constructs. Cut-off criteria were taken from Hu and Bentler
(1998) to evaluate the structural equation models. Because data were collected on the project and the
portfolio level, we conducted two different CFAs. The CFA on the portfolio level (y?[df = 278] =
448.50; RMSEA = 0.068; SRMR = 0.070; CFI = 0.919) and the CFA on the project level (y?[df =
125] = 324.31; RMSEA = 0.065; SRMR = 0.056; CFI = 0.934) both had a good fit. All item

wordings are shown Table 3.
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Table 3. Measurement (Research Study A)
Construct Items A a AVE CR
Project-Level
Teamwork Quality Project t.eam members communicated frequently and 6885 50 85
openly with each other.
Informant: Project Manager Within the project team, work packages and tasks were well 66
coordinated.
Source: (Hoegl and Gemuenden,  Strengths and weaknesses of individuals were respected in 70
2001) the project team.
Within the project team, members were willing to support 20
each other.
Project team members did their best to fulfil their task. .68
Project team members were proud to work on this project. .70
Project Success The product/project result achieved... 91 .78 .92
Informant: Project Manager ...the planned market goals (e.g., market share). .79
Source: (Gemiinden et al., 2005)  ...the planned profitability goals (e.g., ROI). .97
...the planned payback period. .89
Team Autonomy The project team ... .64 .43 .68
Informant: Project Manager ...had control over what they were supposed to accomplish. .48
Source: (Gemiinden et al., 2005)  ...was granted autonomy on how to handle scope changes. .90
...was free to assign personnel to the project. .50
Project Team Diversity The members of the project team varied in their functional 8078 55 78
backgrounds.
Tnformant: Project Manager ;frléz ;nembers of the project team had expertise in different 58
Source: (Lee and Xia, 2010) The members of the project team had a variety of different 2
experiences.
Technological Project At the beginning of the project we did not have the
. .81.87 .69 .87
Innovativeness necessary technical knowledge.
Informant: Project Manager At th.e beg}nnlng of .the. project we had little practical Y
experience in the application of the required technology.
. In our project, we could only partially rely on the existing
Source: (Nguyen et al., 2018) technological competence of the company. 76
Portfolio-Level
BC Existence All projects must have a business case in order to enter the 8986 65 85
selection process.
Informant: Coordinator Must-Projects” (mandatory projects) also require a 3

Source: (Kopmann et al., 2015)

business case.

We intensively examine the business case when structuring 70
our portfolio.
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Strategic Clarity We haye a written mission, long-term goals and strategies 8088 72 88
to achieve them.
Informant: Coordinator Goals and strategies are communicated in our company. .90
Source: (Kock and Gemiinden, Our long-term competitive strategy is clear and 83
2016) understandable. '
Operational control We frequently examine the targets . (e.g., strategic 2082 62 83
alignment, net return, risk) for our portfolio.
In our portfolio, we analytically examine plan/ actual
Informant: Coordinator performance deviations between planned and actual .80
performance.
Source: (Kock and Gemiinden, We systematically analyze single projects when monitoring
) 7
2016) our portfolio.
Strategic control We frequently review ... 91 71 91
Informant: Coordinator = the fea51b111ty of the . portfolio strategy based on 87
information acquired in projects.
Source: (Kopmann et al., 2017) . the. validity of the premises defined within strategic 87
planning.
.. whether the strategy of the project portfolio remains 90
justified in light of changed conditions. ’
Based on the information gained in our projects we 73
deliberately challenge the portfolio strategy. '
External Turbulences In our 1ndustry, it is dlfﬁcult to predict how customers 3577 46 77
needs and requirements will evolve.
Informant: Decision Maker In our k1r.1d of jbusmegs, customers' product preferences 57
change quite a bit over time.
Source: (Sethi and Igbal, 2008) The technology in our industry is changing rapidly. .82
There are frequent technological breakthroughs in our 94
industry.
Technological changes provide big opportunities in our 61
industry.
Formalization Essential project decisions are made within clearly deﬁned 993 77 93
portfolio meetings.
Informant: Coordinator Our project portfolio management process is divided in 31

Source: (Teller et al., 2012)

clearly defined phases.

Our process for project portfolio management is clearly 93
specified.

Overall, we execute our project portfolio management

process in a well-structured manner. 97
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Innovation Culture In our organization, ... 83 .57 .84
Informant: Coordinator and Project ... employees are given sufficient responsibility, resources, 70
Manager and freedom to work independently. ’
Source: (Kock and Gemiinden, ... communication is open, meaning that we share
2016) information and appreciate debates and diverse opinions.
... we emphasize creativity and innovativeness. .83

... unconventional ideas are encouraged by management. .78

Project success (¢ = 0.914) was measured with a three-item scale (planned market and profitability
goals, planned payback period) taken from previous literature (Gemiinden et al., 2005; Kock et al.,

2011). Project managers assessed this variable.

Project managers assessed teamwork quality (a« = 0.848) with a six-item construct from Hoegl and
Gemuenden (2001) using one item per dimension: communication, coordination, balance of member

contributions, mutual support, effort, and cohesion.

Agile practice intensity was operationalized with three items that each assess one of the essential
practices underlying all agile approaches as described in the literature (Bianchi et al., 2020; Baham and
Hirschheim, 2022). The project managers specified how intensively these agile practices were applied:
(1) During our project, we continuously gathered customer/user feedback; (2) the project was
characterized by iterative planning and execution cycles, (3) we regularly presented interim results of
our project (e.g., in the form of prototypes or minimum viable products) (Kaufmann et al., 2020).
Although there might be several specific practices and artifacts in different agile methods, we
concentrate on the basic practices that underly all these specific methods to broadly capture agile
practice intensity independent of the specific method used. The resulting construct is a composite
formative rather than a reflective construct because it fulfills the definitional criteria by Jarvis et al.
(2003): A change in one item of agile practices has an influence on the overall construct but does not
necessarily indicate a change in the other items (i.e., the items do not necessarily need to correlate).
Further, the items can have different antecedents and consequences. And lastly, excluding an item of
the construct would change its overall meaning. Since these criteria apply and prior literature also
differentiates between these three dimensions (Bianchi et al., 2020; Baham and Hirschheim, 2022), we

build agile practice intensity as a formative construct.

Moderator Variables. Business Case existence was measured using the three-item scale of Kopmann et
al. (2015) (a¢ = 0.858). The construct verifies if the business case is mandatory for the project portfolio
selection process, even for mandatory projects, and if the business case is checked intensively within
portfolio structuring. Strategic clarity (a¢ = 0.877) is the three-item scale from Kock and Gemiinden

(2016), examining whether the strategic goals, the competitive strategy, and the mission are clearly
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communicated and understood. We used the construct operational control from Kock and Gemiinden
(2016), which provides information about controlling mechanisms on the portfolio level (¢ = 0.823).
Strategic control is a four-item construct (¢ = 0.913) from Kopmann et al. (2017). Portfolio

coordinators assessed the portfolio management variables.

Control variables. We controlled for several variables on the project level and the portfolio level that
might affect TWQ and project success. We identified two general project control variables (team size
and project manager experience) and five project control variables that directly concern agile
characteristics (project innovativeness, team diversity, dedication, colocation, and autonomy). As our
argumentation is based on agile routines and not on overall agile characteristics of teams, we control
for these to isolate the effect of agile practices on TWQ and project success. The project manager was
the informant for the project-level variables. For the general project control variables, feam size
indicates the number of team members (natural logarithm). It could be related to TWQ because
collaboration is likely easier in smaller teams (Hoegl, 2005). Further, we controlled for the experience
of the project manager (natural logarithm of years). Less experienced project managers might cause

lower TWQ and, as Savelsbergh et al. (2016) investigated, lower project success.

Additionally, we added five variables that are connected to agile project management and could present
alternative explanations for observed effects. First, we controlled for projects’ technological
innovativeness (a = 0.869) from Nguyen et al. (2018), as team members in innovative projects might
be more open to new management methods and be in general more motivated. Second, feam diversity
reveals information about the team composition (functional background, expertise in different areas,
variety of experiences; « = 0.781) and is also a characteristic connected with agile teams (Lee and Xia,
2010; Sweetman and Conboy, 2018). Third, feam dedication describes the share of team members’ time
allocated to the project on a scale from 0 to 1. Agile team members are often full-time dedicated to a
project (Dingseyr et al., 2018) and probably build good relationships with their team colleagues (Pinto
et al., 1993). Fourth, team colocation assesses whether team members were collocated within the same
room, same building, same site, same country, or internationally. Agile teams are often collocated,
which is why team members can spontaneously communicate with each other more easily than
geographically distributed team members (Hinds and Mortensen, 2005). Last, we used autonomy to
exclude this effect for the interpretation of the final findings. Autonomy is a three-item scale that
captures if the project team is free in their decisions regarding project scope or human resources
(@ = 0.641). While autonomy is likely positively related to TWQ and project success (Lee and Xia,
2010), the effect of diversity on TWQ is unclear because higher heterogeneity can also lead to social

categorization and conflict (van Knippenberg et al., 2004).

Furthermore, we controlled for four portfolio-level context factors that were assessed by the portfolio

coordinator and the decision-maker. Portfolio size was measured as the natural logarithm of the annual
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portfolio budget in millions of euros. The formalization of project portfolio management was taken
from Teller et al. (2012) and was slightly adapted into a four-item scale (@ = 0.928). This construct
indicates the overall maturity of the portfolio management process, which likely correlates with the
moderating variables (Kopmann et al., 2015; Kock and Gemiinden, 2016; Kopmann et al., 2017).
Innovation culture from Kock and Gemiinden (2016) consists of four items (a = 0.862). External
turbulences (a = 0.767), with the objective of capturing the pace of change in the company’s
environment, consists of items taken from Sethi and Igbal (2008). Senior managers assessed this
construct because they have a better overview of the firm’s environment. We present the correlations

and descriptives in Table 4.

We took several measures to avoid common method variance ex-ante and test for common method bias
ex-post. First, the multi-informant approach combines different hierarchical levels and perspectives and,
thus, reduced common method variance (Podsakoff et al., 2003). Further, we protected project
managers’ anonymity and assured them that their assessment was not reported back to the company’s
senior managers and that there were no right or wrong answers. Ex post, we applied Harman’s single-
factor technique. PCFAs revealed that the largest factor on the project and portfolio level only explained
23% and 29% of the variance, respectively. Additionally, two CFAs with single-factor models for all
project- and portfolio-level variables showed a very poor fit. Overall, we conclude that common method

bias is unlikely to have affected the results reported in the next section.
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Table 4. Correlations and descriptives (Research Study A)

Variables M SD (1) @ 3O & &) 6B (D ® O g9 an a2 d3 a4 as ae an
(1) PL Experience (In) 2.10 0.74 1.00
(2) Team size (In) 2.64 0.88 .20 1.00
(3) Team Diversity 5.80 1.22 .11 .28 1.00
(4) Project Dedication 044 0.28 .15 .20 .05 1.00
(5) Colocation 290 1.22 -.06 -.17 -24 .05 1.00
(6) Team Autonomy 4.02 1.37 .06 .00 .05 -.02 -.07 1.00
(7) Project Innovativeness 4.04 1.73 .04 -.02 .09 .13 .01 -.02 1.00
(8) Project success 462 123 .14 21 .19 .04 -.03 .19 -.06 1.00

(9) Teamwork Quality 547 093 20 .04 .10 .19 .08 .30 -.05 .27 1.00

(10) Agile Practice Intensity 4.99 1.39 .14 .13 .13 .20 -.09 .25 .19 .23 .35 1.00

(11) Portfolio Size (In) 358 1.84 .14 .18 .06 .29 -10 .01 -07 .14 .05 .11 1.00

(12) Formalization 501 1.57 -13 .11 -05 .14 .16 -.05 .08 -.04 .10 -.03 .02 1.00

(13) Innovation Culture 477 0.75 .02 .00 -.03 .17 .03 .13 -06 .06 .19 .12 .19 .10 1.00
(14) External Turbulences 4.47 1.08 -.00 -.07 -.12 .02 .06 .01 .02 -04 -01 -.00 -.09 .20 -.11 1.00

(15) Strategic Control 4.05 130 -09 .12 -03 .21 .05 .04 .08 -01 .07 .05 .11 48 .31 .09 1.00

(16) Operational Control 439137 -03 .11 .04 29 .08 .03 .09 -00 .14 .04 20 47 .34 .02 .68 1.00
(17) Strategic Clarity 538133 .06 .07 .01 .12 .06 -01 .05 .01 .17 .05 20 29 26 .17 32 .34 1.00
(18) BC Existence 476 1.58 -00 .06 .01 .08 .04 -03 -09 .02 .04 -07 .16 .16 .15 -09 .26 .33 .09

N (project portfolios) = 100; n (projects) = 378; M = mean; SD = standard deviation; PL = Project leader; BC = Business case;
all correlations above .1 are significant at the 5%-level
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2.5 Results

A two-level model is required for our analysis because the data contains projects nested in portfolios.
We use random-effects regression with the portfolio as the grouping variable in order to separately
account for portfolio- and project-level effects. Model 1 in Table 5 shows the results for the control
variables only, model 2 includes the direct effect of agile practices, and the subsequent models include
the interaction effects. Regarding the control variables from the portfolio level, we find that
formalization and innovation culture are positively related to TWQ. At the project level, project
manager experience, all four agile characteristics we controlled for (team autonomy, diversity,

collocation, and dedication) all positively predict TWQ.

Hypothesis H1 argued that agile practices are beneficial for teamwork quality. The empirical results in

model 2 support H1 because the unstandardized regression coefficient is positive (b = 0.19; p = .000).

In contrast to H3a, b, and H4a, the results show that portfolio-level contingencies actually weaken the
positive effect of agile practice intensity on TWQ. We argued that the existence of business cases
positively affects the relationship between agile practice intensity and TWQ (3a). However, the
interaction term is negative (b = —0.046; p = .016). Thus, we reject Hypothesis 3a. Regarding the
moderation effect of strategic clarity (H3b), the positive relationship between agile practice intensity
and TWQ also decreases with increasing strategic clarity (b = —0.043; p = .065). Hence, strategic
clarity also weakens the main relationship, and H3b has to be rejected, too. Similarly, model 5 (H4a)
shows that operational control negatively moderates the relationship between agile practice intensity
and TWQ (b = —0.049; p = .024). Therefore, we have to reject hypothesis 4a. For Hypothesis 4b, we
find that the interaction with strategic control is not significant (b = —0.013; p = .603). Thus, we can
neither accept nor reject H4b. We visualize the marginal effects of agile practice intensity on TWQ for
different levels of business case existence, strategic clarity, and operational control with 90%-
confidence bands in Figure 2. The influence of agile practices on TWQ decreases with increasing levels
of all three contingency factors. For a sufficiently high degree of business case existence, strategic

clarity, or operational control, the effect is zero.

Finally, model 8 shows the direct relationship between teamwork quality and project success, which is
positive (b = 0.245; p = .001). However, agile practices also show a positive residual coefficient (b =
0.104; p = .034), which suggests a partial mediation. To identify the indirect effect of agile practice
intensity on project success through its influence on TWQ moderated by the three significant interaction
terms, we followed the approach suggested by Hayes and Preacher (2014) and bootstrapped the results
with 5,000 repetitions. The marginal indirect effects of agile practice intensity through TWQ on project
success are shown in Figure 2 for each significant moderation. The results reveal a significant indirect

effect that decreases with increasing portfolio contingencies, which supports hypothesis 2. The indirect
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effects remain significant up to a value of business case existence = 6.3, strategic clarity = 6.7, and

operational control = 5.8.

We ran supplementary analyses to rule out that our results are only valid for companies in dynamic
environments or in highly innovative project portfolios. In addition to including external turbulences as
a control variable, we tested the interaction term between external turbulences and agile practices on
TWQ, which is insignificant (b = 0.037; p = .234). Additionally, we tested the innovativeness of the
portfolio as moderator, which also stayed insignificant (b = —0.026; p = .384).



Study A: Agile Projects in Non-Agile Portfolios

Table 5. Regression results (Research study A)

Teamwork Quality (TWQ) Project Success

(1) 2) 3) 4) ) (6) 0] ®)
Portfolio-Level Controls
Formalization 0.06+  [.07] 0.07* [.04] 0.07*  [.03]0.06+  [.05]0.07*  [.03]0.07*  [.03]-0.01 [.76]-0.03 [.59]
External Turbulence -0.03 [.46] -0.04 [.37] -0.04 [.28]-0.03 [.42]-0.04 [.36]-0.04 [.36]0.00 [.97]10.01 [.91]
Innovation Culture  0.12+  [.07] 0.09 [.15] 0.09 [.13]0.09 [.1510.09 [.14]10.09 [.16]0.06 [.52]0.01 [.88]
Portfolio size (In)  -0.03 [.27]1 -0.04 [.14] -0.04 [.117-0.04 [.14]-0.04 [.15]-0.04 [.14]10.07*  [.05]0.07* [.04]
Project Innovativenes<0.05+  [.07] -0.07** [.00] -0.07** [.00]-0.07** [.00]-0.07** [.01]-0.07** [.00]-0.04 [.33]1-0.04 [.29]
Project-Level Controls
Project Leader 0.22**  [.00] 0.20**  [.00] 0.19** [.00]0.19** [.00]0.20** [.00]0.20** [.00]0.12 [.17]0.05 [.54]
Experience (In)
Team Size (In) -0.06 [.28] -0.08 [.13]-0.07 [.15]-0.08 [.12]-0.08 [.14]-0.08 [.13]0.22%*  [.00]0.22**  [.00]
Team Diversity 0.08* [.03]1 0.07+  [.05] 0.07+ [.06]0.07+ [.05]0.06+ [.10]0.07+  [.05]0.15** [.00]0.13* [.02]
Team Dedication 0.53**  [.00] 0.39* [.02] 0.40*  [.01]0.41*  [.01]0.39*  [.02]0.39*  [.02]-0.09 [.711-0.29 [.22]
Team Colocation 0.07+  [.06] 0.08* [.03]1 0.08*  [.03]10.08*  [.03]0.08*  [.04]0.08*  [.03]0.06 [.23]0.05 [.32]
Team Autonomy 0.19**  [.00] 0.15**  [.00] 0.15**  [.00]0.15** [.00]0.15** [.00]0.15** [.00]0.16** [.00]0.09+ [.06]
Moderators
BC Existence 0.00 [.92] 0.01 [.791 0.25*  [.02]0.01 [.67]0.01 [.64]0.01 [.7210.00 [.94]0.01 [.82]
Strategic Clarity 0.08* [.02] 0.08* [.02] 0.09*  [.01]0.30*  [.02]0.09*  [.01]0.08*  [.02]-0.01 [.82]-0.03 [.52]
Operational Control 0.03 [.56] 0.03 [.44] 0.03 [.44]10.04 [.36]0.28*  [.02]0.04 [.43]1-0.04 [.52]-0.05 [.48]
Strategic Control -0.06 [.24] -0.06 [.19] -0.06 [.17]1-0.06 [.18]-0.06 [.16]0.00 [1.0]0.01 [.94]10.02 [.80]
Hypothesized Effects
Agile Practice Intensity 0.19**  [.00] 0.20** [.00]0.19** [.00] 0.19** [.00]0.19** [.00] 0.10* [.03]
Agile x BC Existence -0.05*  [.02]
Agile x Strategic Clarity -0.04+ [.07]
Agile x Operational Control -0.05*  [.03]
Agile x Strategic control -0.01 [.61]
TWQ 0.25**  [.00]
Constant 3.01%*  [.00] 2.73** [.00] 3.71** [.00]2.72** [.00]2.71** [.00]2.73** [.00] 1.77** [.00]0.87 [.27]
R? (within) 0.14 0.23 0.24 0.24 0.24 0.23 0.04 0.11
R? (overall) 0.22 0.29 0.30 0.29 0.30 0.29 0.12 0.17
R? (between) 0.48 0.48 0.49 0.48 0.50 0.48 0.35 0.33

Random effects GLS regression; N (project portfolios) = 100; n (projects) = 378; unstandardized regression coefficients are reported;
interaction variables were mean-centered; + > 0.1; *p < 0.05; * *p <0.01; p-value in brackets; Agile = Agile Practice Intensity
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Figure 2. (Left) Marginal effects of Agile Practice Intensity on TWQ in respect of different levels of
business case existence, strategic clarity, and operational control (thin lines represent a 90%
confidence band); (Right) Marginal effects of Agile Practice Intensity on Project Success (dashed lines
represent a 90% confidence band) (Research Study A)
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2.6 Discussion

2.6.1 Theoretical Implications

This study aimed to empirically investigate how the relationship between agile practice intensity and
project success is mediated by TWQ while considering portfolio-level contingencies. With our study,

we make three primary contributions to research.

First, we extend the research on team processes in agile project management by using the well-
established six dimensions of TWQ as our main measurement for collaboration (Hoegl and Gemuenden,
2001; Hoegl and Proserpio, 2004; Hoegl et al., 2004). So far, only qualitative studies, with the exception
of Lindsjern et al. (2016), have examined collaborative team processes in agile teams (Moe et al., 2008;
Moe et al., 2010; Hoda et al., 2012; Dingseyr et al., 2018; Bicklander, 2019). With our study, we
quantitatively demonstrate TWQ’s mediating role in the relationship between agile practices and project
success (Hoda et al., 2012; Hoda and Murugesan, 2016; Dingseyr et al., 2018). We found a partial
mediation, suggesting that agile practices can also benefit project outcomes beyond their effect through
TWQ. For example, agile teams regularly present prototypes to users, who then provide feedback. This
early involvement and regular consultation of customers might improve the product also beyond
benefitting a team’s collaboration (Bianchi et al., 2020). Overall, our study provides valuable
quantitative insights to research on agile project management (Moe et al., 2008; Moe et al., 2010; Hoda
et al., 2012; Dingseyr et al., 2018; Backlander, 2019), especially agile teams’ behavior (Moe et al.,
2010; Dingseyr et al., 2018; Marnewick and Marnewick, 2019).

Second, this study shows the performance relevance of agile practices’ key elements in a context beyond
software development. Prior research conducted agile project team studies only for software
development teams (Serrador and Pinto, 2015; Lindsjern et al., 2016). We extend this research with a
broad cross-industry sample of different portfolio and project types. The results demonstrate that agile
practices’ core principles are transferable to non-software project management and show similar
benefits for performance in that setting. A recent study by Baham and Hirschheim (2022) emphasizes
four facets of agile methods that are in line with our conceptualization. Their fourth dimension
incorporates close communication and cooperation. However, in their argumentation, they also
elaborate that the iterative working structures and the close collaboration with customers lead to
collaboration. Bianchi et al. (2020) identified sprints, feedback, and specifications as key factors for
agile software development projects. We contribute to their research on finding the key elements that
agile methods have in common and transfer these elements to the non-software project management

literature.

Third, we embed agile practices in the PPM context and shed light on portfolio contingency factors that

constrain the beneficial influences of agile practice intensity on TWQ in projects. By applying
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contingency theory (Donaldson, 2001), we identified management characteristics along the PPM
process that determine the context for the project level. We found out that agile practices do not fit in
every portfolio management context or that the contingent environment needs to change when
organizations decide on agile management approaches in their projects. Therefore, we expand
contingency theory in project management that, so far, only considered single projects’ characteristics
as contingencies on the project level (Shenhar, 2001) or portfolio characteristics as contingencies on
the portfolio level (Teller et al., 2012). We contribute to this research by applying project portfolio
characteristics as contingencies for the project level, specifically agile project management. This
answers the call for more context-specific PPM research (Martinsuo, 2013) and adds empirical evidence
to the sparse multi-level research between portfolios and projects (Martinsuo and Lehtonen, 2007,

Teller et al., 2012; Nguyen et al., 2018).

We initially proposed that business case existence, strategic clarity, strategic control, and operational
control strengthen the relationship between agile practices and TWQ. However, we found negative
moderation effects of business case existence, strategic clarity, and operational control. One explanation
could be that these portfolio-level practices, despite their positive effects on the overall portfolio, limit
the freedom and creativity of agile teams (Kopmann et al., 2015; Hennel and Rosenkranz, 2021). Since
creativity is necessary for problem-solving in agile practices, standardization through portfolio
management practices, for example, strategic control or business case existence, may hinder agile
project teams from using their routines and practices to fulfill their goals. This can lead to conflicts
within the team. Measuring agile projects’ goals and their impact on the entire portfolio is often difficult
using conventional indicators (Serrador and Pinto, 2015). Sweetman and Conboy (2018) argue that
project portfolio complexity increases when significant parts of the portfolio consist of agile projects.
Since agile projects strive to achieve high customer satisfaction (Dyba and Dingsoyr, 2008; Serrador
and Pinto, 2015), it is difficult for agile projects to prioritize between customer requirements and the
company’s strategy (Sweetman and Conboy, 2018). Deciding which stakeholder’s objective to
prioritize can lead to stress for team members, who may have diverging opinions concerning this choice.

For these reasons, agile teams may ignore the portfolio’s common purpose (Lappi et al., 2018).

Additionally, our results imply that traditional, prevalent PPM methods and, eventually, the PPM
process need adjustment when organizations integrate agile projects into the portfolio. Many companies
already try to apply agile practices at the portfolio level. One widely used approach is the Scaled Agile
Framework (SAFe) by Leffingwell (2007) or frameworks that have been developed by Krebs (2009) or
Vihéniitty (2012). Agile PPM can help to adapt portfolio processes to the iterative nature of agile
practices. However, as Stettina and Horz (2015) found out, firms still struggle to scale agile methods at
the portfolio level after initiating agile methods in individual projects and most firms still
simultaneously use agile and traditional project management methods in one traditionally managed

project portfolio. Therefore, our findings are important and support former research that when
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implementing agile practices, the organization needs to be committed to agile practices and might scale

agile practices beyond the project level.

By investigating these interaction effects of portfolio-level practices, we contribute to the literature on
PPM and on agile project teams who operate in non-agile or hybrid environments by demonstrating
possible barriers in the form of contingency factors. Thus, we answer the call for research on the
interaction between project and portfolio management practices in general (Martinsuo and Lehtonen,
2007; Nguyen et al., 2018), and, specifically, agile practices (Moe et al., 2010; Sweetman and Conboy,
2018; Kaufmann et al., 2020).

2.6.2 Managerial Implications

This study’s findings suggest for practitioners that teams enhance their cooperation, communication,
and cohesion when they use agile methods. Managers can profit from this study by evaluating agile
practices in their respective contexts. The use of agile practices in terms of iterative planning and
execution cycles, continuous customer feedback, and minimum viable products enhances team-internal
collaboration and success, also for non-software projects. Even if managers choose not to use agile
methods explicitly, they can learn from their routines and implement parts of them in traditionally

managed projects.

Furthermore, organizational contingencies on the portfolio level, such as operational control, business
case existence, and strategic clarity, weaken this relationship. Decision-makers should be careful when
introducing agile practices to an otherwise traditionally managed project portfolio. In strongly
controlled portfolios, agile practices might be less valuable. Managers should be aware requirements of
agile and traditionally managed projects differ not only at the project level but also in relation to the
overall portfolio. However, well-established routines, for example business cases, should be adopted

where appropriate by using other approaches that are designed for agile projects (e.g., planning poker).
2.6.3 Limitations and Future Research

The results should be interpreted in light of the study’s limitations. First, the data were collected using
a cross-sectional survey and therefore provide only correlational evidence. Although we tried to rule
out alternative explanations through portfolio- and project-level controls and address common method
bias through multiple informants, the results do not imply causality. For example, it might be that teams

with higher TWQ more likely adapt to new working methods, such as agile practices.

Second, we investigated contingency factors that influence the relationship between agile practices and
agile projects’ teamwork. However, future research should address which part of the portfolio
management process firms need to adapt most when including agile projects in an otherwise

traditionally managed portfolio. We think it is important to adapt phases of the process or routines for
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agile projects to be successful (Hobbs and Petit, 2017; Sweetman and Conboy, 2018). In this regard, a
longitudinal research approach of project portfolios and their project teams introducing agile practices

could deliver interesting insights.

Third, while we identified important contingency factors along the portfolio process, additional
contingencies could influence the relationship between agile practices, teamwork, and project success.
For example, the entrepreneurial orientation or a company’s innovation climate can affect the
relationship between agile practices and teamwork because these factors can enhance agile teams’
freedom and autonomy. Also, investigating different portfolio types could shed more light on the
importance of agile practices and contingency factors in different portfolios (e.g., R&D or construction

portfolios).

Lastly, we focused on project business success to demonstrate the relevance of the relationship between
TWQ and agile practice intensity. However, there are further dimensions of project success, such as
learning success or customer satisfaction (Shenhar et al., 2001). It remains unclear whether agile
practices pay off across all dimensions (Bianchi et al., 2020; Gemino et al., 2020; Copola Azenha et al.,
2021). Especially the performance comparison of a mixed project portfolio of traditional, hybrid, and
agile projects calls for a multidimensional approach of project success. Future research could investigate
this issue with a qualitative research approach to investigate how companies compare project success

between traditionally managed and agile projects.
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Chapter 3  Research Study B:
The Interplay between Dynamic
Capabilities’ Dimensions and Their
Relationship to Project Portfolio Agility
and Success

Abstract:

Recent literature emphasizes agility’s importance for a project portfolio’s success in a dynamic
environment. Conceptually, dynamic capabilities should be relevant antecedents for portfolio agility
since they help organizations cope with dynamic environments. Dynamic capabilities disaggregate into
three dimensions: sensing market and technology opportunities, seizing opportunities through
prioritizing and exploiting them, and continuously reconfiguring assets and structures. Although
previous literature emphasizes the importance of dynamic capabilities for project portfolio management
(PPM), former research rarely analyzed dynamic capabilities in PPM empirically. Further, dynamic
capabilities can be conceptualized differently, and it remains unclear how different conceptualizations
coexist and what effects they have on the results of a study. This paper quantitatively investigates the
relationship between dynamic capabilities’ dimensions (sensing, seizing, and reconfiguring) and project
portfolio agility and success using a multi-informant, cross-industry sample of 135 project portfolios.
The findings show that dynamic capabilities positively relate to portfolio agility and that portfolio
agility mediates the relationship between dynamic capabilities and portfolio success. Surprisingly,
sensing, seizing, and reconfiguring do not have entirely complementary effects. Instead, at least two of
the three dimensions must be strongly present to enhance portfolio agility positively. The study
underscores the importance of dynamic capabilities for portfolio agility. It contributes to the literature
on portfolio agility in PPM and a more differentiated view of dynamic capabilities' dimensions and their
consequences.

