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ABSTRACT 
The aim of this conceptual paper is to contribute to a better understanding of the front-end phase of 
large public projects, which is complex and non-linear. The point of departure relates to a number of 
paradoxes found along the way of the front-end. A processual approach is taken to follow the front- 
end over time. Considering a number of example vignettes, four paradoxes and subsequent trade-offs 
are discussed which affect the strategic decisions that need to be made. These are found to fit largely 
within four generic sub-processes identified in the front-end. Inspired from the paradox theory, we 
conceptualise paradoxes and trade-offs under the dynamic equilibrium model adapted for temporary 
organising such as large public projects. Main aim of this paper is to consider how decision-making 
can be improved, and managerial strategies developed that permit the acceptance of paradoxes and 
their resolution in a virtuous cycle leading to long term success.
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1. Introduction

Projects are an effective investment as they have the poten
tial to enhance operations performance (Zwikael et al. 2022). 
In particular, the front-end stage of these projects is impor
tant because this is when managers select the best potential 
project from various proposals, define the project goals and 
scope, and ensure the project’s alignment and effective 
coordination with the operations environment (Zwikael and 
Gilchrist 2024). During this stage, operations managers utilise 
their role in steering the front-end of projects before the 
responsibility temporarily transfers to a project manager for 
delivering its outputs. In particular, a clear front-end process 
can help managers in the operations environment to gener
ate effective project ideas to resolve critical operations prob
lems, set effective project goals, and develop a high-quality 
business case to enhance project investment decision mak
ing. The growing importance of effective management of the 
project front-end stage in operations management research 
and practice is the focus of this paper (Mirzaei, Mabin, and 
Zwikael 2024). However, the front-end stage is far from being 
well understood (Williams et al. 2019).

This paper focuses on large public projects. The ‘vast 
majority of government policies are delivered through proj
ects of various forms’ (Infrastructure and Projects Authority 
2017, Chief Executive introduction, p. 3) and it is by projects 
that governments achieve many of their objectives, imple
ment policy and realise their strategies (Hodgson et al. 
2019). Here we are talking about all types of major public 
projects: construction, transformation, military, IT, and so on. 

In practice the benefits to the public are often not realised 
as expected (Flyvbjerg 2017). These challenges can often be 
traced back to the front-end of projects, where project objec
tives and their relationship with organisational strategy are 
set and approved (Miller and Lessard 2001).

There are different approaches as to how to define the 
project front-end (Williams et al. 2019). Zwikael and Meredith 
(2019) focus on project goal-setting activities before project 
approval and commencement. In a broader approach of the 
front-end, we may refer to Davies, MacAulay, and Brady 
(2019) as part of a delivery model. In this approach, the 
front-end planning phase (or development phase) is differen
tiated from the execution phase and includes ‘[ … ] when the 
sponsor and client define the overall strategic objectives or 
vision, shape the governance structure, secure financing, and 
prepare the contracting and procurement approach’ (p.122). It 
is here that major decisions are made, and a poor front-end 
process means that solution selection and exploration and 
effective management of the planned project might all be 
poor: ‘[decision-making behavior] identifies how behaviors in 
the front- end and during execution are associated with 
poor performance in decision making’. (Denicol, Davies, and 
Krystallis 2020, p. 332).

The literature is unclear on the unique challenges of the 
front-end process in public projects, and in particular the 
paradoxes and trade-offs and their implications for decision- 
making. Schad et al. (2016) look in-depth at the increasing 
visibility in management study of paradox theory, defining a 
paradox generally as a ‘persistent contradiction between 
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interdependent elements’, and similarly quote Poole and Van 
de Ven (1989) as describing paradoxes as ‘interesting ten
sions, oppositions, and contradictions between theories 
which create conceptual difficulties’ (p. 564). These ideas are 
further expanded by Clegg, Da Cunha, and Cunha (2002), 
Smith and Lewis (2011) and Raisch, Hargrave, and Van De 
Ven (2018). ‘Project studies’ has also started to investigate 
these paradoxes as described below. What is of interest in 
this paper for consideration of paradox theory is that deci
sions must be taken at early stage of a project (under uncer
tainty) to advance the project within the constraints of time 
and budget. Under uncertainty, rational decision-making pro
cess (based on access to full information) has limitations. 
Therefore, in the context of front-end, decisions often refer 
to a choice between a limited number of competing alterna
tives. Following Byggeth and Hochschorner (2006), trade-off 
situations ‘[ … ] meaning compromise situations when a sac
rifice is made in one area to obtain benefits in another’ 
(p.420). A trade-off in the context of large public project 
front-end can be any decision to be made between compet
ing alternatives under uncertainty: going with one alternative 
and sacrificing others. So, this paper therefore takes a 
‘paradox’ view of the front-end of projects, looking for 
explanations of such paradoxes, and theorising the underly
ing trade-offs and the necessary decision-making and with 
less emphasis on the paradox emergence, thus building on 
previous work in this journal, including as far back as Riis 
and Pedersen (2003) and including for example Love et al. 
(2019). As recently in project studies, it takes a particular 
‘process’ theoretical stance (Brunet, Fachin, and Langley 
2021), which emphasises time by revealing the interrelated 
temporalities of front-end activity streams.

