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Overview 

This special section signals a significant shift in infrastructure project management research. 

Infrastructure projects and programmes have been exerting increased pressure to address 

broader societal concerns. With an increasing recognition of the limitations of traditional 

project-oriented approaches, there is a pressing need to adopt an enterprise-wide 

perspective that extends beyond individual projects (Braglia and Frosolini, 2014; Krystallis, 

Locatelli and Papadonikolaki, 2023). For instance, economists call for a long-term 

commitment from the governments to invest in infrastructure to address capacity and 

connectivity challenges, especially in regions that lag in development compared to major 

urban centers (Curca, 2024). In the UK, the National Infrastructure Commission (NIC) 

stresses that growth strategies must persist over time to be effective. However, short-

termism has been a persistent issue in UK policy-making and other countries globally 

(National Infrastructure Commission, 2023). In the United States, while many local 

governments have adopted forward-thinking initiatives, at the national level, infrastructure 

investments often face delays and piecemeal funding due to political gridlock. This short-

term focus impacts critical areas like transportation and water systems, where delayed 

maintenance and inadequate investment could lead to costly repairs and inefficiencies in the 

future (United Nations, 2023). The broader struggle with short-termism is evident in global 

responses to climate-linked infrastructure. For instance, while large-scale pledges are made 
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at summits, actual implementation often remains underfunded or inconsistent, leaving 

projects incomplete or misaligned with broader sustainability goals (Caney, 2022). 

This shift signifies a move away from merely managing risks to embracing the complexities 

of uncertainty, acknowledging the dynamic and unpredictable nature of modern business 

environments. Moreover, the timing of this call for papers could not be more significant, as 

project-based organizations grapple with unprecedented challenges and disruptions, 

necessitating innovative approaches to strategic decision-making. 

Project management of infrastructure projects and programmes is typically irreversible, 

expensive, and last for multiple decades. Conventional project management approaches 

overlook the potential advantages of flexibility as a way to deal with uncertainty and risks 

leading to missed opportunities for enhancement (de Neufville and Scholtes, 2011). Instead, 

design flexibility in project management has the potential to manage uncertainty at a 

reduced cost by building infrastructure assets that can adapt to future needs (Atli and 

Krystallis, 2025). Traditionally, flexibility is described as undesirable in a project management 

context (Lenfle and Loch, 2010; Hansen and Olsson, 2011). Foundational project 

management scholars (Morris and Hough, 1987; Miller and Lessard, 2000; Dvir and Lechler, 

2004), indicated that a clear project definition is a critical success factor and advocated that 

projects should be targeted, focused vehicles for the execution of defined tasks. The general 

consensus of this body of research warned against changes in projects once design 

development and specifications have been established (Dvir and Lechler, 2004). 

In light of the above, design flexibility emerged as a multi-disciplinary concept (Saleh, Mark 

and Jordan, 2009; de Neufville and Scholtes, 2011; Cardin, 2014) that helps decision-

makers cultivate capabilities to achieve cost-effective management of uncertainty and 

adaptability of their future needs. Design flexibility refers to the capacity of a product, 

system, or process to evolve or undergo modifications over time to address evolving needs, 

conditions, or requirements. This concept underscores the notion that flexibility extends 

beyond the completion of a singular project, such as the development of a single airport 

terminal, to encompass ongoing adaptations and adjustments throughout its operational 

lifespan (de Neufville and Odoni, 2013; Allaverdi and Browning, 2020; Krystallis, Laraqui 

Mahi and Di Maddaloni, 2024). 

Scholars have conceptualized design flexibility by drawing insights from a wide range of 

theoretical perspectives, with real options receiving particular attention (Cardin, Mijic and 

Whyte, 2021). Real options theory comprises two approaches: Real Options Valuation 

(ROV) and Real Options Reasoning (ROR) (Trigeorgis and Reuer, 2017). While ROV 

employs formal analytical models to value options (Cardin, Mijic and Whyte, 2021; Caputo 

and Cardin, 2022), ROR relies on verbal theorizing without analytical modeling and is 

particularly applicable when key drivers of real options can be conceptually identified and 

synthesized (McGrath, 1997; Gil, Biesek and Freeman, 2015; Krystallis, Laraqui Mahi and Di 

Maddaloni, 2024). ROV literature is predominantly normative. In this field, research tends to 

adopt a prescriptive theoretical perspective, advocating a positivist and instrumentalist 

approach. For example, ROV research involves the development of tools and processes 

aimed at quantifying flexibility, thereby enabling decision-makers to assess and manage 

uncertainty more effectively throughout the project lifecycle. ROR literature on the other 

hand addresses flexibility in non-normative terms, and comprises of studies that seek to 

understand and describe design flexibility from 1. a descriptive perspective – by focusing on 

describing social systems with actors and interactions, and, 2. an enacting theory 

perspective – by focusing on describing the process through the identification of local 
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situated actions are materialized, that is often exploratory (Sandberg and Alvesson, 2021; 

Svejvig, 2021). 