Classification in terms of this dissertation:

e Tensions: Being agile while at the same time keeping the portfolio strategically aligned and
utilizing the resources efficiently
e Sample: Multi-informant project portfolio management survey (n=135 portfolios)

e  Method: Structural equation modeling and hierarchical regression with 135 portfolios

Publication:

Bechtel, Jadena; Kaufmann, Carsten; Kock, Alexander (2022): The Interplay between Dynamic
Capabilities’ Dimensions and Their Relationship to Project Portfolio Agility and Success. In:
International Journal of Project Management. DOIL: 10.1016/j.ijproman.2023.102469.

An earlier version was presented at the International Product Development Management Conference
2021, online, and received the Runner-Up Thomas Hustad Best Student Paper Award.
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3.1 Introduction

The primary objective of project portfolio management (PPM) is to evaluate and select projects aligned
with an organization's strategy under consideration of its scarce resources to achieve short-term and
long-term success (Cooper et al., 2001; Martinsuo, 2013). However, changing technologies, customer
needs, or competitive conditions require managers to adapt their project portfolio to changing conditions
quickly (Kester et al., 2011; Kester et al., 2014; Kock and Gemiinden, 2016; Roth et al., 2019; Martinsuo
and Geraldi, 2020). Accordingly, agility—the degree to which portfolio management can quickly adapt
the portfolio—is a critical success factor for project portfolios (Kester et al., 2014). It enables portfolio
management to shift resources rapidly toward more promising projects (Hansen and Svejvig, 2022).
Even though portfolio agility is essential for project portfolios and moved into focus within the last
decade, processual antecedents that lead to portfolio agility have rarely been investigated in PPM (Kock
and Gemiinden, 2016). Yet, firms contend with being agile while at the same time keeping their
portfolio strategically aligned and utilizing their resources efficiently (Hoffmann et al., 2020;

Muruganandan et al., 2022).

Dynamic capabilities might constitute relevant antecedents for portfolio agility since they help
organizations cope with dynamic environments (Teece et al., 1997; Helfat et al., 2009). While the
resource-based view focuses on building capabilities in stable environments (Barney, 1991), dynamic
capabilities enable organizations to challenge their resources regularly and rapidly exploit new ones if
needed (Teece, 2007). Organizations that build dynamic capabilities gain competitive advantages and
are more successful (Wilden et al., 2013; Schilke, 2014; Fainshmidt et al., 2016). Teece (2007) defines
dynamic capabilities using three processual dimensions: sensing means identifying changes within the
environment and, hence, new opportunities to innovate; seizing means exploiting these opportunities;
and reconfiguring means adapting the organization's resources if the company needs to change. This
typology of processual dimensions is the most prominent used in research. However, the literature's
conceptualization of dynamic capabilities varies depending on application areas and research domains
(Schilke et al., 2018). Researchers operationalize Teece’s (2007) typology differently: dynamic
capabilities as an overall second-order construct (Tanriverdi and Venkatraman, 2005) or as a multi-
dimensional construct whose first-order dimensions have individual effects (Schilke, 2014). Both
conceptualizations have limitations as they do not enable reasoning changes in the outcome that might
stem from covariations in sensing, seizing, and reconfiguring. Former literature argued in the case of
other multi-dimensional constructs (e.g., entrepreneurial orientation) that “[a]s both conceptualizations
are unquestionably legitimate (...), it is not a matter of which conceptualization is correct or incorrect,
but, rather, how these perspectives can coexist or even be combined” (Lomberg et al., 2017, p. 974).
Further, Schilke et al. (2018) emphasized the need to conceptualize the processual dimensions

individually and investigate their interactions. Therefore, a quantitative study examining the



Study B: Dynamic capabilities and Portfolio Agility 49

interactions among the three dimensions of dynamic capabilities is necessary to understand their

performance effects.

Previous literature has already applied a dynamic capability lens to project portfolio management
identifying PPM itself as a dynamic capability (Killen and Hunt, 2010; Petit, 2012; Kock and
Gemiinden, 2016). Researchers indicate that implications remain superficial when using a second-order
dynamic capability for PPM (Daniel et al., 2014). So far, only qualitative (Petit, 2012) and conceptual
studies (Killen et al., 2012) have investigated the multi-dimensional nature of dynamic capabilities in
PPM. The few quantitative studies that evoked dynamic capabilities did not directly operationalize them
(Killen and Hunt, 2010; Kock and Gemiinden, 2016). Furthermore, there is a call for further research
on mediating mechanisms between dynamic capabilities and performance outcomes (Wilden et al.,
2013; Schilke et al., 2018). Thus, a quantitative study on the multi-dimensional nature of dynamic
capabilities could shed light on how they contribute to portfolio agility and, ultimately, to portfolio

success, explaining how firms become flexible yet remain efficient (Hoffmann et al., 2020).

This study addresses this research gap and empirically investigates the relationship between dynamic
capabilities, portfolio agility, and portfolio success. We formulate our research question: How does the
interplay of dynamic capabilities’ dimensions of sensing, seizing, and reconfiguring relate to project

portfolio agility and, eventually, success?

We chose the dynamic capabilities framework from Teece (2007) because it fits well with the dynamic
PPM process (Petit, 2012). Besides, Teece et al. (2016) argue that dynamic capabilities support the
efficient use of agility in highly uncertain environments. We hypothesize that the complementarity of
dynamic capabilities' sensing, seizing, and reconfiguring increases portfolio agility, which then
enhances portfolio success. Higher portfolio agility can lead to a successful portfolio and a competitive
advantage (Kester et al., 2011). Through a dynamic PPM process, decision-makers and portfolio

managers should be able to better adapt the project portfolio to changing boundary conditions.

We tested our hypotheses on a cross-industry survey sample of 135 project portfolios in medium to
large-sized firms using two informants for each portfolio (a decision maker and a coordinator).
Hierarchical regression shows that dynamic capabilities positively relate to portfolio success mediated
by agility. Further, sensing, seizing, and reconfiguring interact with each other but, surprisingly, not
entirely complementarily. Instead, at least two of the three dimensions must be strongly present to affect

portfolio agility positively.

This study contributes to the literature on PPM, especially portfolio agility (Kester et al., 2014; Kock
and Gemiinden, 2016; Hoffmann et al., 2020), and the overall literature on dynamic capabilities in
project studies (Petit, 2012; Davies and Brady, 2016). First, we add relevant insights to the literature on
dynamic capabilities and agility by empirically demonstrating the positive relationship between

dynamic capabilities as a second-order construct and portfolio success mediated through portfolio
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agility (Overby et al., 2006; Teece et al., 2016; Kaufmann et al., 2020; Hoonsopon and Puriwat, 2021).
Second, we contribute to a more differentiated view of dynamic capabilities' dimensions. Our study
offers more granular insights into their impact, contrasting the current popularity of meta-analyses that
promote dynamic capabilities only as one construct (Fainshmidt et al., 2016; Bitencourt et al., 2020;
Leiringer and Zhang, 2021). We demonstrate that the dimensions reveal a more complex relationship
between each other beyond being complementary. Third, we add to the prominent view that the external
context is relevant in project portfolio decision-making (Killen et al., 2012; Martinsuo and Geraldi,
2020). Portfolios need to adapt to changing internal and external conditions to remain successful.
Dynamic capabilities constitute a relevant antecedent recognizing changes in external and internal
conditions. Finally, we draw attention to the simultaneous awareness of all three dimensions of dynamic
capabilities and encourage decision-makers and portfolio managers to invest in dynamic capabilities

where appropriate.

3.2 Theoretical Framework

3.2.1 Dynamic capabilities and their contribution to performance

"A dynamic capability is the capacity of an organization to purposefully create, extend, or modify its
resource base" (Helfat et al., 2009, p. 1). Building on the resource-based view (RBV) by Barney (1991)
and Wernerfelt (1984), the dynamic capability framework argues that firms in increasingly dynamic
environments need to not only possess resources but also adapt those resources (if necessary) to gain a
long-term competitive advantage (Teece, 2007). Priem and Butler (2001) criticized the RBV because
the definitional bases of resources are too generic and do not explain zow resources are applied to gain
competitive advantage, concluding that the RBV is only valuable for static environments. Dynamic
capabilities try to fill this 'black box' by explaining the underlying processes that lead to the successful
adaptation of resources, which are synonymous with strategic change, and, consequently, competitive
advantage (Teece et al., 1997; Eisenhardt and Martin, 2000; Fainshmidt et al., 2018). Schilke et al.
(2018) conducted a literature review where they constitute different firm consequences resulting from
dynamic capabilities' influence. In addition to conventional metrics such as financial performance and
competitive advantage, the researchers discerned higher flexibility, survival, and growth as
consequences due to dynamic capabilities enhancing an organization's capacity to respond to
environmental dynamism. Accordingly, many studies investigate the role of dynamic capabilities for
firm performance under environmental turbulence. A meta-analysis shows that dynamic capabilities
(beyond ordinary capabilities) positively relate to performance and that environmental turbulences

strengthen this relationship (Karna et al., 2016).
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Teece (2007) divides dynamic capabilities into three dimensions: sensing, seizing, and reconfiguration.
Sensing means that firms scan their business environment for market and technological opportunities.
The organization needs to fulfil several requirements to excel in opportunity identification. For
example, performing sensing well requires the organization to thoroughly understand customer needs,
technology, and possible industry stakeholders (Teece, 2007). Seizing means that firms prioritize and
exploit identified opportunities. Seizing could mean deciding on technological specifications, changes
in business models, or implemented processes. Therefore, sensing and seizing capacity share
similarities with exploration and exploitation. While exploration, comparable to sensing, "does not
necessarily involve large commitments of resources" (Teece, 2007, p. 1343), exploitation refers to the
actual implementation of identified opportunities, which is resource-consuming. By exploiting more
innovations, the organization and its assets naturally grow. Thus, organizations need to reconfigure

their structures and processes continuously.
3.2.2 PPM as a dynamic capability

A firm's project portfolio comprises projects competing for the organization's scarce resources (Cooper
et al., 2001). Project portfolio management is a decision-making process about those resources while at
the same time evaluating, selecting, and prioritizing the right projects that are crucial for the portfolio's
success (Martinsuo, 2013; Kaufmann et al., 2021). Kock and Gemiinden (2016) demonstrated that a
transparent strategy, a formalized portfolio process, continuous portfolio monitoring, realistic handling
of risks, and an innovation-supporting culture increase the quality of this decision-making process. PPM
aims to maximize the portfolio projects' value, align projects with a company's strategy, and achieve an
overall balanced selection of projects (Jonas et al., 2013; Kester et al., 2014). Project portfolios are
crucial for companies as companies allocate a significant portion of their budget to them. Further, they

play a key role in implementing a company's strategy (Hansen and Svejvig, 2022).

In project studies, many researchers rely on the concept of dynamic capabilities when investigating the
identification or development of organizational capabilities (Leiringer and Zhang, 2021). Schilke et al.
(2018, p. 405) suggest “to select appropriate outcome variables that are sufficiently close to a study’s
focal type of capability”. Through dynamic capabilities, portfolios can better diffuse their learnings
from previous projects, leading to better alignment of their resources. Further, innovation activities in
portfolios benefit from dynamic capabilities to better react to the “requirements and opportunities” of
the external environment (Keinz et al., 2021, p. 98). Additionally, Teece’s (2007) dimensions constitute

relevant antecedents for a portfolio’s innovation activities and are interrelated (Steen et al., 2021).

Therefore, dynamic capabilities are suitable for characterizing PPM (Kock et al., 2015; Davies and
Brady, 2016). Killen et al. (2012) link the PPM process to dynamic capabilities. Here, sensing, seizing,
and reconfiguring fit and is aligned with the PPM decision-making process of structuring and steering

the projects. Whereas seizing reflects selecting projects (structuring), reconfiguring optimizes the PPM
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process and its resources continuously (steering). It is recommended to undertake sensing activities
throughout the PPM process. Scholars investigated qualitatively how firms build dynamic capabilities
for IT portfolios and how they improve portfolio success (Daniel et al., 2014). They saw dynamic
capabilities as abilities enabling the IT portfolios to apply, for example, correct prioritization criteria.
Additionally, Petit (2012) and Martinsuo et al. (2014) recommend applying the dynamic capability
framework and its dimensions of sensing, seizing, and reconfiguring to portfolio management research,

as it is well-suited to study portfolio processes in highly uncertain environments.

Besides, project capabilities, as introduced by Davies and Brady (2000, p. 951), “refer to management
organisation, processes and procedures required to be successful [...] in completing projects within
budget, on schedule and to unique customer specifications.” Clearly differentiating the concepts of
project and dynamic capabilities is not possible. However, many approaches state that project
capabilities reside at a lower operational level and dynamic capabilities at a higher strategic level and
that they interrelate with each other (i.e., dynamic capabilities actively capture and adjust project
capabilities) (Davies and Brady, 2016; Leiringer and Zhang, 2021). Scholars also emphasize that project

capabilities aggregate to dynamic capabilities on an organizational level (Melo et al., 2021).

Managing multiple interdependent projects in a portfolio requires quickly reacting to changing
technologies, customer needs, or competitive conditions (Kester et al., 2014; Kock and Gemiinden,
2016; Roth et al., 2019). Especially in an innovation context, firms must build competencies for radical
innovation to identify trends and possible new partners (sensing) (Guertler and Sick, 2021). For well-

established companies, this might be particularly difficult to realize (Teece, 2007).

This is where dynamic capabilities support companies in “balancing stability and change, while
responding flexibly to changing conditions” (Muruganandan et al., 2022, p. 608). By forming dynamic
capabilities, firms pick up the pace and become adaptive (Keinz et al., 2021). Therefore, portfolio
management research used the theory of dynamic capabilities to explain how portfolios develop agility

(Hansen and Svejvig, 2022).
3.2.3 Project Portfolio Agility

Project portfolio agility shares similarities with organizational agility. Teece et al. (2016, p. 17) describe
organizational agility "as the capacity of an organization to efficiently and effectively redeploy/ redirect
its resources to value-creating and value protecting (and capturing) higher-yield activities as internal
and external circumstances warrant," which is comparable to the term flexibility or adaptiveness. Many
conceptualizations of organizational agility exist, depending on the theoretical foundation and research
field (see Tallon et al., 2019). We distinguish agility from agile practices that evolved from software
development (Fowler and Highsmith, 2001). Agile practices, characterized by iterative planning and

execution cycles, presenting interim results, and continuously gathering customer/ user feedback, are
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now used outside software development in other project management areas (Bianchi et al., 2020;
Bechtel et al., 2022). In recent years, project portfolio management scaled agile practices on a higher
organizational level transferring the routines and tools to portfolio processes (Leffingwell, 2010).
However, in our case, portfolio agility is a behavioral construct for decision-makers to quickly adapt
the project portfolio to changing customer needs, resource situations, strategic goals, and new
technologies (Kock and Gemiinden, 2016). This can be achieved through agile practices applied on the
project or portfolio level but is not limited to this field (Kaufmann et al., 2020). Agility incorporates
rapidity and flexibility, which allow portfolios to shift resources to more promising projects and
terminate projects that might no longer fit the strategic goals (Kester et al., 2011; Unger et al., 2012).
Therefore, agility is essential to remain or gain a competitive advantage (Kester et al., 2014). The
challenge of PPM is being flexible (agile) while at the same time staying efficient with the remaining
business (Hoffmann et al., 2020). Unlike the literature on information systems (Overby et al., 2006;

Roberts and Grover, 2014), we argue that all three dimensions are essential for portfolio agility in PPM.

3.3 Hypotheses

3.3.1 Overview

We hypothesize that the underlying three dimensions of dynamic capabilities, sensing, seizing, and
reconfiguring, positively contribute to portfolio agility—and eventually to project portfolio success—
in a complementary way (Teece, 2007). We illustrate our conceptual framework in Figure 3. First, we
hypothesize that portfolio agility positively relates to portfolio success (H1). Further, complementarity
means that the set of dimensions (here, sensing, seizing, and reconfiguring) provides a unique strength
to the firm that exceeds the effect of the individual dimensions (Tanriverdi and Venkatraman, 2005). In
other words, a set of capabilities are complementary when more of any of them increases the returns in
doing more of the others. Complementarity can be conceptualized in two ways. The first approach
assumes a second-order construct encompassing the three dimensions as lower-order factors that coexist
and covary with one another (H2a) (Tanriverdi and Venkatraman, 2005; Kale and Singh, 2007). The
second approach (H2b) realizes the dimensions as independent factors that interact with each other
(Kock et al., 2015), which means a three-way interaction. Former literature emphasized that by looking
at interactions, we can find more detailed explanations of why an outcome changes (Lomberg et al.,
2017). Therefore, it is reasonable to observe the effects of the individual dimensions and their
interactions with each other. To comprehensively explore the nature of dynamic capabilities’
dimensions, we apply both possibilities in hypotheses H2a and H2b, respectively. We will present our

arguments in the following.
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Reconfiguring
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Figure 3. Conceptual framework (Research Study B)

3.3.2 Agility and Project Portfolio Success

We argue that portfolio agility improves project portfolio success. Teece (2007) mentions that
continuously improving and adapting new technology can be a competitive advantage. The concept of
project portfolio agility comprises four dimensions showing that PPM can adjust their project portfolio
quickly to changing customer needs, resource situations, strategic goals or new technologies (Kock and
Gemiinden, 2016). Overby et al. (2006) argue that agility, similar to dynamic capability, is only vital in
dynamic environments and not so much in relatively stable industries. Most organizations conducting
PPM strive for new technologies and products to address a changing market and technology

environment. Therefore, agility is likely to be advantageous for project portfolios.

Following previous literature, we conceptualize project portfolio success as a second-order construct
comprising five dimensions: average product success, strategic implementation success, portfolio
balance, portfolio synergies, and preparedness for the future (Kock et al., 2015; Kaufmann et al., 2021).
The average product success reflects fulfilling the targeted goals of all products or projects that are
individually defined. Strategic implementation success refers to the fit between the projects and the
firm's strategy. A portfolio is balanced if it contains a good mix of more innovative yet riskier projects
and projects that continue to build on the company's existing assets with lower levels of risk. Portfolio
synergies arise through the shared use of knowledge and decrease redundancy. Synergies can be
technological or market-driven and contribute to the portfolio’s effective use (Meskendahl, 2010).
Lastly, preparedness for the future describes the portfolio's long-term orientation, which is especially
relevant for project portfolios. In PPM, decision-makers and portfolio managers should invest in new

competencies to gain a competitive advantage in the future (Kock et al., 2015; Kaufmann et al., 2021).
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Kester et al. (2014) empirically demonstrated that PPM agility positively relates to the portfolio’s
balance, strategic alignment, and value, explaining that companies can quickly reshuffle resources to
adapt to changing environments. Kock and Gemiinden (2016) reasoned that transparent and rigorous
decision-making in PPM leads to a more agile portfolio. Especially inconvenient tasks, such as
terminating projects, could benefit from high-quality decision-making. Prior research also finds
empirical support for this relationship (Kester et al., 2014; Kock and Gemiinden, 2016; Queiroz et al.,
2018).

H1: Portfolio agility positively relates to portfolio success.

3.3.3 Dynamic Capabilities' Role for Portfolio Agility

Project portfolios can encounter turbulent environments (Kock and Gemiinden, 2016) and often face
higher levels of uncertainty and risk leading to a more dynamic decision-making process (Schultz et al.,

2013) and requiring a more adaptive portfolio management approach (Petit, 2012).

In this study, we hypothesize that the dynamic capabilities of sensing, seizing, and reconfiguring
positively associate with portfolio agility and, eventually, portfolio success. We argue that organizations
should regularly challenge their PPM capabilities to stay adaptive by enhancing their dynamic
capabilities. The sensing capability helps explore opportunities early, which enables portfolio managers
and decision-makers to remain flexible in their decision-making. Seizing helps exploit promising
opportunities' potential. Killen and Hunt (2010) define a range of portfolio management capabilities
that connect its primary objective—efficiently and effectively using the organization's scarce
resources—with dynamic capabilities. Dynamic capabilities build on experiences by "a combination of
tacit and explicit learning mechanisms" (Killen and Hunt, 2010, p. 164). While the organization grows
and gains experience, it needs reconfiguring to scrutinize its PPM processes regularly and adjust them

if necessary.

As Heimeriks et al. (2012, p. 719) state, higher-order routines, such as dynamic capabilities, "foster ad
hoc problem solving" and "counteract [...] the inertial forces" from already established processes. Petit
(2012) introduced Teece's (2007) dimensions in project portfolio management and argued that
portfolios' internal and external environments constantly change. Therefore, portfolio managers need to
align their resources with them continually. However, when establishing a capability, the firm still needs
to explore long-term projects instead of exploiting incremental innovation and striving for short-term
success. PPM capabilities, such as sensing project opportunities, seizing those opportunities, but also
challenging/ reconfiguring PPM processes, are characteristics of the PPM process and positively

contribute to portfolio agility. This ultimately leads to a competitive advantage. Agility thus acts as a



Study B: Dynamic capabilities and Portfolio Agility 56

mediator between dynamic capabilities and project portfolio success. Schilke et al. (2018) noted that
changes within the resource base (i.e., PPM agility) act as mediators that lead to higher performance
through dynamic capabilities. Therefore, we conclude that the dynamic capability's dimensions of
sensing, seizing, and reconfiguring as higher-order routines positively relate to portfolio agility. We

hypothesize:

H2a: Dynamic capabilities positively relate to portfolio agility and eventually to portfolio success

(mediation).

Second, we argue that the three dimensions relate to portfolio agility in a complementary way. Dynamic
capabilities at the portfolio level should occur concurrently to contribute to portfolio agility effectively.
Teece (2007, p. 1341) supports this argument in his seminal work: "The enterprise will need sensing,
seizing, and transformational/reconfiguring capabilities to be simultaneously developed and applied for
it to build and maintain competitive advantage." On the other hand, research has also proposed dynamic
capabilities as a sequential process (Helfat et al., 2009). This (chrono-)logical order would imply that
the firm first senses opportunities before seizing them and finally reconfigures its assets and resources.
However, even if seizing follows sensing a new opportunity, the capability to be proficient at seizing
should still be present at any time. Furthermore, as PPM is an ongoing process, constant questioning of
the current decision-making process is crucial in dynamic environments (Kaufmann et al., 2021).
Therefore, besides sensing and responding (seizing) (Overby et al., 2006; Roberts and Grover, 2014),
reconfiguring is also critical in the case of PPM (Killen et al., 2012; Park et al., 2017).

In conclusion, we propose that the three dimensions complement each other in their relationship to

portfolio agility. Thus:

H2b: The complementarity of sensing, seizing, and reconfiguring (three-way interaction) positively

relates to portfolio agility.

3.4 Methodology

3.4.1 Sample

The unit of analysis is the project portfolio. We used a cross-industry sample of medium to large-
sized firms’ project portfolios to test our hypotheses. First, we contacted 750 organizations with
portfolios of at least 20 simultaneously running projects. The collection of data covered a period of 6

months. For each portfolio, we addressed two informants: (1) a portfolio coordinator or manager who
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had a good overview of the portfolio and its processes (typically a portfolio manager, head of the project
management office, team leader of PMO division, or multi-project manager); (2) a senior management
decision maker who decided on selecting, prioritizing, and terminating projects (typically division head,
head of R&D, CEO, or vice president). Second, we sent the portfolio coordinators individualized online
survey links via email for each role. The coordinator was responsible for distributing the links. Our
respondent rate amounted to 20,9 %. We received answers from 143 portfolio coordinators and 149
portfolio decision-makers, collectively informing on 156 project portfolios. With the help of the
individualized links, we matched the informants' answers to the portfolios. For eight portfolios, only
the coordinator completed the survey; for 13 portfolios, only the decision maker completed the survey.
Thus, the final sample consists of 135 portfolios with matching answers from decision-makers and
portfolio coordinators. This two-informant design along different hierarchy levels enables us to reduce
common method bias (Podsakoff et al., 2003) because coordinators assess the exogenous variables and
decision-makers the endogenous variables (i.e., mediator and dependent variable). Additionally, the
informant with the best informative power for the respective variable assessed it. Table 6 gives an
overview of the sample characteristics (industry, employees, revenue, portfolio budget, means of
dynamic capabilities, and agility by industry). While some variance may appear across sectors (e.g., the
sensing dimension is higher in Electronics/IT than in Logistics), it is not systematic because an ANOVA

did not show statistically significant differences between industries.
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Table 6. Sample characteristics (Research Study B)

Industry Sensing  Seizing Reconfiguring P;);{?tl;o
Automotive/ Mechanical 21.48% 4.82 4.54 5.01 4.88
Banks/ Insurance 20.74% 4.76 4.51 5.47 4.64
Logistics 15.56% 4.02 3.61 4.88 4.13
Public administration 14.07% 4.51 4.17 5.13 4.45
Electronics/ IT 12.59% 5.02 4.40 4.78 5.01
Pharma/ Chemical 11.85% 4.60 4.45 4.92 4.77
Others 3.70% 4.93 4.70 5.27 5.40
Revenue Portfolio budget Employees

<100 Mio EUR 20.74% <10 Mio EUR 19.26% <500 28.89%
100-500 Mio EUR 21.48% 10-30 Mio EUR 22.96% 500-2000 28.15%
501-2,000 Mio EUR 25.92% 30-100 Mio EUR  22.96% >2000 42.96%
> 2,000 Mio EUR 31.85% >100 Mio EUR 34.81%

For measuring dynamic capabilities and portfolio agility, we use Likert scales from 1 ("strongly disagree")
to 7 ("strongly agree").

3.4.2 Measurement

Informants assessed the constructs using multi-item measurement scales. We derived the scales from
previous literature except for the construct of dynamic capabilities, which we derived from Teece (2007)
and adapted to the PPM context. Some items were adjusted to fit the context better. The corresponding
literature source can be found in the introduction of the respective variable. Unless otherwise stated,
informants rated the items on a seven-point Likert scale ranging from 1 ("strongly disagree") to 7
("strongly agree"). We applied measures to reduce a possible common method bias (Podsakoff et al.,
2003; Chang et al., 2010). First, we used different informants for the independent and dependent
variables. Second, we also assessed other variables besides those used in this study. Therefore,
participants could not recognize the relationship between the respective variables or infer our specific
research objectives from the questionnaire. Further, we formulated the questions objectively (e.g.,
“Essential project decisions are made within clearly defined portfolio meetings.”), which supported the

psychological and proximal separation of the questions.

To assess validity, we applied a principal component factor analysis followed by a confirmatory factor

analysis (CFA) (Podsakoff et al., 2003). The CFA had a good fit (y?[df = 676] = 960.87; RMSEA =
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0.056; SRMR = 0.070; CFI = 0.913). Furthermore, we used Cronbach's Alpha with a cut-off value of
0.7, the average variance extracted, and composite reliability for scale reliability (Ahire and Devaraj,

2001). We list all item wordings and the CFA results in Table 7.

Table 7. Survey Items (Research study B)

Construct Items Loading

2" order construct (Alpha = .731; AVE = .519; CR =.752), portfolio

Dynamic Capabilities coordinator informant

Sensing (Alpha = .852; AVE =.639; CR = .843) A7
We are good at identifying opportunities for new projects. 75
We frequently scan the environment for new project ideas. 81

We quickly identify changes in our environment that might

affect the project portfolio. 84
Seizing (Alpha = .816; AVE =.555; CR = .822) 1
We often prioritize projects in new topic areas ...
... that have a large economic potential. .87
... in which we expect fast progress in reaching their potential. .85
... in which we suffer competitive disadvantages if we entered 74
too late. '
When an innovation (technology, business model, process
innovation) within our portfolio shows great potential, we are 42
quickly able to exploit this innovation on a larger scale.
Reconfiguring (Alpha = .865; AVE =.707; CR = .881) 91
We continuously attempt to improve our portfolio 83
management processes to enhance our competitive position. ’
We are able to reconfigure our portfolio management 38
processes to react to the changing business environment. ’
We adapt decision-making processes within portfolio %2
management if the environment changes. '
Portfolio Agility (Alpha = .806; AVE = .502; CR = .801), decision maker
informant
We quickly adapt our project portfolio to ...
... changing customer needs and competitive conditions. 1
... changing resource situations. .65
... new technologies. 12

... changing strategic goals. 75
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Construct Items Loading
Technology turbulences (Alpha = .832; AVE = .646; CR = .842), decision maker
informant
The technology in our industry is changing rapidly. .83
There are frequent technological breakthroughs in our
. .93
industry.
Technological changes provide big opportunities in our
. .62
industry.
Formalization PPM (Alpha =.928; AVE =.757; CR =.925), portfolio coordinator
informant
Essential project decisions are made within clearly defined 79
portfolio meetings. ’
Our project portfolio management process is divided in
.81
clearly defined phases.
Our process for project portfolio management is clearly 9
specified. ’
Overall, we execute our project portfolio management 95
process in a well-structured manner. ’
. 2" order construct (Alpha = .814; AVE = .522; CR = .844),
Portfolio success . :
decision maker informant
Future preparedness  (Alpha =.884; AVE =.656; CR = .864) .68
We develop new technologies and/ or competencies in our
. . .81
projects to succeed in the future.
Our projects for new products, technologies, or services take 86
us a step ahead of our competition. ’
The projects enable us to shape the future of our industry. .89
Average product (Alpha = .860; AVE = .567; CR = .881) 61
success
Our products/ project results achieve the target costs defined 62
in the project. ’
Our products/ project results of the project achieve the 69
planned market goals (e.g., market share). '
Our products/ project results achieve the planned profitability
.95
goals (e.g., ROI).
Our products/ project results achieve the planned payback 93

period.
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Construct Items Loading

| Strategic (Alpha = .854; AVE = .617; CR = .863) 83

implementation success
The project portfolio is consistently aligned with the future of ]7
the company. ’
The corporate strategy is ideally implemented through our 90
project portfolio. ’
Our project resource allocation reflects our strategic 70
objectives. ’
The implementation of the strategy is considered a great 64
success in the organisation. ’

Synergies (Alpha =.753; AVE =.532; CR =.770) .67

During project execution, development synergies (e.g., shared
use of modules, platforms, technologies, etc.) between .83
projects are realized.