In this paper, the research team considered some cases in 
which they had been involved and identified some para
doxes within them. These are shown in vignettes below, 
each showing examples of a particular front-end process. 
The objective of the paper is thus to address the following 
research question: How can we understand front-end para
doxes? And how does this inform decision-making?

The structure of the paper is as follows. Firstly, a summary 
of the relevant literature considers the front-end of the pro
ject, the process view of projects and then specifically the 
paradox literature. The paper then explains the procedure 
taken in this study. Then, the paper looks at four different 
areas of paradoxes within projects and the underlying tem
poral logics to identify and illustrate a trade-off which affects 
the strategic decisions that need to be made. We then show 
the benefits of this way of looking at the front end and 
describe how decisions making can be improved by consid
ering these paradoxes and trade-offs as part of a dynamic 
equilibrium model of organising (Smith and Lewis 2011).

The paper makes a theoretical contribution by giving a 
new way of looking at the project front-end: paradox theory 
offers sort of a ‘hook’ to understand the project’s dynamics. It 
also has practical implications, both in explaining the paradox
ical human behaviour we see in the front-end of projects and 
its consequences, and also in identifying generic strategic 
decisions that need to be made in each project font-end.

2. Literature and theoretical background

We will look at the background to this paper therefore by 
considering the literature on the ‘project front end’. Since we 
wish to take a processual view of projects, the background 
to this will be discussed. And since this leads to the idea of 
‘paradoxes’ in projects, the literature behind this idea will 
then be discussed.

2.1. The project front end

It is often said that the front end of a project is where the 
significant decisions are made, and ‘one of the primary 
points where strategic success or failure for the project is 
set’ (Edkins and Smith 2012, p. 138). And it is the strategic 
success of the project on which we are concentrating in this 
project: satisfying the underlying purpose of the project (Gil 
2022) rather than the simple achievement of the ‘iron tri
angle’ of success (Davis 2014). It is for this reason that this 
paper is concentrating on that stage of the project – the 
period from the initial idea or recognition that ‘something 
must be done’, to the point where a project is agreed, 
‘signed off’ and made to start (Williams et al. 2019). It is here 
particularly that project ideas are ‘shaped’ for successful 
competitive advantage projects by sponsors and project 
teams (Miller and Olleros 2000).

The front-end phase of large projects is a well-researched 
area, with well-cited papers (e.g. Edkins et al. 2013; Morris 
2009; Williams and Samset 2010). It is well-known that good 
conceptual development and planning (‘front end loading’ in 
some industries) is essential for large projects (Merrow 2011; 
Miller and Lessard 2001). Generic content and description of 
elements in the front-end are also well-known. For example, 
Williams et al. (2019) gives a description of all the elements 
in the front-end, with a logical flow through: project pur
pose, concept appraisal and alternatives analysis, assessment, 
and setting up the project execution.

Moreover, public projects are often planned and delivered 
under national governance regimes (Brunet and Aubry 2016; 
Volden and Samset 2017a). Well-known examples include the 
UK’s Gateway process and the Norwegian Quality Assurance 
System; Klakegg, Williams, and Shiferaw (2016) look at these 
two governance regimes and the system in the Netherlands 
concluding that ‘efforts to improve major projects are giving 
rewards … [but] the need for continuous improvement and 
change is prominent’. (p. 282). The evidence is that as these 
regimes have developed, there is some improvement in large 
public projects: Volden and Samset (2017b) shows steady 
improvement in projects delivering within the Norwegian 
‘Quality Assurance’ scheme, and Samset and Volden (2022) 
show continuing improvement in decision-making and keep
ing projects within budgets; while there isn’t such evidence 
for the UK scheme, Vo et al. (2021) does show that delivery 
confidence of large and complex UK projects improves during 
the time that they are within the government’s ‘enhanced’ 
governance scheme. However, there are issues with both of 
these government schemes (e.g. in the relation to strategy, 
responsibility for realisation of benefits, and mismatches with 
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government and budgetary cycles (Brookes et al. 2017)). And 
it is clear both that evidence points to at most limited success 
of many projects, and that the public perceives major public 
projects as frequently failing.