Design flexibility has also been implemented at various units of analysis ranging from 

individual decision-making (Jalali Sohi, Bosch-Rekveldt and Hertogh, 2021; Krystallis, 

Locatelli and Murtagh, 2021, 2022), organizations (Koppenjan et al., 2011; Osipova and 

Eriksson, 2013), and inter-organizational projects (Gil, 2009; Gil and Tether, 2011), as well 

as applications in various sectors such as healthcare (Van Reedt Dortland, Voordijk and 

Dewulf, 2013), real estate (Cardin, De Neufville and Geltner, 2015; Geltner and de Neufville, 

2018), oil and gas (Babajide, De Neufville and Cardin, 2009; Cardin, Ranjbar‐Bourani and de 

Neufville, 2015), airports (Gil and Tether, 2011; de Neufville and Odoni, 2013) signifying a 

substantial scholarly interest that spans across many vital sectors of the modern economy. 

With the academic and practitioner interest in design flexibility and real options on the rise, 

this special section of Transactions of Engineering Management is focused on research 

about contemporary design flexibility and the pressing need to adopt an enterprise-wide 

perspective that extends beyond individual projects. The main areas of interest surround 

how design flexibility might enable strategic decision-making for managing uncertainty while 

recognizing that this thinking may contradict conventional project management approaches, 

mindsets, processes, and goals surrounding these projects.  

Potential research topics 

This special issue sets to push forward the discussion on design flexibility in infrastructure 

project management research, and thus encourages submissions that address: 

• In-depth qualitative studies (e.g., case studies, phenomenology, ethnography, 

surveys) that focus on the design and planning but also the implementation of design 

flexibility, focusing on the rationale behind the use of design flexibility. 

• Quantitative studies (e.g., economic valuation, simulation, engineering design and 

risk analysis) that demonstrate the novel integration of frameworks, tools and 

approaches and their benefits to the respective organizations. 

 

Topics of interest for this special issue include, but are not limited to: 

Embedding uncertainty and flexibility thinking: Explore methods to integrate uncertainty 

and flexibility considerations into existing design and management processes within an 

enterprise perspective, fostering adaptability and resilience. 

Identifying uncertainty drivers and quantifying risks: Investigate approaches to identify 

key uncertainty drivers, model uncertainties, and quantify risks specific to the enterprise, 

enabling more informed decision-making and risk management practices. 

Developing valuable flexibility strategies: Examine how to generate and implement 

valuable flexibility strategies tailored to different forms of enterprises and 

projects/programmes/portfolios, considering factors such organizational structures, delivery 

models, and innovation. 

Quantifying benefits and costs of flexibility: Explore methodologies to quantify and 

optimize the benefits and costs associated with flexibility within an enterprise perspective, 

emphasizing its role as a driver of value, sustainability, and resilience. 

Managing flexibility at multiple levels: Discuss strategies for effectively managing the 

process of enabling and exercising flexibility, considering various units of analysis including 
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individuals, organizations, and inter-organizational dynamics to promote successful 

outcomes. 

 

Submission Process 

Please prepare the manuscript according to IEEE-TEM’s guidelines and submit the journal’s 

Manuscript Central site (https://mc.manuscriptcentral.com/tem-ieee) & clearly state that the 

submission is for this Special Section on ‘Designing Flexibility for Strategic Decision-

Making in Infrastructure Projects, Real Options, and Managing Uncertainty”. 

- Submission deadline: 31 December 2025 

 

Guest Editor Bios 

Ilias Krystallis is an Associate Professor in Engineering Project Management at the Bartlett 

School of Sustainable Construction, University College London. His research interests focus 

on uncertainty management, design flexibility, project performance, governance and 
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published papers in ASCE Management in Engineering, Construction Management and 

Economics, ICE Asset Management Journal, ICE Management, Procurement, and Law, 

IEEE Engineering Management Review, IEEE Transactions on Engineering Management, 

International Journal of Operations and Production Management, Production Planning and 

Control, and Project Management Journal. 

Michel-Alexandre Cardin is an Associate Professor (Reader) in Engineering Systems 
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strategic flexibility in design & planning of complex engineered systems, with application in 

energy, transport and space infrastructures. He served as Associate Editor for academic 
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