After project completion, exploitation synergies (e.g., shared
marketing/ sales channels, infrastructure, etc.) between 74
projects are realized.

We hardly ever have double work or redundant development. .60
Portfolio balance (Alpha = .885; AVE =.667; CR = .888) .80

There is a good balance in our project portfolio ...

... between new and existing areas of application. .87

... between new and existing technologies. .85

between pr.o.j ects .th'at develop new competences and 79

projects that utilize existing competences. '

... between risk and returns. 75

x?*[df = 676] = 960.87; RMSEA = 0.056; SRMR = 0.070; CFI = 0.913

Dependent variable. Portfolio success is operationalized as a five-dimensional second-order construct
which includes future preparedness (3 items), average product success (4 items), strategic
implementation success (4 items), synergies (3 items), and portfolio balance (4 items). The construct is
taken from existing literature (Jonas et al., 2013; Kock et al., 2015; Kaufmann et al., 2021). Senior

management decision-makers assessed the construct.

Mediator. Portfolio agility is measured as a four-item construct taken from prior literature (Kock and
Gemiinden, 2016). The construct describes the extent to which a firm can adapt quickly to changing

circumstances within the portfolio. Senior management decision-makers assessed the construct.
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Independent variables. For dynamic capabilities, we used three variables corresponding to sensing,
seizing, and reconfiguring dimensions from Teece (2007). As this is the first quantitative study to
directly operationalize dynamic capabilities in PPM, we adapted these constructs to the PPM context
and explicitly referred to projects and portfolio management, following Petit (2012). The sensing
variable consists of three items and refers to the ability to identify opportunities for new projects within
the portfolio, considering the portfolio’s environment and possible changes in it. Our understanding is
similar to Petit (2012, p. 542), who describes sensing as “structures, tools, and processes to sense, filter,
and interpret changes and uncertainties” in PPM. We illustrate the seizing dimension with four items
that reflect the selection of projects to exploit the optimal potential in the portfolio. Petit (2012, p. 547)
stated that the business model is an important component of the seizing mechanism because it is “used
as the decision criteria to select, prioritize, and group components into projects”. Therefore, we asked
project portfolio coordinators if they explicitly exploit innovations like, for example, business models
or processes if they show potential. Lastly, the reconfiguring dimension comprises three items that refer
to the ability to reconfigure and continuously improve the PPM processes (Petit, 2012). Portfolio

coordinators assessed the three variables.

Control variables. We controlled for several variables that might affect portfolio agility and portfolio
success. The firm size indicates the number of firm employees (natural logarithm) (Kopmann et al.,
2017; Kaufmann et al., 2021). Furthermore, we included the portfolio budget with the natural logarithm
of the portfolio's annual budget in million euros. We added the share of projects with really new content
(share newness) in percentage. To control the portfolio's environment, we added technological
turbulences with three items (Kock et al., 2015) since dynamic capabilities depend on environmental
dynamism (Schilke, 2014). Finally, we also controlled for the degree of formalization of the PPM
process by measuring a four-item construct (Teller et al., 2012; Schultz et al., 2013). We present the

constructs' descriptives and correlations in Table 8.
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Table 8. Descriptives and correlations (Research Study B)

Variables M SO 1) 2 & @ & O O & O
(1) Portfolio success 457 080 1.0

(2) Portfolio agility 467 106 51 1.0

(3) Sensing 464 129 17 25 1.0

(4) Seizing 432 1.14 17 23 58 1.0

(5) Reconfiguring 507 143 12 22 30 .54 1.0

(6) Firm size (In) 734 198 -06 -09 .16 .15 .03 1.0

(7) Portfolio budget (In) 365 167 .03 -03 .12 .09 .16 43 1.0

(8) Share newness 2098 21.13 -10 .04 .10 .10 -.04 -05 -27 1.0

(9) Technology turbulence 494 132 23 .18 .12 .08 .11 -14 .04 .01 1.0
(10) Formalization PPM 498 166 .16 .15 .16 42 66 .16 .13 -05 .06

n = 135; M = mean; SD = standard deviation; all correlations above .16 are significant at the 5%-level.

3.5 Results

We test the hypotheses in two ways. In the first step, for hypotheses H1 and H2a, we use structural
equation modeling (SEM) in Stata 16 to test whether dynamic capabilities as a second-order construct
positively relate to portfolio agility, which then mediates the relationship between dynamic capabilities
and portfolio success. The overall model with control variables provided a good fit (y?[df = 349] =
512.76; RMSEA = 0.059; SRMR = 0.077; CFI = 0.915). Figure 4 summarizes the SEM results. The
three dimensions of dynamic capabilities sensing (A=.470; p=.000), seizing (A=0.707; p=.000), and
reconfiguring (A=0.914; p=.000) loaded strongly on dynamic capabilities. This finding supports the
second-order nature of the construct. Furthermore, dynamic capabilities related positively to portfolio
agility (b=0.407; p=.033), confirming H2a. In addition, the model supports H1 in that portfolio agility
benefits portfolio success (b=0.672; p=.000). To identify the indirect effect of dynamic capabilities on
portfolio success through portfolio agility, we bootstrapped the results with 5,000 repetitions. This
indirect effect of dynamic capabilities through portfolio agility on portfolio success is also significant
(b=0.108; p=.015), thus confirming the mediating effect of portfolio agility on the relationship between
dynamic capabilities and portfolio success. The direct relationship between dynamic capabilities on

portfolio success is not significant, suggesting full mediation.
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Coordinator

A470%* | |

| I Senior manager
. . o | A07* . 672%* .
Seizing Dynamic capabilities | Portfolio agility Portfolio success
Reconfiguring

914%*

Firm size (In) -.087 -.006
Portfolio budget (In) -.058 013
Share newness .018 -.119
Technology turbulences { .166+ .081
Formalization PPM -.116 195 n=135. +p <0.1; *p <0.05; **p < 0.01

Figure 4. Results of structural equation model. Second-order modeling (Research Study B)

In a second step, we investigate the relationships between dynamic capabilities' individual dimensions
and portfolio agility (H2b). We hypothesized that the three underlying dimensions of dynamic
capabilities must occur simultaneously to unfold their full potential. Therefore, we used hierarchical
ordinary least squares (OLS) regression with interaction effects to test our hypothesis. The analysis and
results are shown in Table 9. Model 1 includes the control variables and tests their relationship with the
mediator variable portfolio agility. Technology turbulence (b=0.127; p=.069) and PPM formalization
(b=0.097; p=.081) positively relate to portfolio agility, whereas the other control variables are not
significant. In model 2, we included the three dimensions of dynamic capabilities. Sensing is positively
significant (b=0.148; p=.088), while seizing and reconfiguring remain insignificant (seizing: b=0.068;
p=.534; reconfiguring: b=0.064; p=.487). Because the variables are highly correlated, the coefficient
estimates in Model 2 cannot replicate the independent variables' effects on agility but show the

variables’ partial effects.

However, the three-way interaction term has a significant relationship with portfolio agility (b=-0.069;
p=.036), partly confirming H2b. While there is a relationship between the dimensions, the interaction
term does not indicate the dimensions to be entirely complementary. To better understand this result,
we plotted the simple slopes in Figure 5. The dimension seizing is plotted on the x-axis. The graph
shows the relationship between seizing and portfolio agility depending on the other two dimensions of
sensing and reconfiguring'. If sensing and reconfiguring are both low, there is a negative relationship
between seizing and portfolio agility, and the absolute value of portfolio agility is at its lowest along
the seizing dimension. However, if one of the two dimensions is highly pronounced, the relationship
between seizing and portfolio agility becomes positive. Therefore, apart from seizing, at least one of

the dimensions of sensing or reconfiguring is needed. On the other hand, if seizing is low, the overall

! High (low) values describe the mean value plus (minus) one standard deviation.
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portfolio agility is at its highest if the sensing capability is high, regardless of reconfiguring. This effect
then diminishes with increasing seizing capability. Consequently, sensing might play a more important
role in PPM than reconfiguring. Model 2 supports this interpretation because the sensing coefficient is

solely significant. The findings will be discussed in the next section.
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Table 9. Regression results (Research study B)

Portfolio agility

Portfolio success

(1) 2 3) 4) )
Firm size (In) -0.05 -0.06 -0.07 -0.02 -0.01
[0.35] [0.26] [0.19] [0.59] [0.73]
Portfolio budget (In) -0.00 -0.02 -0.05 0.01 0.02
[0.95] [0.73] [0.41] [0.82] [0.71]
Share newness 0.00 0.00 -0.00 -0.00 -0.00
[0.64] [0.95] [0.85] [0.11] [0.14]
Technology turbulence 0.13+ 0.10 0.12+ 0.08+ 0.07
[0.07] [0.14] [0.09] [0.09] [0.12]
Formalization PPM 0.10+ 0.03 0.05 0.07 0.05
[0.08] [0.71] [0.48] [0.17] [0.28]
Sensing 0.15+ -0.87 0.03 0.33
[0.09] [0.15] [0.66] [0.44]
Seizing 0.07 -1.96** 0.04 0.87+
[0.53] [0.01] [0.56] [0.10]
Reconfiguring 0.06 -1.10%* -0.08 0.30
[0.49] [0.04] [0.21] [0.43]
Sensing x seizing 0.38* -0.16
[0.03] [0.18]
Sensing x reconfiguring 0.20 -0.06
[0.12] [0.48]
Seizing x reconfiguring 0.39* -0.16
[0.01] [0.13]
-0.07* 0.03
Sensing x seizing x reconfiguring [0.04] [0.18]
Portfolio agility 0.36**  0.38**
[0.00] [0.00]
Constant 3.89%* 3.23%*%  8.81** 243**  0.63
[0.00] [0.00] [0.00] [0.00] [0.70]
R-squared 0.062 0.122 0.183 0.314 0.330
Adjusted R-squared 0.025 0.066 0.102 0.265 0.258

OLS regression; n (project portfolios) = 135; unstandardized regression coefficients are
reported; + > 0.1; *p < 0.05; * *p < 0.01; p-value in brackets
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Models 4 and 5 show the relationship between the independent variables, the mediator portfolio agility,
and the dependent variable portfolio success. The three-way interaction term is not significant for
portfolio success (b=0.03; p=.184). Though, portfolio agility has a positive relationship with portfolio
success, supporting H1 (Model 4: b= 0.363; p = 0.000; Model 5: b= 0.384; p =0.000). We can say the
regression, besides testing H2b, confirms our findings from the SEM that agility mediates the
relationship between dynamic capabilities and portfolio success and that there is a strong relationship

between agility and portfolio success.
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Figure 5. Simple slopes (Research Study B)

3.6 Discussion

Dynamic capabilities enable firms to gain competitive advantages by adapting quickly to changing
environments and "shape them through innovation" (Rothaermel and Hess, 2007; Teece, 2007, p. 1319).
The dynamic capabilities framework suggests three dimensions representing dynamic capabilities on
the firm level: sensing market and technology opportunities, seizing opportunities through prioritizing
and exploiting innovations, and continuously reconfiguring assets and structures (Teece, 2007; Helfat
and Peteraf, 2015). This study aimed to empirically investigate the relationship between dynamic
capabilities and portfolio agility, the complementarity of dynamic capabilities, and the mediated effect

of portfolio agility between dynamic capabilities and portfolio success.
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First, the results from the SEM (Figure 4) confirm the positive relationship between portfolio agility
and portfolio success in PPM (Kester et al., 2014). Portfolio agility enables firms to quickly and flexibly
adapt to changing environmental conditions (Sambamurthy et al., 2003; Roberts and Grover, 2014).
Therefore, the portfolio can quickly change its composition to achieve a better balance. It further allows
portfolios to align the portfolio with the strategy continuously. Kester et al. (2011) state that a quick
shift towards more promising projects by terminating others can improve the value of the overall
product success. This also contributes to the synergies of a portfolio as a faster shift of resources avoids

duplication of work.

Second, we argued that the complementarity of the three dimensions of sensing, seizing, and
reconfiguring positively relates to portfolio agility. Here, we tested two alternative hypotheses: the
relationship between portfolio agility and dynamic capabilities, where dynamic capabilities are
conceptualized as a second-order construct, and the effect of dynamic capabilities as a three-way
interaction on portfolio agility. No alternative prevails in the study, but both alternatives let us explore

different perspectives of dynamic capabilities.

For the first alternative, our study showed that portfolio agility mediates the relationship between the
dimensions from Teece (2007) and portfolio success. As Schilke et al. (2018) point out, the intermediate
outcome of dynamic capabilities is changing the resource base, leading to higher performance. In a
project portfolio, the dimensions of sensing, seizing, and reconfiguring, reflecting parts of the PPM
process, contribute in the first step to portfolio agility and then to portfolio success. We open the black
box and argue that dynamic capabilities implicitly relate to portfolio success, mainly driven by portfolio
agility. Dynamic capabilities enable portfolios to become flexible and balance exploring new

opportunities and relying on the current business (Davies and Brady, 2016).

However, for our second alternative, we found a more complex three-way interaction in our regressions
(Figure 5). If project portfolio management lacks both capabilities of sensing and reconfiguring, project
portfolio managers cannot sense changes in the environment or seek new possible project ideas.
Furthermore, adapting their portfolio processes seems equally difficult for those firms. It possibly leads
to less advanced seizing capability and, conclusively, to overall low portfolio agility. Decision-makers
and portfolio managers are unable to "back the right horse" and exploit the best opportunity. Likewise,

poor decision-making makes the portfolio slow to adapt (Kock and Gemiinden, 2016).

If the company is good at at least one capability of seizing or reconfiguring, the situation changes, and
the portfolio becomes more agile. First, solid sensing of opportunities could give organizations a time
advantage. Decision-makers would then be able to decide on suitable projects earlier. This might be
especially relevant for organizations with a dedicated project portfolio which is highly common in
certain industries. In summary, for some industries, investing more into the sensing capability within

the portfolio would be more beneficial by building up R&D resources, for example.
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Further, if reconfiguring is highly pronounced, the organization can adapt its PPM processes. An
exemplary case of reconfiguring would be increasing the portfolio review frequency from quarterly to
monthly reviews. In combination with a good seizing capability, firms still increase their portfolio
agility because they can easily change their processes to use emerging opportunities better.
Nevertheless, if organizations are low at sensing and reconfiguring and are at the point of deciding
where to build their capabilities, our results might give some orientation. As shown in the results, the
sensing capacity is dominant. Therefore, sensing should not be neglected and maybe chosen first, as
spotting business opportunities is an essential capability for portfolio agility (Teece et al., 2016). In line
with our study, Steen et al. (2021) found that sensing and seizing are interrelated in an open innovation
context for interfirm projects. They specified sensing as external sourcing and revealing information
for innovation and seizing as project network competencies and problem-solving abilities. They found
that these categories influence a firm’s innovation performance. In contrast, we generalized the findings
for all types of project portfolios, which is why our conceptualization of Teece’s dimensions is more
generally applicable. Further, we integrated reconfiguring, arguing that questioning PPM processes is

valuable for becoming agile.

3.7 Conclusions

3.7.1 Theoretical Implications

This paper yields several contributions to dynamic capabilities and project portfolio management
research streams. First, the paper adds interesting insights to the literature on dynamic capabilities in
PPM (Killen et al., 2012; Petit, 2012; Davies and Brady, 2016; Teece et al., 2016). By empirically
demonstrating that the dimensions from Teece (2007) contribute to portfolio agility and portfolio
success, we offer a theoretical perspective on how the three dimensions of sensing, seizing, and
reconfiguring can be interpreted in PPM. To our understanding, the dimensions are characteristics of
the PPM process. This study’s findings thus broaden the view of Killen and Hunt (2010). While they
explained portfolio management as a dynamic capability with the "processes, positions, paths"
framework from Teece et al. (1997), we add insights to the processes by integrating the elaborated
dimensions of Teece (2007) as proposed by Petit (2012). The three-way interaction of the dimensions
enabled us to identify the importance of each dimension. Additionally, with the mediated model, we
show that portfolio agility is one of the mechanisms that lead to performance variations, as it represents
changes within the resource base. Therefore, this study indicates that portfolio agility mediates dynamic
capabilities, which answers the call for further research on dynamic capabilities' mechanisms and

intermediate outcomes (Killen et al., 2012; Schilke et al., 2018).
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Second, the findings shed light on the research field on agility in PPM (Kester et al., 2014; Kock and
Gemiinden, 2016; Hoffmann et al., 2020; Kaufmann et al., 2020). The results broaden the view on
antecedents of portfolio agility under consideration of dynamic capabilities. As Kock and Gemiinden
(2016) point out, the research field of antecedents of agility in PPM is scarce. Their study identified
structural components of a project portfolio, which serve as antecedents for decision-making and,
eventually, portfolio agility. With our research, we added processual components as antecedents to
portfolio agility. Furthermore, their paper argued that decision-making in PPM is comparable to the
"seizing" lens of dimensions. We could empirically confirm this assumption and expand the framework

by integrating sensing and reconfiguring.

Lastly, we find that project portfolios must be aware of their environment and consider their context in
project portfolio decision-making (Killen et al., 2012; Martinsuo and Geraldi, 2020). Here, dynamic
capabilities support portfolios to identify and exploit internal and external potential. Ultimately,
dynamic capabilities allow portfolios to be flexible while staying efficient because they can perceive
the environment more realistically (Hoffmann et al., 2020). We demonstrated that dynamic capabilities
positively associate with a portfolio’s agility. Portfolios with high sensing, seizing, and reconfiguring

better adapt to changing environments or resource situations.
3.7.2 Managerial Implications

The study demonstrates the relevance of portfolio agility and the aspiration for dynamic capabilities in
PPM. We find a positive relationship between dynamic capabilities, portfolio agility, and portfolio
success. Therefore, we encourage project portfolio managers and decision makers to integrate dynamic
processes into their PPM and to challenge the current capabilities regularly, as this can bring a
competitive advantage due to a more flexible and adaptive portfolio. Sensing means identifying
upcoming trends, forcing portfolios to actively fill the project idea pipeline. This goes beyond just
reviewing project proposals, looking for opportunities and maintaining an active idea portfolio
management (Kock et al., 2015). Exemplary techniques and methods that support sensing might be
roadmapping and foresight tools (Bengtsson and Lindkvist, 2017; Kock and Gemiinden, 2019) or open
innovation approaches to expand the knowledge breadth by getting in touch with external partners

(Melo et al., 2021; Steen et al., 2021).

Seizing exploits projects opportunities that seem promising. Steen et al. (2021) recommend that seizing
reflects a good project competence network where the project partners have good relationships and
communicate well with each other in the case of open innovation. Other scholars emphasize good
prioritization criteria to select suitable projects (Daniel et al., 2014). We think being good at seizing
PPM requires a certain maturity of PPM basics, such as good communication and formalization (Teller
et al.,, 2012). But this can also be reflected in other factors. Future research may examine the

prerequisites of seizing to identify the most important factors.
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Reconfiguring describes questioning current PPM practices and adjusting them if necessary.
Practitioner frameworks such as scaled agile portfolio management (SAFe) support “relentless
improvement” and have anchored this learning culture as a core value (Leffingwell, 2007). Of course,
portfolios do not have to convert directly to agile, but portfolio managers can use the core values as a
guide and inspiration. This means, for example, having regular meetings to review the PPM process,
collecting feedback from portfolio stakeholders, and evaluating if the trends that came up through a
good sensing capability not only initiate new projects but also change PPM routines and processes. Due
to changes in the environment and upcoming trends, project portfolios must continuously adapt their
prioritization and success criteria for projects, as the case of sustainability demonstrates (Sabini et al.,
2019). Here, requirements of sustainability conflict with traditional competitive requirements forcing
companies to adapt their processes (Hengst et al., 2020). Thus, reconfiguring is an essential antecedent

for a portfolio’s agility.

Lastly, the results show an interaction term between the three dynamic capabilities constituting portfolio
agility. Thus, we recommend that decision-makers prioritize, especially if resources are scarce, which
capability to build first. Even if sensing has the greatest impact on portfolio agility, investing in other

capabilities first for different kinds of project portfolios or industries could make sense.
3.7.3 Limitations and Future Research

Several limitations should be considered while interpreting this study's results. First, we used a cross-
sectional study to test our hypotheses. Therefore, we cannot entail causality from correlational evidence
between variables. Even though we used different informants for the independent and dependent
variables, we cannot entirely exclude the possibility of common method bias (Podsakoff et al., 2003).
Future research could perform a longitudinal or action research design to investigate how building up

dynamic capabilities over time impact a portfolio’s agility.

Second, we operationalized dynamic capabilities to reflect the PPM process and thus cannot investigate
underlying practices that shape dynamic capabilities. Here, micro-foundations that move beyond the
project portfolio level might significantly influence building dynamic capabilities. Future research
could explore individuals who shape dynamic capabilities, such as project managers acquiring specific
skills or experience. Additionally, another area of research interest might involve comparing different
types of leadership among senior management, which either support or hinder the utilization of dynamic

capabilities in PPM.

Third, we offer relevant insights into the interplay among the three dynamic capability dimensions. Yet,
contingency factors (e.g., the industry sector or portfolio characteristics such as size or type) may also
influence the relationship between dynamic capabilities and portfolio agility. Especially in traditionally

oriented types of project portfolios, like construction portfolios, other dimensions of the dynamic
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capabilities might become more critical due to the less volatile and more predictable environment.
Future research could compare different industries or other factors to determine when and which skills

become important.

Nonetheless, dynamic capabilities change over time, and companies must learn new dynamic
capabilities regularly (Teece et al., 1997; Helfat et al., 2009; Séderlund, 2011). This might open avenues
for future research. For example, Schilke et al. (2018) point out that building dynamic capabilities and
strategic change is a process that does not occur directly. Therefore, it could be interesting to examine
the process of building capabilities. In this regard, a longitudinal research approach to project portfolios

could give more conclusions about the change in dynamic capabilities.
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Chapter 4  Research Study C:
The Relevance of Urban Agglomeration
Micro-Foundations for the Emergence of

Innovation in Living Labs: A Qualitative
Field Study

Abstract:

Living labs are one method to integrate sustainability measures among urban actors and to increase
innovation activities in an area. Research found evidence that innovation drivers in these projects are
based on agglomeration effects, meaning that innovation activities aggregate because of urban
initiatives. However, agglomeration effects are not equally distributed and are always beneficial among
actors. Therefore, this paper investigates which underlying agglomeration mechanisms lead to trade-
offs between living lab actors and how they develop over time. We conduct a two-year ethnographic
field study from the application phase of an urban living lab with multiple subproject innovation
initiatives until the first year of its implementation. We collected data through field observations (e.g.,
project meetings), documentary data from the application sketch to the elaborated project plan, and
interviews with 34 different internal and external project stakeholders (i.e., sub-project leaders on the
university and industry side). The findings suggest that agglomeration effects do not occur consistently
but depend on the respective partner, type of micro-foundation, or time in the project. The study
underscores the importance of urban agglomeration effects on living labs and contributes to the
literature on urban innovation and a more differentiated view of their agglomeration micro-foundations.
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4.1 Introduction

Due to the sustainability transition, which is a "fundamental transformation towards more sustainable
modes of production and consumption" (Markard et al., 2012, p. 955), governments have invested
heavily in recent years in innovation projects, creating financial incentives for companies to participate
(Lindberg et al., 2019; Krieger and Zipperer, 2022). Companies feel pressure to align their strategies
sustainably to remain competitive and innovative (Hengst et al., 2020; Klein et al., 2021). For example,
with the Energy Research Program "Innovations for the Energy Transition," the German government
sets out guidelines for energy research funding in the coming years, supporting projects with around 6
billion euros (Federal Ministry for Economic Affairs and Energy, 2021). One program focus is
establishing living labs that test technologies at an operational level and identify innovation potential.
The term 'living labs' subsumes several forms of open innovation in which different actors collaborate
on a local level to innovate on a common topic, for example, the energy transition (Voytenko et al.,
2016; Coffay et al., 2022; Fuglsang and Hansen, 2022). Living labs often focus on urban areas because
cities consume many resources and offer the potential for development through established industry

and research (Kroh, 2021).

Two aspects of such urban living labs have received little attention so far, which might harm the labs'
innovation success. First, even though the literature on living labs emphasizes collaboration on an urban
level, it might not be advantageous for every collaborating partner. One reason for trade-offs between
local actors is agglomeration effects, which describe the impact of geographic concentration (e.g., of a
specific industry) on firms and the local area (Marshall, 1890; Duranton and Puga, 2004). Research has
shown that agglomeration can explain why innovative firms settle in a region, which leads to a more
innovative or financially better output for these resident firms (Carlino and Kerr, 2015). However,
agglomeration effects are not always equally distributed, and some regional actors or industries may
benefit more than others (Mathias et al., 2020). Research has not yet investigated those effects and their
impact on a living lab's development, although agglomeration could be a primary driver or barrier to

the successful growth of a living lab (Nevens et al., 2013; McCrory et al., 2020).

Second, most research investigates living labs that have already started (Fuglsang and Hansen, 2022).
As many living labs are publicly funded, the start of living labs marks the success of the application
phase. Thus, research potentially ignores the profound uncertainty and risk during the planning phase.
For example, stakeholders invest time in finalizing project proposals, although the final project
acceptance is uncertain. A longitudinal perspective of living labs could shed light on the emergence of
living labs and the participation of different stakeholders in living labs over time (Hossain et al., 2019).
In addition, it makes sense to investigate agglomeration effects before launching a living lab because

partners typically meet in the project application phase.
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Addressing these research gaps, we ask: Which underlying agglomeration mechanisms lead to trade-

offs between different living lab actors, and how do they develop over time?

To answer the research question, we rely on the micro-foundations of agglomeration as a research
framework that distinguishes three underlying mechanisms: sharing, matching, and learning (Duranton
and Puga, 2004). We conduct a two-year ethnographic case study from the application phase of an urban
living lab with multiple subproject innovation initiatives to the first year of its implementation after the
application approval. We collect data through field observations (e.g., project meetings), documentary
data from the application sketch to the elaborated project plan, and interviews with 34 project
stakeholders (i.e., sub-project leaders on university and industry sides). To analyze our results, we rely

on the analytical approach by Goffin et al. (2019).

Our findings suggest that not all agglomeration effects promote project work in a living lab. Further, it
depends on the actor and our investigation's time. Whereas university actors could draw advantages
from the locality, companies had uncertainties, especially in the project application phase, due to the
agglomeration. After the project started, they were deprived of some advantages even later. However,
the urban work across partners opened up new possibilities for developing methods and finding

solutions for the energy transition due to agglomeration effects.

With our study, we make several contributions to theory and practice. The study is the first to transfer
agglomeration theory to living labs. We thus contribute to the literature on living labs and their role in
the urban sustainability transition (Nevens et al., 2013; Hossain et al., 2019; Fuglsang and Hansen,
2022). Further, we extend the research of agglomeration effects by a qualitative investigation that
enabled a longitudinal consideration of agglomeration effects (Duranton and Puga, 2004; Mathias et al.,
2020). We demonstrated that micro-foundations have different effects on the different types of local
actors. Lastly, we derive managerial recommendations for companies, universities, policymakers, and

living lab organizers.

4.2 Theoretical Background

4.2.1 Living Labs

Living labs—a recently emerging phenomenon—are platforms for innovations, benefiting private
companies and public organizations while placing citizens and their needs at the center (Gasco, 2017;
Fuglsang and Hansen, 2022). The term lab is combined with other words besides ‘living,” for example,
real-world, urban living, learning, change, or transformation lab (McCrory et al., 2020). However, the
terms have a similar meaning, i.e., governments and authorities create incentives for cities to experiment

in a real-life setting with new ideas, leading to innovative solutions (Kronsell and Mukhtar-Landgren,
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2018; Compagnucci et al., 2021). We will use the term living lab in the following to remain consistent.
Living labs are a unique form of (open) innovation ecosystems focused on co-creation and co-
production (Pallot, 2009; Nevens et al., 2013; Kroh, 2021; Leminen et al., 2021). Although living labs
are fundamentally similar in their objective, they encounter diverse topics, involved stakeholders, and
types of partnerships, making research on living labs complex. In an urban environment, living labs
"address a range of challenges including new technology, climate, building retrofit, food production,
urban landscape, sustainability, low carbon economy, with goals that vary between post-carbon living,

technology change, knowledge production, and economic growth" (Voytenko et al., 2016, p. 47).

Living Labs often have a sustainable background to drive the sustainability transition in cities
(Voytenko et al., 2016; David and Gross, 2019; Leminen et al., 2021). Nevens et al. (2013) give several
reasons for this topic choice: firstly, cities are primary actors in unsustainable behavior, as most
consumption and production take place there; accordingly, the city is a good starting point for
implementing sustainability measures with political authorities. In their literature analysis, McCrory et
al. (2020) identify three lab characteristics, which they describe concerning sustainability. First, living
labs occur in a confined space, emphasizing an experiment's character (Weiland et al., 2017). Second,
living labs apply different processes that support problem framing and the development of solutions.
Third, the organization's dimension portrays stakeholders and resources involved in the living lab.
Further, they describe that sustainable living labs touch different research streams of geography,

innovation, sustainability, and governance.

Experimentation through living labs can facilitate institutional change by deinstitutionalizing existing
configurations while institutionalizing more adequate ones (Fuenfschilling et al., 2018). This can be of
utmost importance in the energy field, which needs multiple institutional and technical changes to
conform to the already reshaped social-political ones (Verzijlbergh et al., 2017). The departure from
the unsustainable forms of energy production to sustainable ones presents a type of exnovation process
in which current technology needs to be replaced by a better-suited technology in line with new political
goals (Dvarioniene et al., 2015; David and Gross, 2019). In conclusion, living labs are locally

concentrated, therefore, agglomeration theory provides a valuable theoretical perspective.

4.2.2 Innovation and Micro-Foundations for Urban Agglomeration

Marshall (1890) described the fundamental concept of agglomeration effects or economies that
geographic concentration happens if economic activities (e.g., industry) are similar. Agglomeration
economies further enable access to resources like knowledge, human capital, or other needed input for
firms (McCann and Folta, 2011), which bring better financial (Porter, 1998) or innovation performance.

(Marshall, 1890) highlighted how agglomeration effects promote the diffusion of innovations and ideas.
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In innovation literature, researchers use knowledge spillover effects due to agglomeration economies
as the central premise of why the innovation activity of firms increases in regional clusters (Alcacer and
Chung, 2007). But agglomeration economies and their effects on innovation depend on different aspects
like the degree of innovation (incremental vs. radical) (Audretsch and Feldman, 2004; Hervas-Oliver et
al., 2022), the type of industry (e.g., high-tech industry) (Mathias et al., 2020), and the type of urban

actor.

In their meta-analysis, Mathias et al. (2020) investigated the effect of urban agglomeration on an
individual firm's innovation and financial performance. They found that a firm's age moderates the
relationship between agglomeration and innovative/ financial performance. While nascent firms benefit
from agglomeration effects regarding their innovative performance, incumbents experience this
relationship with economic outcomes. Further, it depends on the industry type and maturity. Start-ups
are a particular case of nascent organizations. Capozza et al. (2018) found that start-ups benefit from
diverse and industry-specific knowledge areas. Further, the settlement of innovative start-ups depends

on the relatedness of industries located in the surrounding area (Gao et al., 2021).

Another factor that enables innovation activities through agglomeration is research institutes, such as
universities (Orlando et al., 2019; Schlegel et al., 2021). Arguing that universities are located in cities
and promoting cooperation with the local industry leads to knowledge spillovers and increases
innovative performance in these geographical clusters (Cowan and Zinovyeva, 2013). In conclusion,
different actors in a geographical cluster vary in success from agglomeration effects. It depends on the

case under investigation (e.g., type of industry).

Duranton and Puga (2004) present three underlying mechanisms (micro-foundations) that explain the
emergence of agglomeration effects (i.e., an increase in innovative activities in a regional cluster): (1)
sharing (i.e., sharing local facilities and gains from attracting more labor), (2) matching (i.e., improving
matching chances and quality between resources of an urban economy), and (3) learning (i.e., increased
knowledge generation, diffusion, and accumulation within regional actors). In the following, we will
describe the three micro-foundations in further detail regarding their advantages for geographic clusters

and possible pitfalls.

Sharing includes sharing resources, gains, and risks due to a geographic cluster. First, sharing resources
focuses on the infrastructure of a region (i.e., indivisible goods and facilities, customers) that is
advantageous for economic actors. Further, companies benefit from a greater variety of specialized
individuals. It implies that there must be a balance between a good choice of labor (or intermediate
suppliers) and sufficient specialized expertise in a region. In addition, specialized personnel add up to
a thematically clustered region. Thummadi and Paruchuri (2022) transferred the character of sharing in
a broader sense to tacit knowledge of an area that helps actors apply the knowledge and draw advantages

from it.
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Matching explains how matching resources (e.g., a worker fits with a company) increases quality and
chances and how those advantages mitigate possible hold-up problems. The basic process from
Duranton and Puga (2004) regarding quality is that more agents strengthen competition, as labor
increases disproportionately to companies. Further, more choices lead to a more suitable match for both
sides and a higher chance of finding a match. In addition, workers are not necessarily tied to one
company or vice versa, as a possible specialization into a thematic field (asset specificity) becomes less

of a problem when further geographical opportunities for matching open up.

Learning describes that a conglomeration of people inevitably leads to learning opportunities through
knowledge generation, diffusion, and accumulation (Duranton and Puga, 2004). Prior research stated
that learning primarily supports innovations because knowledge spillovers occur more frequently in
dense geographic areas (Carlino and Kerr, 2015). For nascent firms, a diversified region might be better
at first to know different products and processes. Later, incumbents move into specialized areas,
exchanging ideas with homogenous firms. Individuals who already have more excellent knowledge or
skills drive knowledge diffusion. However, regional diffusion of information can moreover lead to
disadvantages for firms. Duranton and Puga (2004) discuss the problems of inefficient herding
(incorrect information from one company influences the other companies' decisions) and strategic
delays (companies wait for others to make decisions before they act themselves). Lastly, knowledge
accumulation means that stakeholders can benefit from regional innovations and expand their

knowledge, as innovations might lead to spillover effects.

Duranton and Puga (2004) discuss micro-foundations of agglomeration in smart cities and their policies.
They found that policies regarding smart cities (e.g., implementing smart information and
communication technology) increased patent activities in that area, arguing that knowledge

accumulation happens within cities, leading to knowledge spillovers in that region.

Consequently, local initiatives are generally conducive to innovation, but the agglomeration effects do

not affect every actor equally at every point in time.

4.3 Method

4.3.1 Research Context

We studied agglomeration effects in a living lab in Germany. The living lab is part of the energy
research program "Innovations for the Energy Transition" of the federal government, aiming to reach
energy and climate policy goals. One focus of the program is implementing living labs for the energy

transition. They strive for innovative solutions that can be introduced into a market on an industrial
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scale. The living labs look at the systemic interplay of energy supply and demand at the level of, for

example, a specific neighborhood, one or more selected cities, or even a span of several states.

The studied living lab aims to demonstrate that a technically proven potential for energy efficiency and
flexibility is economically feasible and socially acceptable. For this purpose, the living lab needs to
develop innovative solutions to bring successful technical pilots into widespread use by intelligently

linking individual neighborhoods of the urban energy system under consideration of sector coupling.

The German Federal Ministry of Economics and Technology supports the studied living lab with around
40 million EUR, whereas the project volume is approximately 110 million EUR. The main objective is
to save permanently about 14,500 tons of CO2 per year and increase electrical flexibility potential by
around 4.5 MW. These savings and flexibility opportunities should continue to grow long after the
project ends. The project involves industry, urban economy, and research/academia players. Further,
start-ups are among the project participants. The thematic fields of the actors are very heterogeneous
and represent important sectors that belong to urban development, such as the construction sector, the
energy supply sector, and manufacturing industrial companies. Overall, the project has over 15 partners
(i.e., firms and universities) and 45 persons working actively on the project. The living lab has ten
subprojects, each handling a specific topic that ultimately contributes to the overall goal of energy
efficiency and CO2 savings. The city where the living lab takes place is a typical medium-sized city
structured into smaller neighborhoods (quarters) and located in a high-performance metropolitan region.
Many universities and research institutions in the city already cope with energy efficiency and flexibility
issues. In conclusion, the present situation gives the prerequisites for developing innovations through

possible agglomeration effects.
4.3.2 Research Design and Data Collection
Research design

We conducted a longitudinal qualitative case study with triangulated data from 2020 to 2022. The
authors had unfettered access to the project data and the project members. The authors participated in
all important meetings during an initial round of interviews after six months of the project's start.
Additionally, the authors were given access to all documents, including the initial project proposal,

interim reports for the Federal Ministry, and the financial plans of the project.
Interviews

We conducted semi-structured interviews with 34 informants who were all part of the project
consortium. The interviewees were, for example, subproject managers or part of the overall project
coordination. In addition, the authors tried to interview at least one person from the scientific
environment (e.g., university) and one from the industrial environment (e.g., municipal construction

company) for each subproject. We did this to receive a comprehensive view of the working situation
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within a subproject, as work behavior might differ between industry and scientific environments, and
to mitigate information bias. The interviews lasted between 20 and 69 minutes (an average of 40
minutes). All interviews via video conference or telephone” were audio-recorded and then transcribed.
In addition to the formal interviews, the authors were in lively exchanges with the project participants
to document new information or developments in the subproject as part of the field observation. To
grant anonymity to the participants, we assigned random numbers to the interviews (e.g., N2, N30). In

Table 10, we give an overview of the interviewees, their job titles, and the length of the interviews.
Field observation

The authors had access to and received invitations to all critical meetings since early 2020, over a year
before the project started. Therefore, we could accompany the project proposal process until the project
begins to recognize significant changes or challenges (e.g., in the planned measures) that might not be
visible after the ministry approves its plans. This included formal meetings and informal phone calls or
lunch breaks with the project coordination team that worked on the proposal. After the project started,
the authors participated in every formal regular project meeting (see Table 11 for further details). The
field observation opened the possibility of gaining an in-depth understanding of the project
development. Further, the authors learned more about the motivation behind the project participation of
the different actors. In the following, we state observations with the abbreviation "(obs.)" if we refer to

an informal field note.
Documentary data

The authors had access to all data regarding the project organization. The documents contain minutes
of regular meetings (once a month)/ milestone meetings (every three months)/ general project meetings
(half a year with representatives from the project-executing agency and the Federal Ministry), the initial
project sketch, project proposal, project plan (time and budget plans), success control, project
presentations, interim reports, and cooperation agreements. Through the documentary data, the authors
could objectively track the project's development and the insight from the field observation. In the
following, we note text parts in the results with "(doc.)" if we refer to those sources. We give an
overview of the sample structure in Table 11. All documents enabled us to validate our data from the

Interviews.

2 We could not meet the interviewees in person due to the coronavirus pandemic and the associated restrictions in

Germany in 2021.
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Table 10. Interviewee background information (Research Study C)

Informant  University/Industry  Job title ::ﬁ;:;l(elvn‘l]l:mm)
N1 University Head of Unit 00:56
N2 Industry Project Manager 01:02
N3 University Research Assistant 00:28
N4 University Research Assistant 00:19
N5 Industry Project Manager 00:42
N6 University Research Assistant 00:33
N7 Industry CEO 00:46
N8 University Head of Institute 00:49
N9 Industry CEO 00:48
N10 University Research Assistant 00:44
NI1 University Research Assistant 00:34
Ni12 Industry Project manager 00:29
N13 University Research Assistant 00:27
N14 University Research Assistant 00:26
NI15 University Head of Institute 00:36
N16 Industry Head of Unit 00:35
N17 University Research Assistant 00:39
NI18 University Postdoctoral researcher  00:31
NI19 University Research Assistant 00:34
N20 University Head of Institute 00:43
N21 University Head of Institute 00:36
N22 Industry Director 00:45
N23 Industry Energy Consultant 00:39
N24 Industry Authorized Signatory 00:29
N25 Industry Public Employee 00:21
N26 University Research Assistant 00:35
N27 University Research Assistant 01:07
N28 Industry CEO 00:46
N29 University Research Assistant 00:40
N30 University Research Assistant 00:24
N31 University Scientist 01:09
N32 Industry Project Engineer 00:33
N33 Industry Municipal Employee 00:53
N34 University Research Assistant 00:39
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Table 11. Sample Structure (Research Study C)

Total Details

Interview partners 34 440 pages of transcript

Documents

Project sketch 1 30 pages

Project proposal 1 343 pages

Project plan 1 Excel file with 12 sub-sheets

Project reports 2 81 pages

Other Meeting protocols, cooperation agreements

Analytical Approach

We used MAXQDAZ22 to code the interviews and other data sources. The different kinds of sources at
different points in time enabled the reliability and trustworthiness of our findings (Eisenhardt, 1989;

Yin, 1994). As we aimed for reliability and validity of our analysis, we followed the approach suggested
by Goffin et al. (2019).

For the coding process, we started with first-order codes that represented the actions of the different
project actors in the subprojects from the beginning of the project proposal process until one year after
the start of the project. We wanted to understand how the actions of completing the project proposal
and starting with the project might differ between universities and industry levels. For second-order
codes, we relied on the micro-foundations from (Duranton and Puga, 2004) and looked into "sharing,"

"matching," and "learning" mechanisms for the given time frame (Langley et al., 2013). To ensure
analytical quality, we collected feedback from participants by presenting interim results in project
meetings. Here, we challenged our understanding with the living lab members and thoroughly discussed
our findings with the project partners. Further, we could verify our results through data sources and

ongoing data collection.

4.4 Results

This section will explain how the studied living lab evolved under consideration of the micro-
foundations of urban agglomeration effects (Duranton and Puga, 2004). Therefore, we will first look at
the three mechanisms of sharing, matching, and learning and explain how they apply to the situation
concerning the different actors. We will differentiate between universities, industry, and across those
actors within each mechanism. In addition, we analyze different points in time where t; stands for the
project application phase and t, for the first year after the project start. Finally, we elaborate on where
the agglomeration theory reaches its limits due to sustainability and regulatory reasons. We give an

overview of the results in Figure 6.



&3

Study C: Urban Agglomeration in Living Labs

14
ue;s 109foud Jaye Jeah | oseyd uonezueliue; &

ue)s 1098foid

aseyd [esodoud 109foid T2

yoleys

> 109(0.d Jo @oue)daooy

|
Lo 1

I

_ uoisnyip aBpajmouy [es1uyos | _

_ sAejap 216918418 (SWIJ JUBQUINDU|

_ s|esodoud j08loid 211gnd Jnoge uonelausb abpajmouy)

_ uolezi|eioads [eNpPIAIPUI WO} SUleo) _

saakojdwa Buninioay

| Aasnpu]

buruiesT (||
_ RISIBAIUN
| Ansnpy]
" BUIgoTEN (11
_ INSEN!
| 7asnpu]
| Bumeys (|
_ ANSIBAIUN

Figure 6. Micro-foundations of agglomeration effects before and after the project started in the living

lab (Research Study C)
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4.4.1 Sharing in Living Labs

We found micro-foundations of sharing in the living lab. However, the benefits of sharing were not

apparent on both sides.

On the university side, institutions could share the gains from individual specialization. In this case,
universities recruited people for the living lab, who were then able to specialize in their area of interest.
This process was mainly matured on the university side. In addition to administrative staff, primarily
scientific staff (e.g., research assistants) was hired, which is often the objective of institutes when
participating in research projects (doc). It means that the institutes got "extra workers" that could not
only produce more outcomes, but because of the more time spent on the task, they could specialize in

the respective fields and increase efficiency. As one person from the university side stated:

And today, and this is also where we come in with the [living lab], the vehicle systems, i.e.,
mobility and energy systems, are particularly interesting in that they interact very strongly across
sectors, and this is also the core competence field which we operate. You said earlier that there is a lot
at the system level, which is precisely where we specialize. And that is also my field of expertise, to

think on a system level, to think in a superordinate way. (N20)

However, the academic side could not realize the benefit of the gains from specialization until ¢,, since
at t; the tasks for the project proposal came on top of the scientific staff. The academic side will be able

to use these gains until the end of the project.

The industry side could not exploit some gains. Even though personnel costs are often a significant cost
item for industry partners, which authorities partially fund, this does not always lead to new hires (doc.).
Industrial companies, therefore, could not benefit from possible savings in switching costs, but even
more, tasks are assigned to an employee because of the living lab. This problem will change little over
time as the project plan's funding rate for industry partners is fixed. One employee from a local company

explained the situation in t, as follows:

And then we could not start with [the living lab] from one day to the next. (...) although there
is a personnel cost subsidy, it is so that it does not have a subsidy quota of effectively one hundred
percent and is also limited to five years. And that's why it's not so easy to build up more capacities in
specialist departments. Yes, the main requirement or the main challenge, especially in the departments,
is finding the space and the time to work on the [living lab] topics to the extent that is necessary. (...)
But I think that will actually be the main challenge for the next five years. (N12)

Limited capacity can force innovative approaches to best use employees' working time (Duranton and
Puga, 2004). The project promotes innovative methods. Project partners will test various formats (such

as lessons learned or agile practices) to best use the limited time available to employees. The industry
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side can benefit from this and take methods that work for them into everyday work (and beyond project

work).

Across the project partners, the living lab enabled sharing resources or indivisible goods and facilities.
Some of the subprojects were geographically co-located, so research and implementation of the
measures took place within the quarters. For example, one subproject aimed to create an energy-
optimized residential quarter. This subproject involved four industry partners and three research
institutes in achieving the planned measures (doc.). They must cooperate to work efficiently to
implement the different energy measures. One person from the project coordination team explained this

phenomenon for district heating in that subproject:

So, whether it is not much more attractive from an urban development point of view, especially
in the background of the energy transition, to think about such things together, to create interfaces and
to make it possible that waste heat can be used, that we bring together district heating systems, which
make sense, especially in urban centers, where we have a tight development, a dense development, for

such points. (N9)

Here, the person describes two possibilities for sharing. On the one hand, the idea is that stakeholders
share an indivisible good in district heating. On the other hand, the project can only implement this
technology across interfaces, which requires the cooperation of several urban actors. Through the living
lab, the various stakeholders work collaboratively on new solutions for the implementation, which
creates beneficial synergies. Those opportunities to share possible gains made the living lab possible in
t,. In t4, the project parties laid the groundwork for innovative approaches to sharing indivisible goods.
For example, the surplus electricity from the tram network is used to charge electric cars (doc.). This

cross-system approach might never have emerged without the living lab.
4.4.2 Matching in Living Labs

Matching can happen through different dimensions. Duranton and Puga (2004) describe the match
between a company and potential employees looking for work. Despite job matching, there are further
matching dimensions like matching resources or skills (e.g., between task and worker or between

company and supplier) (Thummadi and Paruchuri, 2022).

On the university side, the quality and chances of job matching improved through the living lab. This
process already started in the project proposal phase t;. The scientific institutes recruited and prepared
most of the scientific employees during the proposal phase. Even though it carried a risk for the possible
candidates, it had advantages for the employees and the scientific institutes. First, the candidates could
"get a taste" of the subject matter and see if it interested them. For the institutes, the training period

(e.g., when students wrote their thesis) did not fall within the project period, and the employees could
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start the project directly highly qualified (obs.). One scientific employee told us how he came to the
living lab:

And then it came about with the master's thesis, and then the topic was, of course, already very
concerted. Also, about the upcoming project (...), which would come later. And accordingly, it just
made sense because the know-how was practically already there. And yes, that was the optimal fit with
[the living lab]. (...)  was quite lucky. I think that it fits so well with Nut. Yes, that's actually the story,
and now I'll probably spend all my time as a doctoral student working on the project because it will

last five years. (N3)

After the start of the project in t,, it was necessary for the academic side to retain employees for the
long term who had already been involved in t;. Financial resources provided by the Federal Ministry
enabled the retention of employees as the funding quota for public research institutes comprised 100 %
(doc.). Further, the research assistants also took on organizational responsibilities and postulated the
subproject management together with the industry. Therefore, the research assistants were involved in
task distribution and tried to match and pass on the tasks to suitable employees within their institutes
(obs.). Looking ahead to project completion, many doctoral students can start working for companies
or found start-ups. Two start-ups were founded by scientific employees from previous projects within

the project. Thus, the project creates the basis for further highly qualitative matches.

On the industry side, as described above, most companies did not hire new employees specifically for
the project. However, the project enabled partners to find suitable companies already doing relevant
work in the field of energy transition but also wanted to align their business models accordingly in the
future. Consequently, the living lab attracted the right companies, consisting of established companies
and start-ups, for the topics ahead. A manager of a local producing company described how their

company's mission aligned with the objectives of the living lab:

We also want to go beyond what we currently do with heat, supply, and electricity generation
and be a multimedia supplier. In this respect, this fits very well into our portfolio, and now we'll see the

best solution from a levy perspective. (N24)

After the project started in t,, the consortium could only include companies through subcontracting
(doc.). The project had to find appropriate companies committed to it before it started. Project changes
in more significant amounts (or even adding new aspects) were hardly possible after the project began.
This naturally prevents an optimal resource match during the project duration, especially if further

information becomes available after starting the work or if the regulatory environment changes.

Matching across the project partners primarily focused on task matching. At the project proposal phase
t1, the project actors first had to sharpen the tasks they wanted to implement. There were differences

between the project sketch and the final project proposal, owing to the diverse ambitions of the research
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and industry side. For example, the project sketch listed fewer subprojects than the final project proposal
(doc.). Further, some corporate partners were unsure until just before the project started whether they
could participate since the money had to be approved by the board of directors (obs.). The dynamics

and resulting problems in t; describe a project employee as follows:

Initially, it was not yet clear to us what would fit into [the living lab] in terms of content. And
the stakeholders, for example, all the companies and industry partners, had to find each other first. But
the more we added, the more exciting the topics became. And yes, the crux of the matter was ultimately

to mix everything up and build it up again or to structure it, I would say. (N19)

The technological solutions in the project are cross-system. Hence, it is not possible within one company
to solve these complex systemic problems. The group of potential matches to solve the technical tasks
expands across companies and institutions through the living lab. We observed this advantage,
especially in t,, after the project started and the building of trust through contractual security and the
assurance of financial support from the ministry (obs.). However, the project partners needed to create
a common language so everyone understood and aligned with the goals. As someone from the project

coordination team told us:

In addition to the primary goal of energy efficiency and the subsequent protection of resources
and the climate, I believe that another goal is to bring these different disciplines into a dialogue. This
is something we don't see very often - at least not in traditional engineering projects - when we try to
align so many different sectors to a single goal. And of course, it's fascinating to find the same language

for the first time, isn't it? (N8)
4.4.3 Learning in Living Labs

For the learning dimension, we noted a progression over time. First, knowledge generation in t; it
occurred within the partners. Knowledge diffusion did not happen until later in t,, when the project
partners were contractually bound to each other. Despite the geographical proximity, the partners were

cautious about knowledge diffusion, which could be due to the highly regulated energy environment.

On the university side, the project partners generated prominently in t; knowledge about public
application processes. Since the university is a consortium leader from the start, many suggestions came
from this side (obs.). There were not only debates between project partners and public authorities but

also negotiations between universities and industry:

The thing was that we first had ideas, or a lot of ideas, and then confronted [the industry
partners] with them. And it was less collaboration, it was more unidirectional. And I think that if we

had taken them along at an early stage, it might have been a bit easier. And then just the content
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development later. But that was simply a bit due to the time. So, everything was very tight because the
planning of [the urban district] was already very far advanced. (N17)

Hence, the university side needed to obtain knowledge about the various partners. This knowledge
focused at first on methods for developing the project plan and proposal but included technical and
especially cross-system knowledge, as the subprojects needed to work in cross-systems. Later in t,, a
dedicated project management team dealt with these methods (doc.). Therefore, the university could get

heavily involved in expanding and generating technical knowledge.

On the industry side, we differentiate between incumbent firms (local city economy) and nascent firms
(start-ups). In t;, we could observe a problem of local information diffusion (i.e., strategic delays)
described by (Duranton and Puga, 2004). Incumbent companies made their final commitment dependent
on other companies (obs., N22), which brought uncertainties and prevented further development ideas
for the project proposal. Whereas start-ups saw a chance to gain more knowledge in addition to the
financial benefits, incumbents were more cautious. After the project started, companies brought in more
specialized personnel (e.g., building services engineers) for the regular subproject meetings and to work
on tasks (obs.). A highly controlled industry, predominantly cross-sectional planning, makes knowledge
diffusion difficult without contractual commitment. In addition, an employee of a start-up specializing
in data platforms explained that customers' data (in this case, tenants) is highly regulated and protected,
making it challenging to collect knowledge about user behavior to develop automatic systems (Al
learning) further. Although there is a local opportunity to gather or distribute knowledge through a

geographically proximate neighborhood, it is often impossible due to the regulatory environment.

Across the project partners, an exchange of knowledge regarding the technical details happened after
the start of the project (t,). The regular various project meetings fostered knowledge diffusion across
the different partners. The cross-cutting sessions addressed focus topics to create links between

knowledge sources. As one staff member from project coordination explained to us:

The regular exchange that you then have with the individual participants, both professionally
and in terms of personnel. That is a very important point. Without [the living lab], you would have to
gather everything together somewhere individually. And, of course, what I meant was the possibility of
looking at the individual facts again in a larger system. Otherwise, you always have some small test
cases where you don't know how they behave in a large overall context. Of course, these are great

opportunities to examine this here. (N18)

Project partners could exploit the accumulation of knowledge as well. Industry and university partners

were able to share prior experience from previous projects, as one of the project members told us:

(...) that is now the challenge in [the living lab], that we really get it implemented with what

we have learned in various places before in projects. I do not think that we will have any major scientific
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innovations - at least in the areas we are now working on - but that this potential success really lies in
implementing it with industrial partners. This cooperation between industry and research is the focus

here. (N6)

It implies that project partners adopted previous innovations developed in earlier joint projects to test
them on a larger scale. For example, one subproject in the current living lab deals with an integrated
system for generating, storing, and networking renewable energies in a neighborhood. This subproject

builds on knowledge from a previous research project with similar stakeholders (doc.).

4.5 Discussion and Conclusion

Agglomeration effects enable firms to increase their financial or innovative performance (Carlino and
Kerr, 2015). These effects can occur in living labs and benefit the local stakeholders involved. This
study aimed to investigate how the micro-foundations of agglomeration developed in a living lab from

the start of the project proposal phase until one year after the project started among the different actors.

The results reveal an evolvement of agglomeration effects over time. Similarly, as Mathias et al. (2020)
have shown that company age affects the relationship between agglomeration and innovation
performance, we found that the project phase had a significant impact. Industry partners of the living
lab could experience many benefits only after the project started. Across the project partners, learning
could only be fully disclosed after the project partners were contractually bound to each other, as the

topics of the subprojects were highly regulated.

This also shows that not every partner could derive the same benefits from the agglomeration effects
(Capozza et al., 2018; Orlando et al., 2019). We divided our project participants into universities and
industry partners. We found trade-offs between the project partners, arguing that agglomeration can
also negatively affect some project partners. For the learning mechanism, we could see that partners
that shared knowledge might drive the innovation within the project but gave up a competitive
advantage. However, we discovered that the sharing and matching mechanisms can also drive
innovation beneath learning, which other literature identified as the primary driver (Carlino and Kerr,

2015).

Finally, the question arises whether agglomeration effects will eventually become saturated since an
urban economy cannot add infinite players to the market in a regulated energy industry. For example,
grid operators have already divided the German power grid precisely. Therefore, it would not be
possible for other players to join, which means that some agglomeration effects are absent. Here, living

labs can offer a possibility to still provide access to, for example, gains from specialized workers
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(sharing dimension) provided by the university side, even though no further grid operator comes into

the market.
4.5.1 Theoretical Implications

This paper yields several contributions to the research streams of living labs and agglomeration effects.
First, we expand the literature on the living lab phenomenon (McCrory et al., 2020; Coffay et al., 2022;
Fuglsang and Hansen, 2022). We look at underlying processes between actors before the living lab
begins. It is a valuable case that can shed light on optimizing the project application process and is one
of the first studies that accompanied this process. Furthermore, we considered a living lab that intends
to promote the local energy transition. We develop a deeper insight into this complex process and
expand the previously "very limited understanding of the dynamic interactions in urban areas" regarding
the role of urban labs in the energy transition (Nevens et al., 2013, p. 120). The living lab structures can
help convince locally based companies to participate in new innovative projects, but they must also be
financially motivated. Nevertheless, new technologies are not the top priority, even for local companies
that have to deal with the energy transition from a regulatory point of view. Ultimately, they participated
because the project became a priority for city authorities. We could uncover these processes by

examining the project proposal phase and incorporating a longitudinal view (Hossain et al., 2019).

We studied micro-foundations of urban agglomeration effects qualitatively to understand better the
complex network structure of different partners (Duranton and Puga, 2004). Whereas former research
studied similar types of actors like start-ups (Capozza et al., 2018), firms within an industry (Mathias
et al., 2020), or universities (Orlando et al., 2019; Schlegel et al., 2021), we included all of them. On
the one hand, this aligns with the idea that a joint sustainability transition is only possible with various
actors working together (Elzen and Wieczorek, 2005). On the other hand, the different actors influence

each other (across types) so that some trade-offs only become apparent when viewed as a whole.

Lastly, we combine the two research streams and thus unfold a more objective view of living labs based
on economic theories. Applying approved economic theories to new research niches offers great
potential (Thummadi and Paruchuri, 2022). For example, in our case, it made sense that due to the
geographic character of urban living labs, some effects can be explained by an urban economic theory
and lead to a clearer understanding of why to introduce living labs, particularly on a regional level. As
Caragliu and Del Bo (2019) already demonstrated the relevance and raison d'étre of smart cities through
agglomeration effects, we could expand their research to the relevance of living labs characterized by

an experimental character and less by a change through legislation (McCrory et al., 2020).
4.5.2 Managerial Implications

We motivate industry partners to participate in living labs to outsource tasks requiring specialized

knowledge through the project. Cross-system solutions are essential for the energy transition. Local
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living labs promote cross-sectoral collaboration and enable new innovative approaches to problem-
solving. Furthermore, matching the tasks is simplified as the actors are in a contractually secured space

and can find suitable people beyond their company to take on tasks.

For policymakers, we recommend setting the funding rate for industry partners right from the beginning
of the project proposal phase. Many partners have hesitated with a final commitment (and thus unsettled
further partners) because the funding quota regarding personnel costs was not fixed and even decreased
until the start of the project. However, trust should prevail on a local level as information diffusion

happens.

Living lab organizers should streamline change requests, and the governance of public projects should
shift toward a stage-gate framework featuring shorter planning intervals. This adjustment would allow
for integrating new project partners at later stages in response to novel change requests for subprojects.

Additionally, it has the potential to facilitate job and task alignment.

Lastly, living labs enable stakeholders to exploit cities as experimental spaces (Leminen et al., 2021).
However, we explored that the university was driving the project's initiation phase. It might be more
challenging to start a living lab with all the vital urban actors without a university actor (who can be
fully financially supported through the project). But, the stakeholders involved in the living lab should
prioritize citizens’ needs. Some initiatives in the living lab rely on adapting citizens' behaviors to
optimize energy efficiency, especially in regional projects. Inclusion is, therefore, essential for the co-
creation of innovation with citizens, ensuring that the planned measures of living lab partners meet the
end user's needs (Gascd, 2017). In the researched living lab, this topic was addressed in a sub-project
that explicitly deals with public relations and communication of local citizens. In addition, living lab

stakeholders planned measures like surveying the user behavior of tenants.
4.5.3 Limitations and Future Research

Several limitations should be considered while interpreting the results of this study. However, the
limitations provide a basis for future research. First, we do not have precise measurement data on the
actual project output. The project was not yet completed, and the calculation of possible savings
measures (e.g., CO2 savings or flexibility potential) through innovation had not yet been finalized. We
further focused on the phase before and shortly after the project started. Future research could develop
a metric for this and look more closely at the outcome of completed living labs. In addition, the goal of
living labs is to achieve long-term success that has a long-lasting effect on, for example, the city. Long-
term consequences of living labs should be a future research area because living labs often deal with
sustainability issues, and the changes are not always directly recognizable. Positive effects may

disappear after the end of a living lab since the parties are not contractually bound to each other, or the
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living lab may have a signal effect so that more companies settle in the area. To some extent, these

effects can only be considered quantitatively.

Second, we looked at a specific case of living labs that dealt primarily with topics related to the energy
transition. Problems may not be transferable to all living labs, as they have arisen due to the strictly
regulated environment. This concern also applies to the geographic nature of agglomeration effects. We
studied a specific city with certain characteristics that influenced the development of the living lab. For
example, the city inhabits many universities, highlighting the importance of scientific endeavors in that
area. Therefore, a cross-case analysis comparing different thematic living labs in different regional
settings would help extend the scope of our findings. Even though generalizability is favorable in
research, case studies are needed to provide insightful examples of interesting phenomena like living
labs (Flyvbjerg, 2006). In our case, we saw that the region, as home to many universities, contributed
to the successful start of the living lab. In summary, we conducted a detailed longitudinal study that
illuminated the dynamics among various stakeholders within the living lab, which, for example,

quantitatively, would have been challenging to attain.
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Chapter 5  Research Study D:
The influence of sustainability
orientation in innovation portfolios

Abstract:

Organizations increasingly adopt a sustainability orientation in response to pressures from
governmental authorities, competitors, and customers. Innovation Portfolio Management has emerged
as a critical strategic capability, enabling organizations to adapt to changing conditions and secure
competitive advantages through innovation. Strategic orientations significantly shape innovation
portfolio decisions, influencing innovativeness and performance outcomes. However, sustainability
orientation introduces additional boundary conditions to product development as organizations strive
for financial gain and ecological and social sustainability. This research explores the nuanced
relationship between sustainability orientation and decision-making in innovation portfolios. We use a
multi-informant, cross-industry sample of 115 innovation portfolios to investigate the influence of
sustainability orientation on portfolio innovativeness and success. The results demonstrate that
sustainability orientation positively relates to portfolio innovativeness. However, portfolio
innovativeness only partially mediates the relationship between sustainability orientation and portfolio
success. The contributions of this study are threefold. First, our findings underscore sustainability
orientation’s relevance for portfolio innovativeness and success, adding to the discussion of the degree
of innovativeness in sustainable-oriented new product development. Second, the study extends the
literature on strategic orientations in innovation portfolio management by introducing sustainability
orientation as a new and significant factor influencing portfolio outcomes. Thirdly, the study enhances
the conceptualization of sustainability orientation by presenting a comprehensive framework
encompassing strategic, structural, and cultural dimensions. This framework fills gaps by providing a
more holistic understanding of sustainability orientation in innovation and general management
contexts. In challenging the current portfolio process regarding sustainability, we encourage
practitioners to incorporate sustainability into innovation portfolio management.

Classification in terms of this dissertation:

e Tensions: Paradoxical sustainability tensions
e Sample: Multi-informant project portfolio management survey (n=115 portfolios)

e Method: Structural equation modeling

Publication and Conferences:

Bechtel, Jadena; Kock, Alexander (2023): The influence of sustainability orientation in innovation
portfolios. Under review (R2) in a leading innovation management journal (VHB A).

Earlier versions were presented at the International Product Development Management Conference
2022, Hamburg, Germany, where it received the Christer Karilsson Best Paper Award, and the European
Academy of Management Conference 2022, Winterthur, Switzerland.
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5.1 Introduction

Innovation Portfolio Management (IPM), a pivotal strategic capability for organizations, has emerged
to adapt to changing conditions and secure and sustain a competitive advantage through innovations
(Kester et al., 2011; Killen et al., 2012). Firms’ strategic orientations shape innovation portfolios’
decisions regarding the type of innovation projects they aim to realize (Spanjol et al., 2012). Therefore,
strategic orientations influence portfolio composition and performance (Salomo et al., 2008; Talke et
al.,, 2011). Due to pressure from governmental authorities, the public, and competitive markets,
companies endeavor to adopt a new orientation—a sustainability orientation, describing “organizational
culture, principles, and behaviors that induce organizational members to be aware of and willing to
incorporate and act on a variety of stakeholder- and sustainability-related issues related to their
operations” (Du et al., 2016, p. 58), in pursuit of potential competitive advantages (Dixon-Fowler et al.,
2012). Research demonstrated that a company’s sustainability orientation can entail diverse gains, such
as new product development performance (Claudy et al., 2016; Du et al., 2016), business model
innovation (Klein et al., 2021), or environmental-related performance outcomes (Cheng, 2018; Jagani
and Hong, 2022). Sustainability orientation might also influence decisions in an innovation portfolio as
portfolio stakeholders must consider all underlying conditions (Kock and Gemiinden, 2016; Kaufmann

et al., 2021).

However, the distinction between sustainability and other strategic orientations lies in the latter’s
emphasis on profit generation and cultivating a competitive advantage (Gatignon and Xuereb, 1997).
Sustainability can create tension regarding an organization’s competitive strategy, leading to further
tensions with the firm’s existing products and business models, as firms exhibiting a sustainability
orientation also endeavor to achieve ecological and social sustainability, but these endeavors may not
invariably yield financial gain and instead add more boundary conditions to product development
(Soderstrom and Weber, 2019; Hengst et al., 2020). As sustainability is increasingly becoming a
mandatory task companies must consider in their decision-making, there is an ongoing debate on the

extent to which firms should embrace sustainability to become innovative (Hahn et al., 2017).

A sustainability orientation becomes particularly evident in innovation portfolio management, which
implements a company’s innovation strategy. Here, decision-makers select the innovation projects they
want to execute (Kester et al., 2011). Former research demonstrated that strategic orientations strongly
influence decisions in innovation portfolios (Salomo et al., 2008; Talke et al., 2011; Kock and
Gemiinden, 2020; Kaufmann et al., 2021). A sustainability orientation could worsen this effect as firms
also endeavor to achieve ecological and social sustainability, but these endeavors may not invariably
yield financial gain and instead add more boundary conditions to product development (Soderstrom and
Weber, 2019; Hengst et al., 2020). It can bring more tensions and trade-offs into decision-making,

probably affecting the portfolio process. Yet, it remains unclear if sustainability orientation is
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advantageous for innovation portfolios, even though a portfolio lens is critical to review the

consequences of sustainability orientation in innovation management.

Second, there is still an assumption that introducing sustainability will lead to further incremental
development of products and processes (Bos-Brouwers, 2009). However, it is also plausible that
companies may opt for more innovative (radical) projects rather than incremental ones because
sustainability challenges the current product and processes. As Hoogendoorn et al. (2020) demonstrated
for start-ups, green value creation can increase the innovativeness of start-ups’ products. Here,
Hoogendoorn et al. (2020) explicitly referred to green value creation, which measures the importance
of the start-ups’ ecological goals concerning their economic goals. However, sustainability orientation
incorporates practices and the importance of sustainability throughout the firm and exceeds green value
creation (Claudy et al., 2016; Du et al., 2016; Klein et al., 2021). The effects of a sustainability
orientation on portfolio innovativeness (i.e., the overall novelty of innovation projects conducted in an

organization) are not thoroughly explored in established companies.

Drawing from the literature on strategic and sustainability orientation, we investigate how a
sustainability orientation relates to innovation portfolio decisions regarding the projects’ innovativeness
(Kester et al., 2011). The literature on sustainability orientation in innovation portfolio management is
scarce and, so far, relies on qualitative evidence (Brook and Pagnanelli, 2014). Given IPM’s importance
for strategy implementation, a more nuanced understanding of sustainability orientation and how it
affects portfolio outcomes is necessary. We hypothesize that portfolio innovativeness mediates the
relationship between sustainability orientation and portfolio success because it strengthens market and
technology knowledge, enabling decision-makers to take a proactive and riskier attitude toward
innovation projects. We ask: How does a sustainability orientation relate to an innovation portfolio's

innovativeness and, eventually, success?

We tested our hypothesis in a cross-industry, multi-informant survey sample of 115 innovation
portfolios. Using structural equation modeling, we demonstrate that sustainability orientation is a
second-order construct comprising strategic, cultural, and structural dimensions. We find that
sustainability orientation, innovativeness, and success are positively associated. Surprisingly, a
portfolio’s innovativeness only partially mediates the relationship between sustainability orientation
and portfolio success. This study’s contributions are three-fold. First, we contribute to the literature on
sustainability orientation and its relevance for innovations (Claudy et al., 2016; Du et al., 2016; Klein
et al.,, 2021). By demonstrating a partial mediation, we add to the discussion how sustainability
orientation can contribute to innovativeness (Paparoidamis et al., 2019; Hoogendoorn et al., 2020).
Second, we contribute to the literature on strategic orientations in innovation portfolio management
(Salomo et al., 2008; Talke et al., 2011; Kock and Gemiinden, 2020; Kaufmann et al., 2021). We extend

this literature with a new strategic orientation (i.e., sustainability orientation), highlighting its
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importance for portfolio innovativeness and success. Third, we enhance the field of conceptualizing
and measuring sustainability orientation, offering a comprehensive framework encompassing strategic,
structural, and cultural dimensions. In the realm of sustainability orientation conceptualization, scholars
favor ecological aspects yet limit aspects of the triple bottom line of sustainability (Gabler et al., 2015;
Cheng, 2018). This framework fills gaps in the existing literature by incorporating strategic dimensions,
contributing to a more holistic understanding of sustainability orientation in both innovation (Claudy et
al.,2016; Du et al., 2016; Klein et al., 2021) and general management contexts (Hahn et al., 2017). This
study encourages managers to incorporate sustainability in innovation portfolios and highlights its

relevance for decision-making in organizations.

5.2 Theoretical Framework

5.2.1 Innovation Portfolio Management and Success

IPM constitutes a continuous process entailing the assessment, prioritization, selection, and ongoing
monitoring of an organization's innovation projects (Cooper et al., 2001; Kester et al., 2011). IPM
primarily aims to maximize the innovation portfolio’s value through a well-balanced and strategically
aligned set of actions (Kester et al., 2011; Martinsuo and Killen, 2014). To make informed decisions
regarding the selection of innovation projects, the innovation portfolio must fulfill specified
prerequisites, encompassing the clarity and formality of its processes along with the prevailing
innovation and risk climate (Kock and Gemiinden, 2016). A defining characteristic of an innovation
portfolio is its innovativeness (Schultz et al., 2013), describing the extent to which the portfolio's
projects are novel to the market or incorporate new technological attributes; this aspect consequently
defines the innovative novelty encompassed within a firm's innovation portfolio (Talke et al., 2011;

Kaufmann et al., 2021). Thus, it is a current state of the innovation portfolio.

Strategic decisions influence a firm’s innovation activity internally and externally by social and
business trends and environmental turbulence (Kock and Gemiinden, 2016). To fully disclose strategic
opportunities through the innovation portfolio, managers must simultaneously implement a top-down
strategy (Meskendahl, 2010) and, especially in increasingly turbulent environments, recognize

emergent bottom-up strategy (Kopmann et al., 2017).

Innovation portfolio success comprises multiple dimensions, which differ among studies (Cooper et al.,
2001; Kester et al., 2014; Kaufmann et al., 2021). We identify three dimensions that are relevant for
sustainability. A portfolio’s average product success concerns meeting the commercial goals of its
products or project outcomes, thus maximizing the portfolio value (Kock et al., 2015). The future

preparedness indicates that the portfolio aligns with future trends, ensuring the company's long-term
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survival (Kaufmann et al., 2021). Finally, the portfolio balance describes the composition of the projects

in terms of technologies, competencies, and application areas (Cooper et al., 2001).
5.2.2 Strategic Orientations and Sustainability Orientation

Strategic orientations and their relationship to innovation is a widely investigated field. A firm’s
strategic orientation “represents broad strategic choices and directions” to ensure the company’s long-
term performance and survival (Spanjol et al., 2012, p. 967). Prominent strategic orientations are
entrepreneurial, market, and learning orientation. Those strategic orientations are associated with higher
firm performance (Schweiger et al., 2019). But, depending on the type of strategic orientation, their
relationship to innovation outcomes is mixed (Spanjol et al., 2012). Different measurements of
innovation performances and levels of observation explain these mixed findings (Spanjol et al., 2011;
Talke et al., 2011). Strategic orientations shape decision-makers' opinions in innovation portfolios and
influence the selection of innovation projects. It can support decisions toward more innovative projects.
The rationales behind this phenomenon are multifaceted. Strategic orientations, such as entrepreneurial
orientation, propel decision-makers towards elevated levels of risk tasking (Kaufmann et al., 2021).
Alternative strategic orientations, such as innovation field orientation or a proactive market and
technology orientation, contribute to a portfolio’s heightened understanding of customer requirements
and expand project possibilities that might not have been contemplated without such orientations

(Salomo et al., 2008; Talke et al., 2011).

In recent years, a new strategic orientation, sustainability orientation, has gained significant importance.
Besides pressure from governmental bodies, firms recognized opportunities to shift their strategy
towards sustainability (Dixon-Fowler et al., 2012). There are diverse meanings and definitions of
sustainability. Earlier research referred to sustainability as an environmental concern. But in recent
years, practitioners have broadened the concept of sustainability (Bansal and Song, 2017). This study's
sustainability incorporates the triple bottom line of economic, environmental, and social concerns
(Elkington, 1998). Social and ecological goals are as important as economic ones (Hall et al., 2010).
Hence, in contrast to other orientations, firms with a sustainability orientation might not only aspire to
superior performance (Gatignon and Xuereb, 1997) but have different motives, such as contributing to
society, addressing grand challenges of our time, or retaining their employees. Here, scholars speak of
“win-win” or “win-win-win“ strategies because a sustainable orientation not only benefits a company’s
business and its customers but can have an advantageous effect on the environment (Elkington, 1994).
Hence, research diversified possible outcomes of a firm’s sustainability orientation (Khizar et al., 2021).

Besides organizational-level consequences used for other strategic orientations (i.e., NPD success, firm
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performance, innovation adoption), researchers investigated outcomes like sustainable practices,

individual-level outcomes, or contextual outcomes’.

In innovation management, scholars primarily investigated the effect of sustainability orientation (also
referred as sustainability commitment) on NPD success (Claudy et al., 2016; Du et al., 2016; Jin et al.,
2019; Zhao et al., 2021), sustainable NPD (Jagani and Hong, 2022), business model innovation (Klein
et al., 2021) and green innovation (Cheng, 2018; Aboelmaged and Hashem, 2019). Besides the direct
positive impacts of sustainability orientation, scholars identified processes that uncover the mechanisms
by which the positive relationship between sustainability orientation and performance outcomes (i.e.,
mediating effects) can be explained. Here scholars identified eco-capability (Gabler et al., 2015), other
strategic orientations (Klein et al., 2021), knowledge competence (Claudy et al., 2016), customer focus
(Du et al., 2016), sustainable new products and byproduct management (Jagani and Hong, 2022) as
mediators. Moreover, while not explicitly addressing sustainability orientation, other studies examine
companies/start-ups incorporating sustainability into their products or goals. Hoogendoorn et al. (2020)
demonstrated that start-ups focusing on ecological objectives exhibit more innovative processes and
products. Another study indicated that environmental attributes in products are predominantly adopted
when the innovativeness of these attributes is high (Paparoidamis et al., 2019). This study underscores
the significance of innovations in sustainable product development. In summary, a sustainability
orientation, addressing the triple bottom line, could influence decision-makers' selection of innovation

projects and their innovativeness, as former studies demonstrated its advantageous effects.

Scholars conceptualize sustainability orientation on an organizational level and an individual level
(Khizar et al., 2022). On an individual level, Kuckertz and Wagner (2010) developed a measuring scale,
which is now one of the most commonly used to measure individual orientation. On the organizational
level, sustainability orientation consists of multiple dimensions combined into a second-order construct.
For example, Roxas and Coetzer (2012) categorize three pillars that describe a company's knowledge,
practices, and commitment. In innovation management, multiple researchers use the concept developed
by Du et al. (2016), which splits sustainability orientation into two dimensions: how important certain
sustainability aspects are to the company and to what degree the company does certain sustainability
practices (e.g., Claudy et al. (2016); Cheng (2018); Klein et al. (2021)). Other scholars conceptualize
sustainability orientation as one concept combining the abovementioned dimensions (Jin et al., 2019;
Zhao et al., 2021). The emphasis of this conceptualization lies in new product development and has,
therefore, limited applicability to non-physical products. This conceptualization strongly emphasizes

the social and ecological aspects of sustainability. However, Khizar et al. (2022) note integrating the

3 For an overview of all outcomes, see Khizar et al. (2021).



Research Study D: Sustainability Orientation in Innovation Portfolios 99

triple bottom line is essential to achieve a holistic perspective on the concept of sustainability
orientation. Other scholars implemented the triple-bottom-line principles (Jagani and Hong, 2022). But
generalization proves challenging here, as specific aspects may pertain to physical products or

exclusively inquire about a company's voluntary social initiatives.
5.2.3 Concepts of Sustainability in Innovation Portfolios

The significance of sustainability orientation in innovation portfolio management derives from its role
in translating strategy into operational endeavors (Meskendahl, 2010). However, its effects on
innovation portfolio management, like the innovation project selection, have not been investigated yet.
Research has indicated that portfolios, especially for new product development, should be sustainably
oriented to balance immediate profitability and enduring success (Villamil et al., 2022). But, former
literature on sustainability in portfolio management predominantly offered practical or anecdotal advice
on how to incorporate sustainability (Brook and Pagnanelli, 2014; Villamil and Hallstedt, 2020) along
with delineating specific criteria for the selection of sustainable projects within portfolios (Ma et al.,
2020). A recent review on sustainability in portfolio management reaffirms that a substantial portion of
articles revolve around assessing sustainability and its integration into the portfolio management
process (Aghajani et al., 2023). In decision systems for product development, scholars stress the
imperative of harmonizing sustainability objectives with business goals, facilitated by internal
incentives, disincentives, and quantitative decision-support tools (Hallstedt et al., 2010). Further,
research on circular economy revealed that a strategic orientation toward circular economy might
influence decisions toward innovation projects that mitigate harm and fit more towards the beliefs and
values of a circular economy (Gomes et al., 2023). Strategic orientations can influence innovation
portfolio outcomes as they shape decision-makers’ attention. Most studies found positive effects of
strategic orientations on diverse outcomes of innovation portfolios (Salomo et al., 2008; Talke et al.,
2011; Kock and Gemiinden, 2020; Kaufmann et al., 2021). However, this has not been investigated for
a sustainability orientation. We conceptualize sustainability orientation in IPM as three dimensions
compromising strategic, structural, and cultural aspects. Former literature guided us on how to apply a
sustainability orientation in IPM (Claudy et al., 2016; Du et al., 2016). However, IPM is a more specific
field of application than a company’s general orientation, so we elaborated constructs from previous
literature that preserve the general meaning but fit the IPM context. In former innovation studies,
scholars used two dimensions of sustainability orientation, relying on the importance of sustainability
orientation for the company and the practices the company implemented (Claudy et al., 2016; Du et al.,
2016; Cheng, 2018; Klein et al., 2021). We differentiated the importance of sustainability orientation
into two dimensions, reflecting an innovation portfolio's strategic top-down view and the cultural
significance (bottom-up view) of sustainability orientation. Adams et al. (2016) emphasize both top-
down approaches, such as incorporating sustainability into strategic aspects, and bottom-up approaches,

motivating employees to be involved. For sustainability practices, prior research on sustainability
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predominantly relied on precise actions such as overseeing a company's product carbon footprint
management (Du et al., 2016). Recognizing the diversity of innovation portfolios that extend beyond
tangible product innovation, we relied on more general practices. Further, the main activities of [PM
are to select and monitor innovation projects (Kester et al., 2011). Therefore, we relied on practices that

support the selection measurement, which reviews sustainability criteria.

5.3 Hypothesis

5.3.1 Overview

We argue that a portfolio’s innovativeness mediates the relationship between a sustainability orientation

in IPM and a portfolio’s success. Figure 7 presents the conceptual framework of the study.

Average product

Strategic
success
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1 1
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1 Hypothesis: Mediation J
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Figure 7. Research model (Research Study D)

5.3.2 The Mediating Role of Portfolio Innovativeness

Strategic orientations can directly or indirectly influence decisions on selecting projects (i.e., strategic
response) in an innovation portfolio (Salomo et al., 2008; Kaufmann et al., 2021). We propose that a
matured sustainability orientation helps make better and more systematical decisions towards
sustainability, opening up new opportunities and providing technological and market newness. We
hypothesize that a portfolio’s sustainability orientation positively relates to its innovativeness,

influencing its success.

Sustainability orientation can create new market opportunities (Dangelico et al., 2013; Klein et al.,
2021), possibly leading to more projects within the innovation portfolio that are new to the market. In
recent years, customers have demanded more sustainable products, so a sustainability orientation
strengthens the need for good market knowledge (Claudy et al., 2016; Paparoidamis et al., 2019).
Similar to other orientations, this need could encourage decision-makers in innovation portfolios to
“strive more for discovering and satisfying unarticulated, emerging needs of customers” (Talke et al.,
2011, p. 823). This orientation could trigger projects targeting a new customer base. Further, sustainable
oriented portfolios may also be forced to explore new markets because their current customer base is
unwilling to trade another property for sustainable characteristics or pay more for those products

(Claudy et al., 2014).
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Second, we argue that a sustainability orientation generates additional or entirely new demands,
requiring projects to develop substantially new technologies to address these demands and find
appropriate solutions. Sustainability orientation can stimulate companies to rethink their traditional
processes and products, possibly leading to technological innovations (Nidumolu et al., 2009). The
empirical investigation by Klein et al. (2021) revealed that enterprises also become more
technologically oriented, which means investing in R&D and engaging with technological trends if they
commit to sustainability. New sustainability boundary conditions could trigger this due to regulations
(Kassinis and Vafeas, 2006) or company internal restrictions forcing employees to develop new
technologies to solve these problems (Hengst et al., 2020). If an innovation portfolio is fundamentally
technologically oriented, decision-makers tend to select more technologically new products (Talke et
al., 2011). Therefore, we think a sustainability orientation positively relates to the technological

innovativeness of an innovation portfolio.

Portfolio innovativeness is then, in turn, positively related to its success (Salomo et al., 2008; Kaufmann
et al., 2021). We posit that portfolio innovativeness mediates the relationship between sustainability
orientation and portfolio success (i.e., the average product/project success, future preparedness, and
balance). Innovative products that are new to the market can position a company where only a few or
no competitors can take market share. Similarly, technological innovations might offer a great utility
that customers desire, of which competitive products are incapable. The firm can then appropriate this
created value, gaining an image as a technological leader (Kock et al., 2011) and increasing profit.
Many scholars in innovation management have previously showcased that a sustainability orientation
positively affects new product development success (Claudy et al., 2016; Du et al., 2016; Jin et al.,
2019; Zhao et al., 2021). The underlying argumentation is that “integrating social and environmental
concerns into NPD can lead to competitive advantage through a first mover strategy in emergent “green”
markets” (Claudy et al., 2016, p. 75). Therefore, we think it will increase the average product or project

SUCCCsS.

Employees and decision-makers in future-oriented portfolios possess the traits to enhance and optimize
their existing capabilities as they remain unsatisfied with the current status quo (Gemiinden et al., 2018).
The idea of sustainability itself implicates the importance of future generations (Brundtland, 1987).
Hence, a sustainable orientation could enhance clarity regarding a long-term direction within an
innovation portfolio. Since radical innovation enables entry into new markets, firms are prepared to
handle future uncertainty (Leifer et al., 2000). Similarly, a technology orientation enabled through
sustainability leads to “an opportunity-seeking, forward-looking perspective” within the innovation
portfolio (Talke et al., 2011, p. 822). Here, innovation portfolios with a sustainability orientation take a
long-term view of their customers, as they might lose customers short-term. Consequently, decision-

makers choose projects that contribute to achieving this objective.
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In many innovation portfolios, an imbalance prevails between exploration and exploitation because they
primarily focus on incremental product improvement rather than risking more extensive change and
new competence building (Uotila et al., 2009; Si et al., 2022). So, increasing the share of innovative
projects through exploration can build a portfolio balance between existing business fields and new
ones as the firm develops new knowledge (Salomo et al., 2008). Through explorative activities,
decision-makers take on more risks within the portfolio. A sustainable orientation can contribute to

adopting a more risk-tolerance attitude (Klein et al., 2021).

In conclusion, we propose that a sustainably oriented portfolio also tends to select more innovative
projects toward the market and technologies, which positively relate to portfolio success dimensions.
The latter relationship has been demonstrated already in research (Hult et al., 2004; Salomo et al., 2008;
Talke et al., 2011; Kaufmann et al., 2021). Therefore, we hypothesize the following mediation:

Hypothesis: Portfolio innovativeness mediates the relationship between sustainability orientation and

portfolio success.

5.4 Methodology

5.4.1 Sample

To test our hypothesis, we decided on a survey-based research design. We surveyed three different
informants for each portfolio. First, since we research strategic decisions about the selection of
innovation projects and the strategic orientation of portfolios, decision-makers (i.e., senior
management) seem an appropriate choice as they are involved in strategic processes (Kaufmann et al.,
2021). Thus, we surveyed a senior manager (e.g., head of R&D, division head, or CEO) with decision-
making authority involved in selecting and terminating projects and who is a member of the steering
committee. Second, we included a portfolio manager (e.g., innovation manager, head of PMO, or
portfolio manager) with a good overview of the innovation portfolio, as they are then responsible for
executing the decisions made by senior management (Kock and Gemiinden, 2020). Third, strategic
orientations also reflect the organizational culture (Du et al., 2016), so we incorporated the view of
lower hierarchy employees, in our case, innovation project managers (median of three per portfolio)
leading some of the portfolio’s projects. To collect the survey data, we invited 500 medium- to large-
sized organizations by email. This deliberate effort to include a variety of industries and organizational
sizes aimed to enhance the external validity of our findings. By considering the perspectives of
organizations with distinct characteristics, we aimed to capture a broader spectrum of practices and
experiences, thereby contributing to the generalizability of our results. In follow-up calls, we informed
the companies about the study design. After the companies had registered, we sent personalized links

to the portfolio manager. Every portfolio received an ID to anonymize the portfolio and to be able
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to match the answers of the coordinators, decision-makers, and project managers afterward. If only
one of the informants (decision-maker or coordinator) filled out the survey, we did not include this
portfolio in the sample. Respondents from 141 companies (response rate of 28.2%) answered, but not
every company delivered completed surveys for every informant. The final sample comprises 614
respondents (115 portfolio coordinators, 115 portfolio decision-makers, and 384 project managers)
from 115 innovation portfolios (an average of 5.9 respondents per portfolio). Table 12 provides sample

characteristics (industry, revenue, employees, and portfolio budget).

Table 12. Sample characteristics. (Research Study D)

Industry Employees

Mechanical and vehicle engineering 21.74 % <500 24.35 %
}Ecl?lfztrician/ Electronics technician/ 15.65 % 500-2000 29579
Banks/ Insurances 14.78 % >2000 46.09 %
Traffic/  Trans isti

Lot port/  Logistics/ 12.17 %

Healthcare 8.7 %

Chemistry/ Pharma 7.83 %

Other 19.13 %

Revenue Portfolio Budget

<100 mil. EUR 18.26 % <10 mil. EUR 20.87 %
100-500 mil. EUR 20.87 % 10-30 mil. EUR 27.83 %
501-2000 mil. EUR 18.26 % 30-100 mil. EUR 18.26 %
>2000 mil. EUR 42.61 % >100 mil. EUR 33.04 %

5.4.2 Measurement

For the analysis, where possible, we used multi-item scales from existing literature to measure the
variables (Hair et al., 2017). Unless otherwise stated, the items used seven-point Likert scales ranging
from 1 ("strongly disagree") to 7 ("strongly agree"). To reduce possible common method bias, we
applied several measures ex-ante and ex-post as recommended in the literature (Podsakoff et al., 2003;

Chang et al., 2010):

First, we used different informants to determine the independent, mediator, and dependent variables.
We aimed to identify the informant with the most informative power in each portfolio to answer our
questions and wanted to reduce overly strong opinions. Therefore, we averaged multiple informants’

responses (for example, the decision-maker and coordinator assessed the success dimensions).

Second, to implement psychological and proximal separation, we chose informants to assess the study’s
variables and many other variables. The participants could not identify the relationships between the
variables while answering the questionnaire. Further, we physically separated the independent,

mediator, and dependent variables in the survey. Additionally, the variables were part of an overall
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innovation portfolio assessment, in which the overall focus did not refer to our research questions,

hypothesis, or variables.

Third, we protected informants’ anonymity by telling participants before registration to reduce a
potential social desirability bias and, at the start of the survey, confirming that their responses would be
anonymized and only analyzed in an aggregated form. We also emphasized the importance of allowing
the project managers to answer honestly since they are usually lower in the hierarchy than the other two
informants. Therefore, we required the participation of multiple project managers per portfolio so that
responses could not be related to specific persons. Additionally, we explained to the participants the

value of an honest answer rather than ‘hiding” weaknesses or difficulties.

Finally, we structured statements objectively to improve our scale items (e.g., “There are projects in our
project portfolio that primarily address sustainability issues.”). We also applied the referent-shift
consensus model by Chan (1998), a good instrument for measuring constructs that assess individuals
and measure organization-level perceptions (Globocnik et al., 2022). Therefore, we rephrased items to
read, for example, “Employees in our company have understood what sustainability means for our

company,” thereby shifting respondents' perceptions from individuals to an organizational level.

Dependent variable: The innovation portfolio success dimensions (average product success, future
preparedness, and portfolio balance) are widely established in the former literature (Jonas et al., 2013;
Kock et al., 2015; Kaufmann et al., 2021). We incorporated portfolio success as a second-order
construct into the model. The average product success was measured by a three-item scale reviewing
whether the products, on average, met planned market goals, profitability goals, and payback period
(a = 0.850). For future preparedness (three items), we measured whether a company is future-oriented
through its technologies, products, and projects (a = 0.861). For portfolio balance, we used a four-
item scale on whether the portfolio projects balance risk and returns, new and existing applications,
technology, and competence areas (@ = 0.876). Portfolio coordinators and senior managers assessed
the three dimensions. The correlation of portfolio success between decision-makers and portfolio
managers is 0.458, which is acceptable. We, therefore, averaged their responses, which also assured a

more balanced evaluation across hierarchical levels.

Mediator variable: We took the six-item scale for portfolio innovativeness from former literature (Talke
et al., 2011; Schultz et al., 2013; Kaufmann et al., 2021) and slightly adapted it to fit our context better.
Before rating the items, we reminded respondents to answer for their respective innovation portfolios.
It incorporates market and technological aspects of a portfolio’s innovativeness (¢ = 0.845). The

coordinator informant assessed these items.

Independent variable: We operationalized sustainability orientation as a second-order construct

consisting of three first-order dimensions: strategic, cultural, and structural sustainability orientation.
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Following former scholars, we incorporated sustainability orientation into a second-order construct
predicated on two rationales. Chen et al. (2005) recommend applying a second-order model when
lower-order factors exhibit significant correlations and when a logical higher-order factor can
encapsulate shared characteristics among these lower-order factors. First, the correlations among the
three dimensions are high despite stemming from different informants (see Table 2). The second reason
negates the necessity of individual dimensions as we advocate that a comprehensive understanding of
sustainability orientation integrates these dimensions and that they all positively relate to innovativeness
and, eventually, success. Thus, we use a higher-order factor (sustainability orientation) accounting for
its dimensions (strategic, structural, cultural). We incorporated a holistic view from different informants
for sustainability orientation. The strategic sustainability orientation is a three-dimensional construct
that describes whether the company considers sustainability aspects in its strategy and updates it
regularly (@ = 0.914). For the strategic (top-down) element, we asked senior managers to assess the
items as part of the strategy formulation process. Cultural (bottom-up) sustainability orientation is a
three-item scale indicating whether employees understand what sustainability means and whether
sustainability plays an essential role in the portfolio (@ = 0.843). Here, we asked project managers and
portfolio coordinators to answer questions and calculated the items’ mean value for each portfolio.
Third, we asked portfolio coordinators whether they used control indicators regarding sustainability for
project selection and success. We then built a construct based on whether they use neither (0), only one
aspect (1), or both aspects (2). Table 2 shows that the three variables correlate strongly even though we

used different informants for the first-order constructs.

Control variables: We included control variables that might influence the independent, dependent, or
mediator variables. The formalization of portfolio management is a four-item scale (¢ = 0.895) from
Teller et al. (2012), reflecting the overall IPM maturity. Formalization should be excluded as an
alternative explanation because more mature organizations are typically more successful (Teller et al.
2012) and more likely to consider sustainability orientation. Portfolio coordinators assessed this
variable. Further, we included the size of the company as the natural logarithm of the number of
employees because larger companies might have more capacity to integrate sustainability and be more
successful. We measured the relative share of IT/organizational change projects in the portfolio (vs.
other types of innovation projects) because different portfolio types could also have different degrees
of innovativeness. Last, we asked portfolio coordinators how strongly external regulatory requirements
regarding sustainability influence their portfolio planning (one item), as strongly regulated companies
naturally integrate more sustainability measures into their portfolios (Kern et al., 2019). Table 14 shows

all variables’ item wording, and Table 13 shows their correlations and descriptives.
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Table 13. Descriptives and Correlations. (Research Study D)

Variables M SD @“» @ 6 @& 6 o ®’ D ® O qo

Strategic sust. orientation ~ 5.37  1.37 .88

Cultural sust. orientation 4.18 1.05 41 85

Structural sust. orientation 1.62  0.78 .28 .54

Portfolio innovativeness 3.84 1.0 32 21 .17 .69

Average product success 434 087 39 36 20 32 85

Future preparedness 479 094 48 44 29 55 46 84

Portfolio balance 473 074 38 41 .17 41 63 58 83

Formalization 5.03 144 07 .12 01 30 .10 .12 34 82

Firm size 729 189 .12 .03 .00 -20 .09 -02 .14 .10

Share of IT/ org. projects ~ 35.31 37.13 -02 -25 -15 .13 .11 -13 -0l .08 -.01

Sustainability regulations 398 166 09 26 .19 -00 .03 .08 -02 -03 .03 -15

N = 115 innovation portfolios; M = mean; SD = standard deviation; sust. = sustainability; org. = organization; VAVE
in diagonals where applicable; all correlations above .19 are significant at the 5%-level.

Table 14. Survey Items. (Research Study D)

Construct Informant Items lambda
Sustainability orientation (2" order construct)
Stf‘ategl.c sustainability Senior manager Sustalnablllty plays an important role in our strategy 85
orientation formulation.
(Alpha = 0.91; AVE = 0.78; CR = 0.91) We actively try to formulate a sustainable strategy for our 91
company.
We regularly review which strategic aspects we can make 38
sustainable in the company. '
Cultural sustainability I()Jrcz)qzccls}[nator/ Employees in our company have understood what 90
orientation . sustainability means for our company. ’
manager
(Alpha = 0.84; AVE = 0.72; CR = 0.88) Sustainability is an important criterion in project selection. 91
There are projects in our project portfolio that primarily 71

address sustainability issues.

Structural Which of the following aspects are covered by explicit
sustainability Coordinator sustainability criteria (e.g., specific KPIs)? (Multiple .95
orientation answers possible.)

Project selection

Project success measurement
Portfoli . .
; ortiotio Coordinator Our products/project results ...
innovativeness

... offer new customer benefits which were not previously

(Alpha = 0.85; AVE = 0.48; CR = 0.85) provided by any other products. .64
... create a completely new market. .64

... completely change the way our market functions. 72

... are based on new technological principles. .80

. use new technologies that make older technologies 65

obsolete.
... use technologies that enable leaps in performance. .69
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Portfolio success (2" order construct)

Coordinator/ Our products/project results of this project achieve the
Product success . 73
Senior manager planned market goals (e.g., market share).
_ ) _ ) _ Our products/project results achieve the planned
(Alpha = 0.85; AVE = 0.73; CR = 0.89) profitability goals (e.g., ROI). .95
Our products/project results achieve the planned payback 26
period. '
Coordinator/ We develop new technologies and/or competences in our
Future preparedness . . . 73
Senior manager projects to succeed in the future.
(Alpha = 0.88; AVE = 0.71: CR = 0.88) Our projects for new products, tc?(;hnologles, or services 29
take us a step ahead of our competition.
The projects enable us to shape the future of our industry. .90
Portfolio balance Coo.rdlnator/ There is a good balance in our project portfolio ...
Senior manager
(Alpha = 0.88; AVE = 0.69; CR = 0.87) ... between new and existing areas of application. .82
... between new and existing technologies. 92
... between projects that develop new competences and 73
projects that utilize existing competences. '
Regulations Coordinator Please assess hgw st.r(.)ngily external regulatory requirements 95
regarding sustainability influence your portfolio planning.
Formalization Coordinator Essentl.al project decisions are made in clearly defined 60
portfolio meetings.
(Alpha = 0.88; AVE = 0.67: CR = 0.89) Our project portfolio management process is divided in 31
clearly defined phases.
Our process for project portfolio management is clearly 94
specified. '
Overall, we execute our project portfolio management 29

process in a well-structured manner.

5.5 Analysis and Results

We used covariance-based structural equation modeling (SEM) in Stata 16 to calculate the measurement
model and to test our hypothesis. Figure 8 includes second-order factor loadings for sustainability
orientation and portfolio success and all path coefficients of the SEM because we included the
measurement and structural model in one SEM. Further, to test our mediation hypothesis, we
bootstrapped the SEM estimation for the indirect effect with 5,000 repetitions (Hayes and Preacher,
2014).

5.5.1 Measurement Model Results

First, we validated the measurement model. We use the cut-off criteria from Hu and Bentler (1998) to
assess the goodness of our measurement model with the root mean square residual error (RMSEA), the
standardized root mean square residual (SRMR), and the comparative fit index (CFI). Overall, the
model had an acceptable fit (y?[df = 354] = 520.87; RMSEA = 0.062; SRMR = 0.085; CFI =
0.913).
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For the constructs' scale reliability, convergent validity, and internal consistency, we measured
Cronbach's Alpha, accepting values larger than 0.7 (Hair et al., 1998), the average variance extracted,
and composite reliability, respectively (Ahire and Devaraj, 2001). We accepted values larger than 0.7
for the composite reliability and larger than 0.5 for the average variance extracted (Fornell and Larcker,
1981). The values hold except for portfolio innovativeness, where the AVE is 0.48. However, the
composite reliability is still satisfactory and above 0.8. To assess discriminant validity, we relied on the
Fornell-Larcker criteria stating that the VAVE of a construct should be larger than its correlation with
every other construct in the model (Fornell and Larcker, 1981). We added the VAVE, where applicable,
on the diagonal of the correlation table (Table 13) and could confirm discriminant validity. All items

loading and their respective criteria can be found in Table 13.

The three dimensions of strategic (second-order factor loading A=.567; p=.000), cultural (A=0.867;
p=-000), and structural orientation (A=0.611; p=.000) load strongly on sustainability orientation,
confirming the construct’s second-order nature. Further, the three dimensions of portfolio success,
average product success (A=.567; p=.000), future preparedness (A=0.867; p=.000), and portfolio
balance (A=0.611; p=.000) load strongly on portfolio success.

5.5.2 Structural Model Results

Figure 8 presents the results of our hypothesis testing and all other path coefficients of the SEM. The
explained variances for the endogenous constructs are R? = 0.295 for portfolio innovativeness and
R? = 0.755 for portfolio success. We hypothesized that portfolio innovativeness mediates the
relationship between sustainability orientation and portfolio success. In the first step, we examine the
direct effects of the mediation. We can confirm that sustainability orientation positively relates to
portfolio innovativeness (path coefficient y = 0.381;p =.001) and that portfolio innovativeness is

significantly related to portfolio success (y = 0.533;p = .000).

In the second step, we must test for the indirect effect of sustainability orientation on portfolio success.
Therefore, we followed the approach suggested by Hayes and Preacher (2014). The indirect effect (i.e.,
the distribution of the product of the path coefficients) is not normally distributed, which is why we
bootstrapped the standard error for the indirect effects with 5,000 repetitions. Here, the indirect effect
of sustainability orientation on portfolio success through portfolio innovativeness is significant
(y = 0.145; p = .035) with confidence intervals between 0.01 and 0.28 on a 95% level. Considering
that the residual direct effect of sustainability orientation is also significantly related to portfolio success
(y = 0.548; p =.000), we conclude that sustainability orientation is partly mediated by portfolio

Innovativeness.

In conclusion, our results show that portfolios with sustainability orientation also directly relate to

portfolio success. Besides the effect of sustainability on portfolio innovativeness to select projects that
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are new to the market and handle new technologies, which in turn influence a portfolio’s success, there
might also be other explanations for why sustainability orientation relates to success directly. We will

discuss our findings in the discussion.

Strategic 548 Average product
BE7 [t ettt success
! v 640"
H Portfolio Portfolio success
Cultural 877" Sustainability 381 innovativeness 533 788" Future
ultura orientation R? = 0.295 R? = 0.755 preparedness
.609** 818
Structural Portfolio balance
Controls
Formalization 280" .018
Firm size -.236™ .208*
IT/ organization projects .204* .037
Sustainability regulations -.073 =142+
N=115; *p<0.01, *p<0.05, +p<0.1

Figure 8. Results of the Structural Model. (Research Study D)

5.5.3 Robustness Tests

One could also assume reversed causality, and innovativeness precedes sustainability orientation. To
exclude this alternative explanation, we followed a methodological approach. We used another data set
from a former study (T}, three years before) where we measured the portfolio innovativeness. Matching
the two data sets, we only have an overlap of 30 innovation portfolios. The correlation between
innovativeness in T; and the sustainability orientation from the current study T, is r = —0.024 (p =
0.8994), which indicates no effect of innovativeness on sustainability orientation. Further, we have a
third data set from a later study (73, two years after) that also measured innovativeness. The overlap
between the study with sustainability orientation in T, and the later study in T3 is 33 portfolios. Here,
the correlation between sustainability orientation and innovativeness is v = 0.327 (p = 0.0675),
indicating a significant relationship. Due to the reduced sample, this is an indication of our hypothesized
argumentation but no demonstration. However, it could be that portfolios, just because they select more
innovative projects, will not necessarily turn to sustainability later, but sustainable portfolios may

become more innovative later.

5.6 Discussion

A sustainability orientation is a strategic orientation in which decision-makers and employees consider
sustainability issues for organizational activities (Claudy et al., 2016; Du et al., 2016; Klein et al., 2021).
Strategic orientations serve as directives for harmonizing a company's endeavors with them, thereby
substantiating their influence over the selection of projects within the innovation portfolio (Salomo et

al., 2008; Talke et al., 2011). This study finds that companies with a high sustainability orientation
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select more innovative projects in their innovation portfolio and have higher innovation portfolio

SUCCCsS.

The findings extend prior research on sustainability orientation and its benefits for organizations
regarding their new product development (Claudy et al., 2016; Du et al., 2016; Jin et al., 2019; Zhao et
al., 2021). By integrating sustainability into decision-making processes, projects receive sufficient
freedom and resources to build new knowledge on sustainability, leading to more innovative
technological products or processes. The novel orientation may additionally result in the expansion into
untapped markets facilitated by enhanced competency of customers. At the portfolio level, strategic
decision-makers select and prioritize innovation projects (Kester et al., 2011). These decisions are not
isolated choices; instead, they have a profound impact on the entire organization. The innovation
portfolio, as the summation of chosen projects, aligns with the organization's broader goals. A
sustainability orientation at this level ensures that the projects selected contribute not only to innovation
but also to the company's environmental, social, and economic objectives. The impact is not limited to
a singular project or team; rather, it permeates the organizational ecosystem, fostering a culture of

sustainability that extends beyond individual initiatives.

Nevertheless, the mediation is partial and does not fully explain the effect. Therefore, there must be
additional effects that explain the impact of sustainability orientation on the portfolio beyond selecting
more innovative projects. First, sustainability orientation could directly influence portfolio success.
Former studies argued that sustainability leads to operational efficiencies that save resources and
enhance new product success (Claudy et al., 2016; Klein et al., 2021). In an innovation portfolio, those
savings could also apply to the average project success, especially when considering the cultural
dimension of sustainability orientation when employees understand the topic well and can act
accordingly. Moreover, in recent and upcoming years, sustainability regulations (e.g., EU reporting
requirements) have been and will continue to prompt companies to change their activities (Lindberg et
al., 2019). Sustainably oriented portfolios can, therefore, proactively respond to regulatory shifts rather
than reacting under duress. By prioritizing sustainable solutions in product development, processes, and
services, innovation portfolios inherently adhere to the regulatory requirements in advance,
circumventing potential disruptions (Kassinis and Vafeas, 2006). Therefore, sustainability orientation

might also directly relate to the future preparedness of the portfolio (Villamil and Hallstedt, 2018).

A second reason could be that sustainability orientation is contingent upon additional factors within the
innovation portfolio and its environment. Researchers found that strategic agility influences
environmental innovation (Bouguerra et al., 2023). This association arises from continuously
monitoring organizations’ internal and external environments, facilitating responsiveness to changes.
Consequently, companies with strategic agility are credited with fostering enhanced resource

management, a pivotal aspect of ecological sustainability. In innovation portfolio management, agility
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is a crucial capability to keep the innovation portfolio strategically aligned (Kock and Gemiinden,
2016). Possibly, the hypothesized mediation in this study may be moderated by the strategic agility of
the innovation portfolio, as it facilitates the optimal selection of resources and projects aligned with the
strategy. Additional contingency factors could influence the mediation. Although we have controlled
for pressure from various stakeholders and markets, this could also be a contingency factor. Increased
pressure from all groups could lead to a more proactive strategy in responding to this pressure (Murillo-
Luna et al., 2008). Possibly, decision-makers select more innovative projects due to sustainability
orientation if they feel high pressure from stakeholders. Lastly, the managers’ reactions could also
depend on the industry or the type of innovation portfolio. Although Hoogendoorn et al. (2020)
demonstrated that the effect of green orientation on innovation outcomes in start-ups does not depend
on industry, it could be different for innovation portfolios placed in established companies. Here,
companies may not have the motivation as start-ups to select exploratory projects (Teece, 1986).
Innovation portfolios in less turbulent industries may then select more incremental innovation projects

to implement the sustainable orientation.
5.6.1 Theoretical Implications

We offer novel insights into the research fields of sustainability orientation and innovation portfolio
management. First, we shed light on the relevance of sustainability orientation for decision-making
regarding the degree of novelty of projects. Hoogendoorn et al. (2020) demonstrated that, regardless of
the type of innovation, green value creation contributes to the innovativeness of start-ups’ products. In
contrast to the assumption that sustainability leads to incremental improvements (Bos-Brouwers, 2009),
we could confirm that decision-makers, incorporating the triple bottom line, are drawn to more
innovative projects in sustainable-oriented portfolios. For a firm context, the inherent constraints of
incorporating sustainability considerations into a company's products and projects act as catalysts for
novel ideation, fostering the exploration of new technological avenues and the identification of
unexplored market opportunities. Furthermore, we confirmed the benefits of a sustainability orientation
in innovation management (Claudy et al., 2016; Du et al., 2016; Klein et al., 2021). Innovation
portfolios, in particular, benefit from a sustainability orientation and are associated with enhanced
performance, primarily, though not exclusively, driven by the heightened innovativeness of the projects.
This study contributes to the general view that to remain competitive in the long term, companies need
to incorporate sustainability into all organizational levels. Thus, besides sustainability orientation’s
advantages for new product development success (Claudy et al., 2016), it promotes a long-term

orientation of a company’s stakeholders (Hahn et al., 2014; Neugebauer et al., 2016).

Second, we contribute to the literature on strategic orientations in innovation portfolio management by
finding first insights into why innovation portfolios should incorporate sustainability. Our empirical

results demonstrate that sustainability orientation is positively related to innovation portfolio outcomes.
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To our knowledge, this is the first study to empirically investigate sustainability orientation in
innovation portfolio management. Former research in IPM acknowledged the importance of strategic
orientations for portfolio success outcomes (Salomo et al., 2008; Kock and Gemiinden, 2020) and
portfolio innovativeness (Talke et al., 2011; Kaufmann et al., 2021). The argumentations for the positive
effects of those orientations (e.g., entrepreneurial orientation, innovation field orientation, and
innovation orientation) are diverse. However, a joining element across these orientations is the shared
emphasis they add to a comprehensive understanding of market dynamics and necessary technologies.
We add to this argumentation because sustainability orientation catalyzes recognizing nascent trends
and paradigms (Claudy et al., 2016; Du et al.,, 2016). By prioritizing sustainable practices and
considering their implications, innovation portfolios gain insights into evolving consumer preferences,
regulatory shifts, and emerging societal expectations. This proactive stance allows for identifying novel
opportunities and realigning innovation initiatives to embrace these emerging trends, contributing to
portfolio success. However, innovation portfolios with a sustainability orientation strive for competitive
advantage and encompass a broader commitment to societal and environmental contributions (Gatignon
and Xuereb, 1997). In this context, this orientation deviates from those previously investigated in IPM.
It is conceivable that this sustainability orientation might yield unfavorable consequences for portfolio
decisions and their outcomes. Here, we found evidence that sustainability orientation has a more
complex relationship to a portfolio’s innovativeness than initially expected. Therefore, we add to the
literature of IPM that demonstrated the importance of strategic orientations (Salomo et al., 2008; Talke

et al., 2011; Kock and Gemiinden, 2020; Kaufmann et al., 2021).

Lastly, we contribute to developing a conceptualization for sustainability orientation considering the
triple bottom line of sustainability and all types of projects besides developing physical products,
answering the call for future research to generalize sustainability orientation to quantify better and
compare sustainability practices (Khizar et al., 2022). Former literature incorporated mainly
environmental or social aspects into sustainability orientation (Gabler et al., 2015; Cheng, 2018; Jin et
al., 2019) or placed a strong emphasis on physical new product development (Claudy et al., 2016; Du
etal., 2016; Klein et al., 2021). In [PM literature, prior research focused on supporting decision-making
processes with sustainable indicators (Brook and Pagnanelli, 2014; Sanchez, 2015) but fell short on
cultural or strategic sustainability dimensions. We conceptualize sustainability orientation with a
strategic, structural, and cultural dimension, combining previous literature findings and propagating a

holistic view of sustainability orientation (Hahn et al., 2017).
5.6.2 Managerial Implications

The study provides insights and practical implications for managers. First, we found that innovation
portfolios must holistically incorporate a sustainability orientation. Therefore, we encourage decision-

makers and portfolio coordinators to commit to sustainability on all levels (strategic, cultural, and
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structural). In detail, senior management must establish a sustainability strategy, paying careful
attention when an explicit strategy competes with a meaningful traditional business strategy, as former
research found detrimental decoupling processes when integrating a separate sustainability strategy
(Hahn et al.,, 2017; Hengst et al., 2020). Therefore, organizations should determine whether
reformulating the current innovation strategy toward more sustainable actions is viable. Further, it
remains vital that employees understand the relevance of sustainability for the company. To establish a
sustainability culture, top-level managers should create opportunities for employees to participate and
share their values and understanding of sustainability actively (Adams et al., 2016). Lastly, senior
management needs to walk the talk. Thus, structural sustainability orientation through sustainable
performance control on the project and portfolio level is indispensable. Portfolio coordinators can
support senior management by providing useful key performance indicators and appropriately adapted
project selection processes. However, not every portfolio coordinator is a sustainability expert.
Therefore, the organization should provide training regarding sustainable action. Sustainability
orientation itself has a positive relation to the overall portfolio success. Due to sustainable development
being long-term oriented, companies should not ignore sustainability topics. Although innovation
portfolios in some industries do not strive for sustainability, a sustainability orientation could safeguard

the company’s long-term survival.
5.6.3 Limitations and Future Research

Our study has some limitations, so the results must be interpreted cautiously. Nevertheless, they can
build the basis for future research. First, although we reduce common method variance through a multi-
informant study design, the hypothesis testing is still based on correlational evidence. We selected
knowledgeable informants within the portfolio who could provide the most informative insights to our
questions. This decision (which informant can answer which questions in the portfolio) is subject to
assumptions that may not necessarily hold true in reality. Informants might have responded based on
social desirability, and while we acknowledge this, averaging specific responses, such as the success
assessment, is intended to mitigate these effects. Additionally, the multi-informant design allows us to

integrate multiple perspectives and further reduce common method bias.

Further, we cannot entirely deny endogeneity concerns. The cross-sectional nature of the sample, which
provides data at a specific point in time, constrains our ability to establish causal relationships or capture
the dynamic evolution of variables over time (Bowen and Wiersema, 1999). Future research endeavors
incorporating longitudinal data or instrument variables may offer a more comprehensive understanding
of the nuanced relationships identified in this study. Expressly, we cannot exclude reversed causality as
successful companies have more capacity to deal with additional issues such as sustainability. We found
an indication for our hypothesized relationship as we tested for correlations in three studies with

different time points, but further studies are needed to rule out endogeneity.
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We propose that sustainability leads to more decisions toward radical innovation projects. As we found
a positive correlation and a partial mediation, we found an indication for our proposition. An alternative
explanation could be that the effect of sustainability orientation on innovativeness depends on the type
of innovation (e.g., product, process, business model). Although previous research demonstrated that
the impact of environmental value creation is not dependent on the type of innovation (Hoogendoorn et
al., 2020), it could be different for the triple bottom line of sustainability. We cannot resolve this
discourse in our study that includes innovation portfolios with all different types of projects. Future
research could delve into the nuanced relationship between sustainability and innovativeness by
examining whether the effect varies across different types of innovation (e.g., product, process, business

model).

While we propose operationalizing sustainability orientation through strategic, cultural, and structural
orientation in IPM, further investigation is required on the enablers of sustainability orientation. Such
factors can strengthen or weaken the relationship between sustainability orientation and portfolio
outcomes. For example, a more turbulent environment might amplify the effect (Kock and Gemiinden,
2016). Other contingencies could be the portfolio’s size (Kopmann et al., 2015) or complexity (Teller
et al., 2012).

Further, former research found that strategic tensions between a sustainability strategy and a company’s
competitive strategy have negative connotations, leading to the assumption that tensions might
negatively impact sustainability orientation (Hengst et al., 2020). However, research drawing on
paradoxical theory proposes that interrelated contradictions (like tensions between sustainability and a
competitive strategy) can foster sustainability and benefit a company (Hahn et al., 2014). They argue
that paradoxical tensions stimulate creativity and learning if managed correctly and in the right
environment. Therefore, IPM is an exciting setting to investigate what effects tensions have on a

portfolio’s innovativeness and under which conditions.
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Chapter 6  Research Study E:
Do sustainability tensions harm or
benefit innovation portfolios? A
paradoxical perspective

Abstract:

The coexistence of financial objectives and sustainability goals often introduces tensions within
organizations. Such tensions, traditionally viewed as disadvantageous, can drive creativity and
sustainability or instigate defensiveness and destruction if not managed adeptly. This study delves into
context factors of managing tensions arising from sustainability strategies in innovation portfolio
management. Drawing on paradox theory and innovation management literature, the study investigates
the role of contextual factors in moderating the influence of strategic sustainability tensions on a
portfolio’s innovativeness. We posit that a firm’s entrepreneurial orientation and innovation climate act
as key organizational characteristics shaping the positive effects of sustainability tensions on portfolio
innovativeness. We test our hypotheses through a multi-informant cross-industry survey of 106
innovation portfolios. Our findings reveal that entrepreneurial orientation and innovation climate
positively moderate the relationship between strategic sustainability tensions and portfolio
innovativeness. The study contributes to the understanding of managing sustainability tensions. Second,
it adds empirical evidence to organizational context factors in paradox theory and, third, contributes to
innovation management literature on contextual influences in innovation portfolio management.
Decision-makers should recognize and leverage strategic tensions in sustainability, fostering a corporate
environment that transforms challenges into opportunities for the company’s benefit.

Classification in terms of this dissertation:

e Tensions: Paradoxical sustainability tensions
e Sample: Multi-informant project portfolio management survey (n= 106 portfolios)

e Method: Hierarchical regression

Publication and Conferences:

Bechtel, Jadena; Sabini, Luca; Kock, Alexander (2023): Do sustainability tensions harm or benefit
innovation portfolios? A paradoxical perspective. Under review (RI) in a leading innovation
management journal (VHB A).

Earlier versions were presented at the International Product Development Management Conference
2023, Lecco, Italy, and the British Academy of Management Conference 2023, Brighton, England.
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6.1 Introduction

Embracing sustainability is vital for companies in today’s complex world, where rising societal
pressures and competitive advantage opportunities drive them to integrate sustainability, which pays
off for companies (Dangelico et al., 2013; Du et al., 2016). Incorporating sustainability by establishing
a sustainability strategy enabled companies to engage in business model innovation (Klein et al., 2021)

or improve their new product development performance (Claudy et al., 2016; Du et al., 2016).

However, sustainability aspects can be “rife with tensions over the legitimacy of such activities within
the existing profit-seeking or competitive practices of an organization” (Hengst et al., 2020, p. 247).
For example, the organization may face the dilemma of maximizing shareholders’ value in the short
term and investing in measures to tackle social or environmental issues in the long term. Tensions
among financial and sustainability objectives have traditionally been considered disadvantageous for
the organization, assuming such a situation would negatively impact the business due to the complexity
added to decisions (Hahn et al., 2014). Tensions from opposing objectives pervade any organizational
setting, and they are “neither good nor bad; they can drive creativity and sustainability or lead to
defensiveness and destruction” (Smith and Lewis, 2022, p. 5), depending on how they are managed.
Former research investigated how to deal with dual strategies (Hengst et al., 2020), but the aftermath of
managing tensions from those strategies might be unclear. Especially for a sustainability strategy,
organizations do not only strive for a competitive advantage but other non-financial goals (Gatignon
and Xuereb, 1997). This novel targeting approach can potentially disrupt decision-making and
adversely affect corporate entities. Ongoing discussions remain if tensions in sustainability lead to

advantageous outcomes.

Research investigated different managing strategies for opposing tensions that differentiate between
accepting those tensions or trying to resolve them (Smith and Lewis, 2011; Hahn et al., 2015). Further,
research identified contextual and human factors that enable stakeholders to handle tensions properly
and select the right managing strategy (Lewis and Smith, 2022). We know from team research that a
paradoxical mindset (human factor) can act as a positive trigger to manage tensions properly and lead
to higher innovation performance of the team (Miron-Spektor et al., 2011). However, the predominant
dependence on case studies for contextual factors is challenging, especially in sustainability studies
(Andriopoulos and Lewis, 2009; Carmine and De Marchi, 2022). Hahn et al. (2017, p. 239f.) argue that
“we need a better understanding of the antecedents and boundary conditions of paradoxical responses
to sustainability concerns.” Therefore, which organizational structures build the boundaries to enable

managing strategies in sustainability research remains unclear.

Opposing tensions could lead to, for example, innovative outcomes. Paradox research informs us that
competing activities such as exploration and exploitation, which lead to tensions, also have innovation

performance advantages (March, 1991; Tushman and O'Reilly, 1996). Smith (2014) explores that
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dynamic decision-making for strategic paradoxes is essential for innovations. In a sustainability context,
Hahn et al. (2015, p. 309) explain that “structural and technological innovations are not based on a
dominant design yet.” Therefore, decision-makers should be able to adapt their managing strategies to
facilitate the iterative testing of multiple products. The firm’s innovation portfolio is ideally suited to
examine contextual factors for dynamic decision-making of paradoxical strategies. Indeed, a firm’s
innovation portfolio management is the decision-making process where tensions between sustainability
and competitive strategy become salient. Here, decision-makers select innovation projects to achieve
an innovation portfolio that is maximized in value, strategically aligned, and well-balanced (Kester et
al., 2011; Martinsuo and Killen, 2014). Thus, decision-makers may observe and experience tensions
between sustainability and competitive goals in managing innovation portfolios. These same tensions
can be an opportunity to increase a portfolio’s innovativeness if managers approach them paradoxically.
We ask: How do contextual factors moderate the influence of sustainable strategic tensions on portfolio

innovativeness?

We argue that companies adopting a specific strategic orientation and supporting norms and values are
better equipped to approach strategic tensions paradoxically. Specifically, we identify the company’s
entrepreneurial orientation and innovation climate as organizational characteristics that leverage the
positive effect of sustainability tensions on a portfolio’s innovativeness. Following the attention-based
view, prior research has highlighted these two contextual factors exerting influence on decision-making
in innovation portfolios by redirecting decision-makers’ attention (Kock and Gemiinden, 2020;

Kaufmann et al., 2021).

We test our hypotheses using a multi-informant cross-industry survey of 106 innovation portfolios. At
first, the results demonstrate no direct relationship between strategic tensions and a portfolio’s
innovativeness. Looking at moderating influences of organizational characteristics, we find that
entrepreneurial orientation and innovation climate positively moderate the relationship between

tensions and innovativeness.

Our study contributes to the research on managing sustainability and how sustainability tensions can be
advantageous, leading to more innovative projects (Hahn et al., 2015; Hengst et al., 2020). This research
augments prior studies recognizing positive outcomes from incorporating sustainability in innovation
management (Claudy et al., 2016; Juntunen et al., 2018; Klein et al., 2021). Further, we add empirical
evidence to organizational context factors in paradox theory (Hahn et al., 2017; Carmine and De Marchi,
2022; Lewis and Smith, 2022). Lastly, we contribute to innovation management literature on context
factors in innovation portfolio management that influence a portfolio’s innovativeness (Kock and
Gemiinden, 2016; Kaufmann et al., 2021; Globocnik et al., 2022). We recommend that decision-makers
clearly identify and acknowledge strategic tensions in sustainability and ultimately create a corporate

environment that leverages these tensions to benefit the company (Hahn et al., 2015).
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6.2 Theoretical Framework

6.2.1 Tensions and Paradox Theory

Innovations arise if companies can perform explorative and exploitative activities (Tushman and
O'Reilly, 1996). Those activities often require different conflicting management approaches, creating
tensions that firms must deal with (March, 1991). Tensions in innovation emanate from various sources
relating to the fundamental challenge of firms to concurrently augment their knowledge base while
optimizing the utilization of pre-existing knowledge resources (Tschang, 2007; Gebert et al., 2010).
Other tensions may arise, for example, in open innovation between controlling a firm’s knowledge and
being open to share this knowledge (Lauritzen and Karafyllia, 2019). Scholarly attention has focused
on managing these tensions (i.e., to achieve ambidexterity) as they enable firms to simultaneously create
radical and incremental innovations (Andriopoulos et al., 2017). But, elucidating the rationale behind
how organizations embrace and manage opposing tensions across diverse organizational levels for
innovation, scholars have increasingly turned to the insights provided by paradox theory (Smith and

Lewis, 2011).

Indeed, studies adopting the paradox theory have exploded in the last 20 years (Schad et al., 2016).
Paradox theory “presumes that tensions are integral to complex systems and that sustainability depends
on attending to contradictory yet interwoven demands simultaneously” (Smith and Lewis, 2011, p. 397).
With their prominent work, Smith and Lewis primarily wanted to convey two things: first, that
organizations constantly face tensions in today’s complex world. Second, it is essential to address these
tensions simultaneously to be successful (Lewis and Smith, 2022). Paradoxical or opposing tensions
are “cognitively or socially constructed polarities that mask the simultaneity of conflicting truths”
(Lewis, 2000, p. 761). Besides contradictory tensions, an organization can face dilemmas or dialects.
In the following, we direct our attention to the term “paradoxical or opposing tension,” as it holds
preeminence in paradox theory research (Putnam et al., 2016) and, notably, in the domain of

sustainability tensions research, as will be demonstrated in the subsequent section.

Besides research on those opposing situations’ presence, scholars are interested in responding to and
managing them as they can benefit organizations (Miron-Spektor et al., 2011). In their literature review,
Putnam et al. (2016) differentiate between three managing approaches: either-or, both-and, and more-
than. Either-or approaches entail consequences for employees and organizations, as they do not address
tensions concurrently, instead favoring one side over the other. The both-and approach was strongly
shaped by the seminal work of Smith and Lewis (2011). Here, managers and employees do not prefer
one opposite pole of the tension to the other but keep and manage both poles simultaneously. More-

than approaches are less well-known than the other two managing approaches and “employ
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performative practices to engage tensions and avoid premature closure of options” (Putnam et al., 2016,

p. 66).

In recent works, Smith and Lewis (2022) introduced a paradoxical framework to navigate tensions. This
framework categorizes the existing literature into two overarching dimensions: “people” and “context.”
Within the “people” dimension, the subcategories include “assumptions” and “comfort,” while the
“context” dimension encompasses “boundaries” and “dynamics.” The “people” dimension summarizes
the literature on cognitive mechanisms that trigger managing paradoxical tensions. For example, at an
individual level, it has been established that a paradoxical mindset allows employees to deal positively
with tensions (Miron-Spektor et al. (2018). Further, the emotions of individuals allow tensions to
become recognizable and affect the handling of contradictory tensions (Pradies, 2023). The dimension
referred to as “context” unfolds at the organizational level, diverging markedly from the “people”
dimension situated at the individual level. Here, the choice of the pursued managing strategy by
employees or managers is contingent upon their specific organizational environment (Lewis and Smith,
2022). “Boundaries” are structures and guardrails in a corporate setting that allow individuals to manage
paradoxes. Boundaries can be organizational structures enabling separation or integration of opposing
tensions, which is, for example, used for organizational ambidexterity (Andriopoulos and Lewis, 2009).
“Dynamics” describe “actions that enable change and encourage ongoing shifts between competing
demands of paradox” (Smith and Lewis, 2022, p. 86). In conclusion, different managing strategies have
been researched sufficiently (Putnam et al., 2016). However, the efficacy of contextual factors in
managing paradoxical tensions is contingent upon the specific nature of these tensions (Jules and Good,

2014). Subsequently, we introduce the type of tensions we will investigate.
6.2.2 Paradoxical Tensions in Sustainability

The paradox lens is a favorable theory for sustainability issues because organizations face multiple
contradictions between sustainability objectives. Hahn et al. (2017, p. 237) define the paradox
perspective for an organization’s sustainability issues as follows: “A paradox perspective on corporate
sustainability accommodates interrelated yet conflicting economic, environmental, and social concerns
to achieve superior business contributions to sustainable development.” These conflicts can appear at
different organizational levels and in other company areas. The nature of tensions around sustainability
objectives is profound, questioning the underpinning ethos of the organizations (Van der Byl and
Slawinski, 2015). For example, managers and decision-makers face tensions as long-term versus short-
term goals (Carollo and Guerci, 2017; Etzion et al., 2017), contradictions that emerge when dealing
with opposing stakeholder interests (Cuganesan and Floris, 2020), or competition over scarce resources

(livonen, 2017).

Further, tensions arise in a company’s competitive strategy when introducing a sustainability strategy.

Hengst et al. (2020) identify three types of tensions that arise with the introduction of sustainability
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strategy alongside the competitive strategy: tensions between product features, strategic goals, and
organizational values. The paradoxical lens helps us understand how both strategies can coexist and

how companies can embrace these opposites.

Hahn et al. (2017) define the research on responses to paradoxical tensions in sustainability as
descriptive aspects of the paradox perspective. They further mention that literature on descriptive
aspects is still scarce. This perspective holds in more recent literature reviews (Carmine and De Marchi,
2022). Hahn et al. (2015) suggest two categories of managing strategies for sustainability tensions. In

doing so, they are guided by the managing recommendations of Smith and Lewis (2011).

On the one hand, they recommend acceptance strategies, in which managers do not try to resolve the
paradoxes but spontaneously adapt to address the paradoxical tensions. Similar to the both/and
approach, organizations can reap benefits. Opposingly, they further suggest two resolution strategies,
namely synthesis and separation. Here, managers try to transform the tensions “into a more manageable
situation” (Hahn et al., 2015, p. 300). Examples of separation strategies encompass structural solutions
akin to those expounded in structural ambidexterity (Hansen et al., 2018), whereby separate
organizational units address distinct opposing facets of inherent tensions. Conversely, synthesis
strategies manifest as managers aim to bridge opposing tensions. How to manage tensions depends on
the area where the tensions occur and on the type of tensions, which is why research on managing
tensions relies on case studies (see Carmine and De Marchi (2022). In many instances, research employs
case studies, discerning the explicit strategies in use and evaluating their efficacy (van Bommel, 2018;

Chen et al., 2021; Schrage and Rasche, 2021).

For the strategic tensions, Hengst et al. (2020) proposed three action cycles of combining, prioritizing,
and mutually adjusting for the three strategic tensions (i.e., between product features, goals, and values).
It remains unclear how companies can create an organizational context to bring about and support these
action cycles. Studies of paradoxes in sustainability frequently overlook the contextual factors and
circumstances that facilitate the adoption of the different strategies. On a conceptual level, there are
already approaches to contextual factors to manage paradoxical tensions in sustainability, such as the
influence factor of organizational agility (Ivory and Brooks, 2017). As we know from the general
paradox literature, contextual factors are essential to navigating the paradox (Lewis and Smith, 2022).
However, these contextual factors that lead individuals, teams, and organizations to embrace

paradoxical decisions remain little explored in sustainability research.
6.2.3 Innovation Portfolio Management and its Context

Innovation portfolio management (IPM) is a decision-making process of selecting, prioritizing, and
allocating resources to innovation projects to retain a competitive advantage in dynamic environments

(Cooper et al., 1999; Kester et al., 2011). Its primary objective is to maximize the innovation portfolio’s
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value through a well-balanced and strategically aligned set of projects (Martinsuo and Killen, 2014;
Kock and Gemiinden, 2020). The innovation portfolio is the essential vehicle for strategy
implementation because it connects strategy and operational projects and, thus, largely determines a
company’s future business (Meskendahl, 2010; Kopmann et al., 2017; Clegg et al., 2018). Precisely in
this process, strategic tensions become salient because decision-makers experience tension in the choice
between different project alternatives, such as short vs. long-term returns and economic vs financial

performances.

Kaufmann et al. (2021) argue that the strategic and cultural context in IPM shapes decision-makers’
attention. The authors see a firm’s strategic orientation (here, entrepreneurial orientation) as an essential
strategic contextual factor because it provides top-down guidance for IPM decision-makers on
allocating their attention. In addition, an organization’s innovation climate represents a significant
cultural contextual factor because it shapes IPM actors’ attention bottom-up. Several studies on [PM
empirically support the importance of strategic orientation (Salomo et al., 2008; Meskendahl, 2010;
Kock and Gemiinden, 2020; Kaufmann et al., 2021) and innovation climate (Kock et al., 2015; Kock
and Gemiinden, 2016; Kaufmann et al., 2021).

We conceptualize the two context factors from IPM research as representative contextual factors that
reflect boundaries and dynamics from the conceptual framework by Smith and Lewis (2022) for
managing strategic tensions in sustainability. Entrepreneurial orientation is an exemplary factor for the
boundaries dimension, as it is a guardrail that enables decision-makers to support complex thinking in
their organization. Further, the innovation climate fosters an environment where creativity thrives and
novel solutions emerge. Therefore, it can advance the dynamics in an innovation portfolio of all
stakeholders to deal with complex situations like sustainability tensions. In this research, we, therefore,
concentrate on entrepreneurial orientation and innovation climate as two important organizational

characteristics that enable decision-makers to manage sustainability tensions.

Entrepreneurial Orientation. Miller (1983, p. 771) characterizes a firm with entrepreneurial activity as
“one that engages in product-market innovation, undertakes somewhat risky ventures, and is first to
come up with ‘proactive’ innovations, beating competitors to the punch.” With this definition, he laid
the foundation of the three features of an entrepreneurially oriented company: innovativeness,
proactiveness, and risk-taking. Covin and Slevin (1989) further clarified the three dimensions and
developed a concept that describes a company’s strategic posture, reflecting these three dimensions. To
date, this conceptualization is dominant in entrepreneurship and innovation research. Innovativeness
means firms favor innovation while regularly questioning their current business models and products.
Proactiveness describes a firm's willingness to obtain a first-mover position by proactively seeking new
trends and information in the market (Zhou et al., 2005). Therefore, proactiveness is a strong driver for

innovativeness in new product development (Talke et al., 2011). Lastly, risk-taking behavior designates
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firms that are not afraid to make bold moves, engaging risks when identifying an opportunity to gain a
possible competitive advantage (Lumpkin and Dess, 1996). Entrepreneurial orientation is not only a
critical antecedent to firm performance, as confirmed by meta-analyses (Rauch et al., 2009; Rosenbusch
et al., 2011). Several studies have also shown that it is a relevant contingency factor in innovation

portfolio decision-making (Kock and Gemiinden, 2020; Kaufmann et al., 2021).

Innovation climate. Innovation climate refers to the support, autonomy, and creative feedback the
management gives its employees, encouraging them to pursue innovative tasks. The innovative climate
in the company plays an essential role in developing creative ideas (Scott and Bruce, 1994). According
to Amabile et al. (1996), employees are more creative in an environment emphasizing freedom and
autonomy and providing sufficient resources. Further, managers should encourage and value employee
idea generation. Consequently, employees can develop ideas freely and are motivated to contribute to
them without reprimanding. This is accompanied by employees feeling safe to express and discuss their
thoughts even if not everyone in the team shares the same view (Anderson and West, 1998). Previous
research showed that innovation climate is essential in IPM decision-making (Kock and Gemiinden,

2020; Kaufmann et al., 2021).

6.3 Hypotheses

We present our conceptual framework in Figure 9. First, we hypothesize that a firm’s entrepreneurial
orientation as strategic posture positively moderates the relationship between sustainability tensions
and a portfolio’s innovativeness. Second, we hypothesize that innovation climate is a positive moderator

for the effect of sustainability tensions on portfolio innovativeness.

Organisational characteristics favouring paradoxical approach

Entrepreneurial
Orientation

Innovation Climate

H1+ H2+

Sustainability Tensions Portfolio Innovativeness

Figure 9. Conceptual Framework. (Research Study E)

6.3.1 Entrepreneurial Orientation as Boundary toward Managing Sustainability

Tensions

We hypothesize that a firm’s entrepreneurial orientation strengthens the positive relationship between
sustainability tensions and portfolio innovativeness. Here, entrepreneurial-oriented firms possess skills

to help IPM deal with paradoxical problems.
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Prior literature emphasized that entrepreneurial orientation allows decision-makers to shift their
attention toward more innovative options, thus identifying it as a contextual factor with a positive
influence on the innovativeness of an innovation portfolio (Kaufmann et al., 2021). Further, such a
strategic posture led firms to identify sustainability issues as opportunities and be more committed to
sustainability (Jansson et al., 2017). We argue that highly entrepreneurial-oriented firms can manage

sustainability tensions to their advantage. We will exemplify our reasons in the following.

The entrepreneurial orientation supports innovation portfolios embracing a dynamic equilibrium. Smith
and Lewis (2011, p. 393) stated that promoting “creativity and learning” while fostering “flexibility and
resilience” enables firms to manage paradoxical tensions. Firms that address economic and
environmental/social goals take “a high risk of unintended consequences because a solution to one issue
could be detrimental to that of another” (Hahn et al., 2015, p. 298). Here, a firm’s high entrepreneurial
orientation encourages risk-taking. The innovation portfolio stakeholders are accustomed to taking risks
and aggressively exploiting potential opportunities. Therefore, firms with a high entrepreneurial
orientation accept the risks from strategic tensions and let decision-makers embrace these risks, which

could then lead to more innovative products.

Second, organizations with proactive and innovative entrepreneurial behavior are used to introducing
new products and technologies frequently. Klein et al. (2021) argue that besides entrepreneurial
orientation driving business model innovation, it enables firms to search for innovative solutions to
solve sustainability issues actively. These companies prefer to take the initiative. Hence, they sense
their environment and identify opportunities and needed changes early (Kock and Gemiinden, 2020).
These capabilities support IPM in making sustainability tensions salient and transparent within the
innovation portfolio. Furthermore, companies with a pronounced proactive orientation can react

flexibly to tensions, a fundamental characteristic of managing tensions (Smith and Lewis, 2011).

In summary, entrepreneurial-oriented firms enable decision-makers to accept and manage sustainability

tensions, leading to more innovative projects. Thus, we posit:

H1: Entrepreneurial orientation positively moderates the relationship between strategic sustainability

tensions and portfolio innovativeness.

6.3.2 Innovation Climate Fostering Dynamics toward Managing Sustainability

Tensions

An innovation climate is necessary to integrate employees into the innovation process. We expect the
innovation climate to positively moderate sustainability tensions’ relationship with portfolio

innovativeness for two reasons.
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Empirical studies demonstrated that innovation climate improves decision-making quality in innovation
portfolios (Kock and Gemiinden, 2016), product quality in resource-constrained innovation projects
(Weiss et al., 2011), the front-end innovation performance (Bertels et al., 2011; Kock et al., 2015), and

a portfolio’s innovativeness (Kaufmann et al., 2021).

Tensions in sustainability can cause discussions within the portfolio. Hahn et al. (2015, p. 303) state
that “[a] manager who nonetheless pursues sustainability objectives that deviate from the organisational
agenda thus risks facing disapproval by the organisation.” In an innovation portfolio, project managers,
portfolio coordinators, or decision-makers are managers on different hierarchy levels. Each of them
may experience tensions that may meet disagreement by the other stakeholders in the portfolio. In a
strong culture of innovation, all views are equally valuable, and managers do not have to hide this
conflict. Still, they can address it openly, which makes sustainability tensions salient and helps manage
them. In dynamic equilibrium, “the role of leadership is to support opposing forces and harness the
constant tension between them, enabling the system to not only survive but continuously improve”
(Smith and Lewis, 2011, p. 386). Leaders’ behavior indicates the innovation climate (Amabile et al.,
1996). First, leadership behavior can help lower-level managers make paradoxical tensions salient by
shaping their context (Knight and Paroutis, 2016). Second, discussions are not detrimental in a culture
that supports debates and openness. Hahn et al. (2015, p. 305) argue that acceptance strategies foster
“creative tensions,” which can lead to innovation. Here, companies understand and embrace different

VIEWS.

Further, sustainability tensions can lead to constraints in the innovation portfolio. For example,
conflicting product features between sustainable and competitive characteristics lead to prioritizing or
compromising certain features. In this case, a sustainability strategy can lead to constraints (Hengst et
al., 2020). Weiss et al. (2011, p. 200) found that an innovation climate enabled the innovation team to
manage financial resource constraints better and ultimately improve product quality. They argue that
team innovation climate overcomes “barriers of capability” to innovatively develop new approaches to
work around capacity scarcity and “barriers of will” through supportive and open-minded employees
who are willing to take risks (Weiss et al., 2011, p. 200). Thus, we argue that constraints stemming from
sustainability tensions can lead to innovative outcomes when combined with an innovation climate that
supports a psychologically safe environment where employees can openly exchange ideas and develop

new onces.

In conclusion, discussions and constraints triggered by tensions can help generate innovative ideas
under the right circumstances. We argue that an innovation climate positively moderates the influence

between tensions and innovativeness. We formulate our second hypothesis as follows:

H?2: Innovation climate positively moderates the relationship between strategic sustainability tensions

and portfolio innovativeness.
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6.4 Methodology

6.4.1 Sample

We use a cross-industry sample of innovation portfolios (unit of analysis) to test our hypotheses. We
contacted 500 organizations with portfolios of at least 20 simultaneously running projects. We targeted
three types of informants per portfolio that answered our survey. First is a decision-maker (e.g., C-level
manager, head of R&D, or division head) with decision-making authority to select and terminate the
innovation portfolio’s projects. The second is a portfolio coordinator responsible for managing the
innovation portfolio with a good overview of the portfolio processes. Typical job titles of the
coordinator were innovation manager, head of PMO, or senior manager. Third, we surveyed multiple
project managers leading some of the innovation portfolio’s projects. The multi-informant design
reduces possible common method bias (Podsakoff et al., 2003) as the coordinator assesses the
endogenous variable and the senior manager and project managers assess the exogenous variables. Our
response rate was 25 percent. However, we could only use portfolios with answers from all informants
as they assessed the different variables in our model. We had answers from 125 innovation portfolios,
but six portfolios only had decision-maker responses, and 13 portfolios only had coordinator responses.
Therefore, the final sample comprises 552 responses from 106 innovation portfolios with an average of
5.2 respondents per portfolio (106 decision-makers, 106 portfolio managers, and 340 project managers).
We provide other sample characteristics in Table 15 (i.e., distribution of industry, employees, portfolio

budget, and revenue).

Table 15. Sample Characteristics. (Research Study E)

Industry Employees

Mechanical and vehicle engineering 12.26 % <500 24.53 %
Electrician/ Electronics technician/ ICT 14.15 % 500-2000 24.53 %
Banks/ Insurances 23.58 % >2000 50.94 %
g):;fg;:l/l ;l;ireol;lsport/ Logistics/ 7559

Chemistry/ Pharma 6.60 %

Healthcare 5.66 %

Other 30.20 %

Revenue Portfolio Budget

<100 mil. EUR 18.87 % <10 mil. EUR 16.04 %
100-500 mil. EUR 20.75 % 10-30 mil. EUR 22.64 %
501-2000 mil. EUR 10.38 % 30-100 mil. EUR 26.41 %

>2000 mil. EUR 50.00 % >100 mil. EUR 3491 %
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6.4.2 Measurement

We used multi-item measurement scales to assess the variables. We derived the constructs from the
literature except for sustainability tensions. Here, we designed our items following Hengst et al.’s
(2020) qualitative concept of strategic tensions. If not otherwise stated, we used seven-point Likert
scales ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). We applied confirmatory factor
analysis (CFA) to evaluate the scales' validity. We measured Cronbach’s Alpha, the average variance
extracted, and composite reliability for scale reliability (Ahire and Devaraj, 2001). We used several
measures from Chan (1998) and Podsakoff et al. (2003) to reduce common method bias. Most
importantly, we used different informants for the independent and dependent variables. Table 17 and
Table 18 list all items’ wordings and the CFA results (which include reliability scores and the item’s

loadings).

Dependent variable: Portfolio innovativeness is an established measure from former literature, which
we slightly adapted to our context (Talke et al., 2011; Schultz et al., 2013; Kaufmann et al., 2021). We
operationalized portfolio innovativeness as a second-order construct that consists of two dimensions.
Market innovativeness (¢ = 0.798) describes how new the product or project results are to the market.
Technological innovativeness (¢ = 0.872) describes how new the technologies are the organization

uses in their products or projects. The portfolio coordinator assessed this variable.

Independent variable: We operationalized strategic sustainability tensions with three items following
the developed theoretical framework from Hengst et al. (2020). Here, they differentiate tensions
between a competitive strategy and a sustainability strategy into three dimensions: tensions between
product features, tensions between values, and tensions between goals. We adapted those dimensions
to the innovation portfolio setting but maintained the basic ideas behind those dimensions. Instead of
tensions between product features, we asked for tensions between attributes of the portfolio’s projects.
For values and goals, we could stick to the wording described in the theory developed by Hengst et al.
(2020). Portfolio decision-makers assessed the variable (a = 0.768).

Moderators: We measured entrepreneurial orientation by taking the widely used scale from Covin and
Slevin (1989), which consists of three dimensions: innovativeness, proactiveness, and risk-taking. For
each dimension of entrepreneurial orientation, we used three items for assessment. Overall, we
aggregated the nine items into one second-order construct. Decision-makers assessed the
entrepreneurial orientation of the organization as the construct relates to the overall strategic
composition of the firm. The second moderator, innovation climate, consists of four items and describes
how the organization encourages employees to creative thinking and open debates (Kock and
Gemiinden, 2016; Kaufmann et al., 2021). To assess the climate, we averaged the answers from project

managers and the portfolio coordinator because the climate directly addresses lower-hierarchy
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employees’ openness and psychological safety (¢ = 0.873). By integrating responses from project

managers, we strived for a more objective assessment.

Control variables: We considered several control variables as they might influence the independent or
dependent variable. We included the natural logarithm of the annual portfolio budget in a million Euros
as more budget enables companies to invest in more R&D expenditures and might influence the
innovativeness of the portfolio. Further, we included the portfolio management formalization
(a = 0.888) as a four-item construct by Teller et al. (2012). Formalized portfolios might have fewer
sustainability tensions as they are more mature in their processes and already integrated sustainability
holistically. Portfolio coordinators assessed the variable. Stakeholder pressure describes how much
pressure different sources are exerting on the company to implement the topic of sustainability. We
took the measurement from Wijethilake and Lama (2019) and adapted it slightly to our context. We
asked how much pressure the following sources exert on their company to implement sustainability:
customers and society, government and regulatory bodies, shareholders, and competitors. Stakeholder
pressure is a composite formative construct due to multiple reasons fulfilling the definitional criteria by
Jarvis et al. (2003). A change in one of the items does not directly indicate a change in another item but
still influences the overall value of the construct. Further, the items can have different antecedents and
outcomes. For example, exerting competitors’ pressure on the company does not directly mean that the
pressure from governmental bodies will increase. Also, pressure from competitors possibly has other
motivations (antecedents) than one of the regulatory bodies. Lastly, by excluding an item, we would
change the meaning of the construct as the construct comprehensively maps an organization’s
stakeholders for the topic of sustainability (Wijethilake and Lama, 2019). We controlled for technology
and market turbulence by taking the established measurement from Sethi and Igbal (2008). Technology
turbulence (a = 0.806) and market turbulence (@ = 0.763) each consist of three items describing the
changes in the industry regarding technology and the market, respectively. We wanted to differentiate
between stakeholder pressure and an overall turbulent environment as we argued our hypothesis
specifically on pressure, not just a turbulent environment. Further, companies in turbulent environments
tend to innovate to maintain a competitive advantage. Decision-makers assessed the variable.
Additionally, we controlled for the strategic control (& = 0.922) of projects, which describes the extent
to which portfolio management reviews the fit between projects and a portfolio’s strategy while at the
same time regularly questioning the strategy. We used three items from former literature, and portfolio
coordinators assessed the variable (Kopmann et al., 2015; Bechtel et al., 2022). Strategic control might
influence the strategic sustainability tensions as portfolios with pronounced strategic control might be
more aware of tensions but might also be better at coping with them. Decision-makers assessed the

variable. We present the correlations and statistics in Table 16.
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Table 16. Descriptives and Correlations. (Research Study E)
Variables M SD (1 2 & @ B 6 @O O O
(1) Portfolio budget 375 1.78
(2) Formalization 483 1.73 .17
(3) Technology turbulence 499 1.14 -04 22
(4) Market turbulence 371 115 -21 -01 .54
(5) Strategic control 347 155 05 44 04 -11
(6) Portfolio innovativeness 380 1.11 .15 -04 27 33 .11
(7) Sustainability tensions 396 12 -02 -16 -01 .10 -06 .18
(8) Entrepreneurial orientation 398 0.89 .14 .02 44 38 -07 .30 .12
(9) Innovation climate 502 083 .10 27 .19 23 25 32 11 .29
(10) Stakeholder pressure 487 089 28 28 13 09 .06 20 .08 .16 .23
Table 17. Survey Items - Hypotheses variables (Research Study E)
Construct Informant Items lambda
We experience tensions in prioritization between
Sustainability tensions Decision-maker sustainability values and the economic values of the .61
competitive strategy.
(Alpha = 0.768; AVE = 0.542; CR = The economic and sustainable attributes of our project 74
0.777) results are at odds with each other. )
We experience tensions between the strategic goals of
the competitive strategy while simultaneously .85
adhering to goals of the sustainability strategy.
Portfolio innovativeness (2" order construct)
Market innovativeness Coordinator Our products/ project results ... .88
(Alpha = 0.798; AVE = 0.550; CR = . offer new customer benefits which were not 66
0.785) previously provided by any other products. ’
... create a completely new market. 74
... completely change the way our market functions. .81
Techno!oglcal Coordinator Our products/ project results ... .69
innovativeness
E)Aézggl = 0.872; AVE = 0.672; CR = ... are based on new technological principles. 74
... use new technologies that make older technologies 85
obsolete. ’
... use technologies that enable leaps in performance. 86
Entrepreneurial orientation (2" order construct)
Innovativeness Decision-maker In general, the top managers of my business unit favor 76
(Alpha = 0.769; AVE = 0.521; CR = ... astrong emphasm on the marketing oftrl.ed and true
products or services. -- ... a strong emphasis on R&D, .82
0.764) . . . .
technological leadership, and innovations.
How many new lines of products or services has your 68
business unit marketed during the past three years? ’
No new lines of products or services. -- Many new
lines of products or services.
Changes in product or service lines have been mostly
of a minor nature. -- Changes in product or service .65

lines have usually been quite dramatic.
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In general, the top managers of my business unit have

Risk-taking Decision-maker .83

. a strong proclivity for low risk projects (with

(Alpha = 0.783; AVE = 0.517; CR = predictable and moderate rates of return). -- ... a strong

0.762) proclivity for high risk projects (with chances for very
high returns).

5

Due to the nature of the environment... .65

. it is best to explore it gradually via cautious,
incremental behavior. -- ... bold, wide-ranging acts are
necessary to achieve the firm's objectives.

When confronted with decision-making situations
involving uncertainty, my business unit ...

... typically adopts a cautious "wait-and-see" posture
in order to minimize the probability of making costly
decisions. -- ... typically adopts a bold, aggressive
posture in order to maximize the probability of
exploiting potential opportunities.

5

Proactiveness Decision-maker In dealing with its competitors, my business unit ... .86

... typically responds to actions which competitors
initiate. -- ... typically initiates actions to which .69
competitors respond.

. is seldom the first business to introduce new
products/  services, administrative techniques,
operating technologies, etc. -- ... is very often the first .80
business to introduce new products/ services,
administrative techniques, operating technologies, etc.
... typically seeks to avoid competitive clashes,
preferring a "live-and-let-live" posture. -- ... typically
adopts a very competitive "undo-the-competitors"
posture.

(Alpha = 0.698; AVE = 0.442; CR =
0.694)

46

Coordinator
Innovation climate and project In our organization, ...
managers

(Alpha = 0.873; AVE = 0.654; CR = ... employees are given sufficient responsibility,
0.883) resources, and freedom to work independently.
. communication is open, meaning that we share
information and appreciate debates and diverse .76
opinions.

74

... we emphasize creativity and innovativeness. .89

... supervisors encourage unconventional ideas. .84
Note: Model fit y2[198] = 265.880; comparative fit index [CFI] = 0.928; root mean square error of approximation [RMSEA]

= 0.057; standardized root mean square residual [SRMR] = 0.075. Abbreviations: AVE, average variance extracted; CR,

composite reliability.
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Table 18. Survey Items - Control Variables (Research Study E)

Construct Informant Items lambda
Technology turbulence Decision-maker The technology used in our industry is changing rapidly. .82
(Alpha = 0.806; AVE = 0.567; CR = There are frequent technological breakthroughs in our 76
0.796) industry. '
Technological changes provide big opportunities in our 67
industry. '
.. In our industry customer preferences change relatively
Market turbulence Decision-maker . 75
quickly.
(Alpha = 0.763; AVE = 0.529; CR = In our industry it is difficult to predict how customers’
. ) .79
0.769) needs and requirements will evolve.
In our industry it is difficult to forecast competitive 63
actions. '
. . We regularly review the feasibility of the portfolio
Strategic Control Coordinator strategy based on the information obtained in projects. 83
(Alpha = 0.922; AVE = 0.812; CR = We regularly review the premises of strategic portfolio 95
0.928) planning based on new developments in the projects. '
Based on the information gained in projects, we 90
deliberately question the portfolio strategy. '

Formalization Coordinator Essentl.al proj ept decisions are made within clearly defined 78
portfolio meetings.

(Alpha = 0.923; AVE = 0.768; CR = Our project portfolio management process is divided in 29

0.930) clearly defined phases. '
Our process for project portfolio management is clearly 94
specified. '
Overall, we execute our project portfolio management 29

process in a well-structured manner.

Note: Model fit y2[59] = 125.38; comparative fit index [CFI] = 0.927; root mean square error of approximation [RMSEA] =
0.104; standardized root mean square residual [SRMR] = 0.066. Abbreviations: AVE, average variance extracted; CR,

composite reliability.

6.5 Results

We test our hypotheses using hierarchical ordinary least squares (OLS) regression with interaction
effects. Table 19 presents the analysis and results. Model 1 shows the effects of the control variables on
portfolio innovativeness. We can see that portfolio budget (b = 0.126; p = .036), formalization (b =
—0.150; p = .028), market turbulence (b = 0.295; p = .006), and strategic control (b = 0.159;p =
.027) are and remain significant throughout the models. Technology turbulence and stakeholder
pressure have no significant relationship with innovativeness. Model 2 includes sustainability tensions
that do not significantly relate to portfolio innovativeness (b = 0.113; p = .175), as we assumed in our
theoretical framework. In Model 3, we add the moderating variables and find no direct relationship
between entrepreneurial orientation and portfolio innovativeness but between innovation climate and
portfolio innovativeness (b = 0.266; p = .047). In Model 4, we test the interaction term between
sustainability tensions and entrepreneurial orientation on portfolio innovativeness. We find a positive

coefficient (b = 0.218; p = .031), confirming hypothesis 1. Model 5 shows the interaction effect of
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sustainability tensions and innovation climate on innovativeness, which is positive (b = 0.221;p =

.034). Therefore, we can also confirm hypothesis 2.

To better interpret our results, we plotted sustainability tensions’ marginal effects for different levels of
innovation climate or entrepreneurial orientation (see Figure 10, left side). Further, we plotted the
interaction effects as simple slopes (see Figure 10, right side). The diagrams show the relationship
between sustainability tensions and portfolio innovativeness for a low value of the moderator (grey
dashed line) and a high value of the moderator (black line). A low (high) value describes the mean of
the moderator minus (plus) one standard deviation. Both diagrams show that sustainability tensions are
only positively associated with portfolio innovativeness when the moderator is highly pronounced. It
suggests that the respective organizational characteristic enables project portfolios to embrace
sustainability tensions better and develop innovative solutions in their project portfolio. If the two

moderators are low, we see a negative relationship between tensions and portfolio innovativeness.

To rule out other explanations, we tested different alternatives. First, it could also be that the
experienced tensions depend on the industry. Some industries already focusing on sustainability
concerns (e.g., the energy sector) may not experience the same tensions between their competitive and
sustainability strategy. Due to our sample size, incorporating a categorical variable with seven industries
(see Table 15) is not feasible. Thus, we included the stakeholder pressure as a proxy for the industry.
We further tested with a one-way analysis-of-variance (ANOVA) if there are significant differences
between sustainability tensions among industries. The ANOVA was not significant between industries

(p = .930). Therefore, not integrating industries as a control variable is acceptable.

Second, it could also be that companies with an established sustainability orientation exhibit fewer
tensions and, fundamentally, are more innovative as they can react quickly to new circumstances in
terms of sustainability (Claudy et al., 2016; Klein et al., 2021). Consequently, we conducted another
analysis that included sustainability orientation* as a control variable and still found support for both

hypotheses. We will discuss our findings in the following section.

4 Strategic sustainability orientation is a three-item variable answered by decision-makers that incorporates the
following items: Sustainability plays an important role in our strategy formulation / We actively try to formulate
a sustainable strategy for our company / We regularly review which strategic aspects we can make sustainable in

the company.
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Table 19. Regression Results. (Research Study E)

Portfolio innovativeness

(1) 2) 3) (4) (5)
Portfolio budget (In) 0.13* 0.13* 0.11+ 0.11+ 0.11+
[0.04] [0.03] [0.08] [0.07] [0.06]
Formalization -0.15% -0.13+ -0.15% -0.15% -0.13+
[0.03] [0.05] [0.03] [0.03] [0.06]
Technology turbulence 0.13 0.13 0.11 0.12 0.09
[0.24] [0.21] [0.32] [0.25] [0.43]
Market turbulence 0.29** 0.28** 0.21* 0.23* 0.23*
[0.01] [0.01] [0.05] [0.04] [0.03]
Strategic control 0.16* 0.16* 0.13+ 0.13+ 0.12+
[0.03] [0.03] [0.07] [0.07] [0.08]
Stakeholder pressure 0.18 0.16 0.13 0.15 0.11
[0.13] [0.18] [0.27] [0.19] [0.37]
Sustainability tensions 0.11 0.09 0.06 0.08
[0.18] [0.29] [0.48] [0.32]
EO 0.10 0.11 0.09
[0.46] [0.38] [0.46]
Innovation climate 0.27* 0.23+ 0.23+
[0.05] [0.08] [0.09]
Sustainability tensions x 0.22%*
EO [0.03]
Sustainability tensions x 0.22%
Innovation climate [0.03]
Constant 0.97 1.03 1.08* 1.52%* 1.84*
[0.16] [0.14] [0.02] [0.05] [0.02]
R-squared 0.23 0.24 0.28 0.32 0.32
Adjusted R-squared 0.18 0.19 0.22 0.25 0.24
F 4.86 4.46 4.20 4.41 4.39
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Figure 10. Left side: Marginal effects of sustainability tensions on portfolio innovativeness for
different levels of innovation climate or entrepreneurial orientation (grey lines represent 90%
confidence bands). Right side: Simple slopes of the relationship between sustainability tensions and
portfolio innovativeness with high/low innovation climate or entrepreneurial orientation. (Research
Study E)

6.6 Discussion

Firms increasingly introduce sustainability strategies due to rising external pressure and the possibility
to innovate, ultimately gaining a competitive advantage (Claudy et al., 2016; Klein et al., 2021).
Tensions between the newly introduced sustainability strategy and the established competitive strategy
can arise. Hengst et al. (2020) identified three dimensions of contradicting product features, values, and
goals. The current study aimed to empirically investigate two organizational context factors (i.e., an
organization’s entrepreneurial orientation and innovation climate) enabling innovation portfolios to

successfully manage sustainability tensions and become more innovative.
6.6.1 Theoretical Implications

With our research, we make three primary contributions to the literature. First, we add to the literature

on sustainability tensions and how organizations can use them to their advantage. Sustainability tensions
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can occur and be perceived at different levels, like the individual or organizational level. Former
research argued that sustainability tensions can also be disadvantageous as decision-makers and
employees may face conflicting goals that seem intractable (Hahn et al., 2014). The newly introduced
sustainability goals might be incompatible with the competitive goals of a company. These tensions can
overwhelm employees and possibly lead to incomprehension (Miron-Spektor et al., 2011). But,
“[t]ensions are [...] productive because they enable actors to work toward legitimation of both strategies
in action, which reinforces their co-enactment at the organizational level” (Hengst et al., 2020, p. 265).
Our study provides quantitative support that sustainability tensions can make companies more

innovative (Hahn et al., 2017).

Second, we contribute to paradox theory by investigating contextual factors for managing paradoxical
tensions (Lewis and Smith, 2022). Former research provided coping strategies for contradictory
tensions (Putnam et al., 2016). In engaging paradoxical tensions effectively, tensions can bring positive
outcomes to companies like team innovativeness (Gebert et al., 2010), ambidexterity (Andriopoulos
and Lewis, 2009), and creativity (Schad et al., 2016), if managed correctly. However, research on
contextual factors lacked quantitative evidence, especially in sustainability research, and relied on case
studies (Hahn et al., 2017; Carmine and De Marchi, 2022). We follow recent works from Smith and
Lewis (2022) and add to the toolbox to navigate the paradox by identifying boundaries and dynamics

factors for managing strategic paradoxical tensions.

Lastly, we contribute to the literature on IPM. The findings highlight that entrepreneurial orientation
constitutes a moderator in managing strategic tensions. In doing so, we confirm and expand the results
from Kaufmann et al. (2021), who found that entrepreneurial orientation can be a contextual factor
promoting a portfolio’s innovativeness. Therefore, we add to the literature on contextual factors
influencing a portfolio’s innovativeness (Kock and Gemiinden, 2016; Globocnik et al., 2022). We also
respond to the call for further research on strategic orientations and strategies regarding sustainability
in innovation management (Klein et al., 2021). Former research demonstrated that an orientation toward
sustainability positively relates to an organization’s NPD success (Claudy et al., 2016) or its innovation
activity (Hoogendoorn et al., 2020; Klein et al., 2021). So far, this literature has only considered whether
sustainable values are essential for the company. Still, it neglected how these values translate into a
strategy and whether they conflict with a competitive strategy. By demonstrating that managing
strategic tensions with high levels of entrepreneurial orientation and innovation climate improves a
portfolio’s innovativeness, we further clarify how a sustainability strategy can be integrated into
existing structures. It expands previous findings from a multiple case study by Juntunen et al. (2018)
that identified that deep organizational engagement is needed for sustainability strategies to work and
benefit companies. Therefore, we add a study on strategic sustainability tensions to the growing topic
of sustainability in innovation management (Claudy et al., 2016; Juntunen et al., 2018; Klein et al.,

2021).
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6.6.2 Managerial Implications

Managers can draw several implications from this study. First, managers should know that tensions
must be salient before managing them. Here, an innovation climate can support the constant exchange
between portfolio stakeholders to identify emergent tensions. Further, a pronounced innovation climate
helps develop ideas for managing the tensions. Therefore, decision-makers and portfolio coordinators
should take the necessary steps to strengthen the innovation climate. For example, they can set up a
project manager community because some innovation project managers might have no experience with
sustainability issues. A project manager community enhances the exchange of experiences among

project managers, supporting an open atmosphere because higher hierarchical employees are absent.

However, we want to remind decision-makers that tensions can also harm a portfolio’s innovativeness
and performance if the identified organizational characteristics (i.e., innovation climate and
entrepreneurial orientation) are weak. Here, portfolio stakeholders might not manage tensions correctly,
which is detrimental because the tensions might not become salient, and other portfolio stakeholders

perceive tensions negatively.
6.6.3 Limitations and Future Research

This study’s results come with limitations that need to be considered while interpreting the results but
point in several directions for future research. First, our sample consists of European companies.
However, cultures in other countries besides Europe might differ in managing paradoxical tensions.
Keller et al. (2017) found that differences in paradoxical framing and mindset appear under specific
conditions because of different cultures (in their case, Chinese and American cultures). Thus, our results
should be interpreted with caution. Future research could investigate if the findings are transferable to

other cultural settings and under which conditions.

Second, we focused on tensions between competitive economic and sustainability strategies (Hengst et
al., 2020). Therefore, we deliberately omitted further tensions that might arise between ecological and
social objectives. Hall and Vredenburg (2003) bring up the example of environmental solutions that are
not socially accepted and thus not socially sustainable. An electric car is more environmentally
sustainable but comes with a potential social disadvantage, as it is not available to everyone in the
population due to its higher prices. Therefore, it would increase social inequality. In sustainability
measurements for companies, community service and customer responsibility are part of the social
performance pillar (Ioannou and Serafeim, 2012). Thus, two topics would be of interest to future
research. First, how innovation portfolios define and integrate social sustainability into their innovation
process. In addition, a qualitative study could shed light on dealing with tensions between ecological

and social objectives and their effects on a portfolio’s innovativeness.
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Third, future studies could open the black box on how innovation portfolios manage contradictory
tensions and if there are mechanisms that mediate the relationship between sustainability tensions and

innovation performance.
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Chapter 7  Discussion

My dissertation investigates how projects and project portfolios successfully manage tensions to be
innovative and, eventually, successful. In two studies, I focus on agility at the project and portfolio
levels. I examine sustainability and its impact on projects and portfolios in three studies. This chapter
presents the overarching theoretical and practical implications based on the five studies. Lastly, I

provide a perspective for future research opportunities.

7.1 Conclusion

The first research question, focusing on tensions of agile values, research study A examines how the
relationship between agile practices and project success is mediated by TWQ while accounting for
portfolio-level contingencies. Agile practices support teamwork quality by encouraging regular
interactions within the team and preventing discussions with other stakeholders through regular
feedback from customers. TWQ, in turn, positively impacts the project's success. However, the positive
relationship is weakened if the portfolio follows traditional management practices in selecting and
steering projects. Traditional PPM can lead to tensions between agile project teams and portfolio
management. More specifically, business case existence, strategic clarity, and operational control could
limit agile teams' creativity. In addition, tensions can arise because portfolio management requirements
are designed for traditionally managed projects and cannot be applied to agile projects. Agile teams
may need to adapt their routines, which can lead to dissatisfaction and debate. Study B examines agility
at the portfolio level. In study B, agility is defined more broadly as the ability of the portfolio to adapt
to changing conditions. We analyze which antecedents lead to an adaptive project portfolio and success.
We find that dynamic capabilities are a relevant antecedent of portfolio agility. Furthermore, portfolio
agility mediates the relationship between dynamic capabilities and portfolio success. However, we see
a more nuanced result when we test the complementarity of dynamic capabilities. When a portfolio
lacks the sensing and reconfiguring dimension of dynamic capabilities, portfolio managers cannot
correctly sense portfolio changes, and the project portfolio loses agility. The quick response to shifting
resources to more promising projects is then dysfunctional. Thus, the study emphasizes the importance
of boundary conditions to successfully implement agility. The primary finding of the first research
question is that the conditions necessary for agility must be present at both the project and portfolio
levels. This dissertation concludes that project portfolio management can design and adapt their

framework conditions, including their processes and dynamic capabilities.

I rely on three studies to answer the second research question and investigate the effects of sustainability

tensions. Study C explores the opportunities and barriers of agglomeration effects in urban sustainability
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projects (i.e., living labs). Living labs create innovative ideas and foster cooperation on a local level.
However, we find that agglomeration effects are not beneficial for every partner simultaneously and
could also lead to trade-offs among the collaborating partners. Studies D and E assess the impact of a
sustainability orientation at the portfolio level. As there is little quantitative evidence in portfolio
research, Study D examines the general introduction of a sustainability orientation and its impact on
portfolio innovativeness and, eventually, success. Holistic sustainability orientation encompasses three
dimensions: cultural, strategic, and operational. This study shows that organizations with a strong focus
on sustainability tend to select more innovative projects within their innovation portfolio and
consequently achieve higher levels of success within that portfolio. Decision-makers' awareness shifts
toward sustainability topics, fostering the development of innovative technological products or
processes. Going sustainable can also open up new, sustainability-oriented markets. In contrast to study
D, study E focuses explicitly on sustainability tensions and their relationship to portfolio
innovativeness, considering portfolio contingencies. We show that tensions between sustainability and
competitive strategies positively relate to portfolio innovativeness in the proper context. A strong
innovation climate and entrepreneurial orientation enable project portfolios to embrace and manage
these tensions. This does not mean there are no tensions, but the study underlines the importance of
contingencies. In conclusion to the second research question, this dissertation demonstrates that tensions
arising from sustainability can lead to innovative outcomes at the project and portfolio level, provided
that certain conditions are met. It is, therefore, favorable to adopt a holistic approach to sustainability

integration and contingencies that embrace paradoxical tensions.

In conclusion, this dissertation emphasizes the importance of agility and sustainability for projects and
project portfolios. Tensions can arise in the project portfolio when new practices or strategies are
introduced. It is essential to adapt the portfolio or projects to the unique circumstances. Portfolio
managers and decision-makers are responsible for creating the proper context for employees so that

change is not perceived as an obstacle but as an opportunity to drive innovation and, ultimately, success.

7.2 Implications for Research

My dissertation contributes to the literature on project and project portfolio management in complex
environments. It provides new insights into how project portfolios and projects can deal with
contradicting situations to succeed. This chapter presents research contributions that focus on
overarching topics that two or more studies contribute to different research streams. The dissertation

contributes to four fields of research.

Overall, the dissertation highlights the importance of addressing tensions to optimize decision-making

and portfolio management processes (Kester et al., 2011; Hahn et al., 2014; Smith, 2014). It underscores
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the pivotal role of recognizing and effectively managing tensions within organizational contexts to drive
success and innovation (Miron-Spektor et al., 2011). The studies identified positive and negative effects
on project portfolio outcomes due to possible tensions. The dissertation contributes to paradox theory,
arguing that complex environments impact decision-making through paradoxical tensions (Smith and
Lewis, 2011; Smith, 2014; Schad et al., 2016). Additionally, it addresses the need for further research

on the antecedents and boundary conditions of paradoxical responses (Hahn et al., 2017).

Second, I contribute to the discourse on sustainability in innovation management as a catalyst for
innovative solutions (Claudy et al., 2016; Du et al., 2016; Juntunen et al., 2018; Hoogendoorn et al.,
2020; Klein et al., 2021; Fuglsang and Hansen, 2022). Studies D and E demonstrated that incorporating
sustainability into an organization's strategy supports decision-makers to select more innovative
projects by shifting their attention toward sustainability. The requirements for sustainable products and
development may lead to restrictions that strengthen technological orientation and generate innovative
products. This dissertation confirms the positive relationship between portfolio innovativeness and
portfolio success (Salomo et al., 2008; Kaufmann et al., 2021). These innovative products ultimately
contribute to the development of new markets and technologies, which positively impacts the portfolio's
success (Kock et al., 2011). Further, this dissertation demonstrates that even contradictions related to
sustainability can be advantageous, thereby expanding the contribution to sustainability tensions
research (Hahn et al., 2014; Hahn et al., 2017; Hengst et al., 2020). Studies C and E suggest that
sustainability can promote innovation through tensions at both the portfolio and individual project
levels. It aligns with the premise of paradox theory, which means that organizations can leverage
paradoxes to achieve positive outcomes (Smith and Lewis, 2011; Carmine and De Marchi, 2022). Study
C demonstrates that local agglomeration effects can cause tensions or trade-offs between partners at the
urban level. However, these tensions can also lead to innovative solutions. Study E suggests tensions
between pursuing sustainability and competitive strategies can foster innovation within the portfolio.
Although tensions may complicate decision-making in the portfolio, managing these tensions can be

easier under certain circumstances.

Third, with Studies A, B, and E, this dissertation contributes to the literature on contexts in projects and
project portfolio management (Shenhar, 2001; Teller et al., 2012; Martinsuo and Geraldi, 2020;
Globocnik et al., 2022). The three studies emphasize the importance of contingency factors influencing
project or portfolio success. Study A examines the impact of PPM on projects and provides empirical
evidence for multi-level research between portfolios and projects, suggesting that certain factors can
have adverse effects on projects (Martinsuo and Lehtonen, 2007; Teller et al., 2012; Nguyen et al.,
2018). Study E examines the influence of portfolio characteristics on PPM. Consistent with prior
research, contingency factors, such as innovation climate and entrepreneurial orientation, positively
impact portfolios and their outcomes (Kock and Gemiinden, 2020; Kaufmann et al., 2021). In both

studies, the contingency factors act as a moderator for the investigated relationships. On the other hand,
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study B examines dynamic capabilities as an antecedent to portfolio agility and success. Therefore,
project portfolio management must consider portfolio stakeholders' internal and external context when
making decisions, with dynamic capabilities serving as the underlying framework (Killen et al., 2012;

Hoffmann et al., 2020). Thus, all three studies contribute to contingency theory (Donaldson, 2001).

Lastly, this dissertation reveals, through studies A and B, the positive effect of agility in project portfolio
management, confirming its importance in today's complex organizational environment (Serrador and
Pinto, 2015; Stettina and Horz, 2015; Kock and Gemiinden, 2016; Kaufmann et al., 2020). Study A
examines the impact of agile practices on Teamwork Quality and project success, while study B focuses
on portfolio agility and its implications for portfolio success. Both texts delve into different facets of
agility in the portfolio management contexts. Study A examines practices that promote faster exchange
between team members and faster product adaptiveness, contributing to research on agile practices in
project management (Moe et al., 2008; Moe et al., 2010; Hoda et al., 2012; Dingseyr et al., 2018;
Bécklander, 2019). On the other hand, study B contributes to understanding agility as a capability in
PPM by identifying antecedents and integrating them into decision-making frameworks. Thus, it
contributes to the literature on portfolio agility, confirming its positive relation to portfolio success
(Kester et al., 2014; Kock and Gemiinden, 2016; Hoffmann et al., 2020; Kaufmann et al., 2020).
Additionally, both studies demonstrate the significance of adaptability to environmental conditions and
portfolio processes (Killen et al., 2012; Petit, 2012; Park et al., 2017). Study A emphasizes this point
by revealing the adverse impact of traditional PPM processes that have not been modified. Study B, on
the other hand, highlights the importance of continually questioning PPM processes (e.g.,

reconfiguring) through the positive effects this can have on the portfolio.

7.3 Implications for Practice

This chapter outlines the practical implications of the dissertation's findings. It highlights the
implications for decision-makers in their behavior, what they can do to shape awareness among their
employees through culture and training, and provides implications for portfolios on how agility can

support sustainability initiatives.

From a sustainability perspective, managers can draw several implications from this paper. First, it is
increasingly essential that portfolio decision-makers understand how their attention is shaped (Kock
and Gemiinden, 2020; Kaufmann et al., 2021). This dissertation demonstrates that highlighting
sustainable topics and tensions can enhance portfolio innovativeness. Portfolio managers can utilize
this knowledge to implement portfolio structuring and monitoring methods, giving appropriate attention
to strategically relevant issues. Establishing a strategic bucket for project selection is an example of
making sustainability more visible (Hutchison-Krupat and Kavadias, 2015). The bucket could include

projects that pay particular attention to sustainability, such as acting in a resource-conserving manner
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or creating explicit sustainability initiatives as the main objective of their project. Further, project
monitoring could incorporate sustainability aspects explicitly by utilizing indicators (Sabini et al.,
2019). These indicators can include social indicators such as sick leave days or the number of accidents
at work and ecological indicators like damage to resource availability or the ecosystem (Ma et al., 2020).

The dissertation emphasizes that promoting a holistic orientation toward sustainability is crucial.

Thus, second, this dissertation found that employees at all levels, not just those in higher positions, play
a role in influencing sustainability orientation (Adams et al., 2016). The cultural dimension of
sustainability orientation reflects whether employees understand its essential role in the project
portfolio. To promote understanding of new topics, such as sustainability in project management, it is
crucial to enable an exchange between project managers and their teams. A project manager community
can classify new topics, identify problems, and share best practices for the project management
environment. Additionally, portfolio managers and decision-makers should foster an innovation
environment where employees and project managers can freely exchange ideas and express concerns
(Kaufmann et al., 2021). This dissertation found that an innovation climate facilitates the transformation
of tensions into innovative ideas, consequently leading to the proposal and selection of innovative

project initiatives.

Third, this dissertation has explored the impact of regulation on sustainability. The influence of
regulatory investment quotas imposed by authorities was prominently demonstrated in the case of living
labs, where project participants depended on them. This example highlights another important aspect
of sustainability: regulations significantly encourage a firm's sustainability practices (Kern et al., 2019).
Companies should consider governments as additional stakeholders that impact their business and, thus,
their project portfolio (Kassinis and Vafeas, 2006). Portfolio management needs to develop skills to
anticipate legislative changes in advance, and as highlighted by study B, dynamic capabilities serve as
an antecedent for agility in project portfolios. Thus, utilizing methodologies like roadmapping or
foresight tools can aid in identifying regulatory shifts and trends (Bengtsson and Lindkvist, 2017; Kock
and Gemiinden, 2019). Moreover, decision-makers should constantly communicate with the
authorities/government to become active co-creators of change rather than just passive recipients. The
living labs case demonstrates that governmental bodies have accepted proposals from companies and

universities.

In addition, this dissertation demonstrates that agile practices benefit project team collaboration and
contribute to project success. By integrating aspects of agile practices into their everyday project work,
project managers and team members can reap the benefits without explicitly adopting agile methods.
For instance, integrating customer/user feedback into a traditionally managed project can be beneficial.
Regular exchange between team members is essential, especially as the COVID-19 pandemic has made

remote working more prevalent (Chong et al., 2020). Thus, project teams should implement the
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appropriate agile practices for their processes. The dissertation demonstrates that conventional PPM
practices can result in issues within project teams. Agile project teams should constantly communicate
with portfolio management to address problems early and prevent internal discussions. It is essential to

prioritize early problem-solving and prevent conflicts from arising.

Lastly, certifications and internal training can train employees in new methods. Training is helpful not
only for agility but also for sustainability, sharpening employees' understanding. However, the selection
of certifications should be tailored to the company, as standardized options may not be well-received
by project managers due to their heavy workload (Ekrot et al., 2018). Further, Sabini et al. (2017) argue
that sustainable certification at established PM associations is not yet fully developed and suggest using

alternatives such as internal training.

7.4 Future Research

The studies' results offer a comprehensive understanding of when tensions arise in agile practices and
the antecedents contributing to optimal agility implementation at the portfolio level. This dissertation
demonstrates the project and portfolio-level tensions due to a sustainable orientation. It also explores
the contingencies that portfolios and projects can use to their advantage when faced with these tensions.
Future research could quantify the results with independent sources, delve deeper into the nature of the
tensions, and explore the combination of agility and sustainability. In the following section, I will tap

into opportunities for future research.

This dissertation has demonstrated that a sustainability orientation and sustainability tensions can
contribute to the innovativeness of the project portfolio under the appropriate conditions. Although
perceived tensions cannot be measured objectively, objective measures can substitute a company's
strategic orientation and resulting outcome. In recent years, the focus on sustainability has shifted
towards objective assessments of companies' implementation of sustainable practices, aided by Al and
access to larger data sets (Marquis et al., 2016; Luo et al., 2017). For example, research can use various
sources, including annual reports, regulatory filings, and pollution emissions, to objectively measure
greenwashing. However, previous research has focused on the company level, where data is more
accessible to the public (e.g., through public sustainability reports or databases). Investigating project
portfolios or individual projects is more challenging, as access to this level of data typically requires
direct contact with the company. Additionally, standardization between projects and portfolios is likely
even more difficult than at the company level. Future research could address this problem in two ways.
First, a qualitative pre-study could identify measurable Key Performance Indicators (KPIs) for
sustainability at the portfolio and project level (Sanchez, 2015). Second, studies focusing on specific

industries could provide a better basis for comparison. The fact that some industries, such as the
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construction sector, already prioritize environmental sustainability due to regulation may result in
varying levels of sustainability orientation between industries (Aarseth et al., 2017). We need further
investigation to scrutinize how organizations deal with tensions. More mature industries may
experience less tension, but it could also be that these industries are more aware of tensions and perceive

them more strongly.

This dissertation examines local sustainability projects and their trade-offs resulting from
agglomeration effects. It considers the project level and how various stakeholders collaborate locally.
However, participation in living labs can also have an inward impact on organizations, their
sustainability awareness, and its effect on innovativeness and, possibly even more specifically, on
project portfolios. University-industry collaboration research informs us that those collaborations
impact the front-end success of R&D groups due to additional knowledge and resources. Universities
conduct preliminary studies and contribute creative ideas to research projects (Gretsch et al., 2019).
Similar justifications can be applied to living labs, which, among other things, provide investment and
resources to companies. However, compared to the usual university-industry collaborations, living labs
create a benefit that is not necessarily financial but serves the city's citizens, for example. Due to the
rarity of living labs, few studies have been conducted at the company level. The Federal Ministry for
Economic Affairs and Energy (2021) predicts a rise in decentralized sustainability projects and
investments in the upcoming years. A quantitative study could explore the relationship between

sustainability orientation, innovativeness, and participation in living labs.

Based on the findings on agile practices, future research could examine the nature of tensions between
agile projects and traditional portfolio management. Study A demonstrated disadvantageous outcomes
for agile projects and when tensions arise but fell short of identifying explicit management strategies.
Similar to sustainability research (Hengst et al., 2020), future research could identify the types of
tensions and recommend how to manage them. An ethnographic field study that accompanies
introducing agile practices to project-based organizations could provide further insights. This
dissertation proves that agility can be successfully implemented at the portfolio level under appropriate
conditions (Kock and Gemiinden, 2016). Former research qualitatively identified paradoxical tensions
when trying to introduce agility on an organizational level (Ambituuni et al., 2021; Strode et al., 2022).
Future research could quantify these tensions to identify framework conditions (moderators) and where
they can be beneficial. The dissertation examined the interaction of two organizational levels (i.e.,
portfolio and project level). Contingency theory informs us that entities, such as projects, never operate
in isolation but in an environment (Shenhar, 2001; Teller et al., 2012). Thus, future research could
explore the interplay between other organizational levels, such as external collaborations with
companies that may or may not work agilely. Further tensions may arise between an agile project-based

organization, such as the project portfolio, and a traditionally operating line organization.
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Finally, the question arises whether agility or agile practices can help companies become more
sustainable. Previous research has emphasized that strategic agility positively relates to environmental
innovation in organizations optimizing resource management (Bouguerra et al., 2023). Thus, the
combination of this dissertation's field of interest constitutes an interesting research field. Furthermore,
agility may hinder a company's sustainable orientation as projects are frequently adjusted to take
advantage of current opportunities, leading decision-makers to overlook the long-term perspective
needed for sustainability. Future research could examine the relationship between sustainability
orientation and portfolio success under consideration of agility as a moderator. While I defined agility
as adaptivity to environmental conditions in this dissertation, the differentiation between various types

of agility, such as strategic agility or scaled agile practices at the portfolio level, remained unexplored.
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