Williams et al. (2019) defines elements which make up the 
content of the front-end. However, firstly this defines individ
ual elements separately; and secondly, this is normative in 
looking at what (it says) ‘ought’ to be found in the front-end. 
In contrast, this paper looks at this part of the project as an 
overall process and at what actually does happen when deci
sion-makers, owners, users and other stakeholders get 
involved, often in unpredictable ways. There may be a misper
ception amongst the public of the front end of a project con
sisting of rational decisions being made at a single point of 
time; rather, the front-end is actually a journey of discovery 
and sense-making (Kreiner 2020), with humans identifying and 
exploring options and making decisions with bounded infor
mation (Floricel et al. 2023). The project literature has grad
ually recognised the need to study the ‘actuality’ of how 
projects behave and how people behave within these projects 
(e.g. Cicmil et al. 2006) and this paper tries to bring this view 
into looking at the project front-end. There is some literature 
on why particular paradoxes occur, as referenced in Samset 
and Volden (2016) and the subsequent book exploring these 
(Williams, Samset, and Volden 2022).

To understand human behaviour and its sometimes unex
pected consequences within projects, we need to think 
about the ‘Front End’ process over time. As discussed above, 
traditionally the project has been considered as an activity to 
carry out a defined task in a specified time, at a specified 
cost. However, the decision to initially look into a project, 
define what it might consist of and how it might be under
taken, and then decide to carry out the project, is a process 
that can take considerable time – many years in the case of 
some military projects, and even decades. This process will 
often not be straightforward as the front-end is a process of 
discovery – gaining knowledge and reducing epistemic risk 
as the project is clarified and defined (Floricel et al. 2023). 
Furthermore, within the public sector, defining the project 
has to deal with a wide variety of stakeholders and political 
influences (Gil and Fu 2022); often the various stakeholders 
and decision-makers will not share common goals and 
indeed might be driven by a variety of cognitive, emotional 
and social reactions; the sense-making, analysis and decision- 
making during this period will therefore be even more of a 
complex process taking time (Flyvbjerg 2001).

2.2. Project processes

To represent the emergent nature of projects, a number of 
authors have looked into incorporating process thinking into 
the ‘project actuality’ ideas (Sergi, Crevani, and Aubry 2020), 
to give the ‘process view’ of how things change, in actuality, 
over time. The discussion above suggests that this would be 
just as appropriate, perhaps even more so, for the project 
front-end. The use of the process view in projects has been 
developing with a particularly highly cited paper by Langley 
et al. (2013), along with a Special Issue by Sergi, Crevani, and 

Aubry (2020). Brunet, Fachin, and Langley (2021) described 
four different perspectives to study projects ‘processually’. In 
this paper, we adopt mainly a perspective of the ‘process as 
evolution’: that is processes are described in terms of a series 
of phases or steps that are taken successively as the project 
evolves from one state to another.

Ben Abdallah et al. (2022) adopted a process perspective 
to assess the success and performance of project’ front-end, 
or ‘project development’, which they say ‘can be seen as the 
collective political, strategic and social effort to create, main
tain, and stabilise a precarious, fragile network of firms, agen
cies, experts, funding partners, and stakeholders that would 
conduct, coordinate and support project execution’ (pg. 687). 
Here success is seen as sufficient convergence of stakehold
ers to bring about the decision to engage in the next project 
phase, that is, the execution.

As mentioned above, the front end (and subsequent 
stages) of complex projects is a process of discovery, which 
concerns not only stakeholders’ needs, expectations and 
power, but also properties and trends of the relevant natural, 
technical and socioeconomic project environments. Often, 
information about these environments is scarce and cannot 
be obtained in a cost-effective manner because relevant 
objects are hardly accessible (e.g. submarine oil deposits) or 
require extensive activity (e.g. drilling, destructive tests, high 
computing power) (Hall, Davis, and Blockley 1999). Therefore, 
at least until getting access and starting to prepare project 
sites or even execute the project, developers need to use 
information about these aspects that is incomplete, ambigu
ous, fragmentary, possibly tacit and dispersed among local 
actors, especially about the possible reactions of neighbour
ing communities and ecosystems, public opinion, etc. Even 
when access is possible, due to their temporality and com
plexity, the phenomena of interest require a certain, hardly 
compressible time for observation, measurement, effect 
detection, sensemaking, validation and representation elabor
ation (Hernes, Feddersen, and Schultz 2021). Therefore, even 
using agile methods, many projects face a trade-off between 
investing additional cost and time to improve available 
knowledge or going ahead with imperfect knowledge, and 
making decisions in conditions of uncertainty and ambiguity.

Moreover, legitimate decisions about the project require, 
at least in an ostensive manner, justifications that appear to 
be based on robust knowledge and credible projections 
(Seijger et al. 2016; Suchman 1995). The way knowledge is 
represented and communicated to stakeholders alters its sig
nification and significance, and helps or harms the legitimacy 
of decisions based on it. For example, what stakeholders per
ceive and learn about the project depends on whether 
knowledge is represented in abstract versus concrete or sim
ple versus complex ways (Floricel et al. 2011); on the mean
ings and credibility attached to it through logical and 
rhetoric connections, and narrative structures (Ninan and 
Sergeeva 2021; Suddaby and Greenwood 2005), for example 
the kind of values, goals and discourses to which the project 
is assumed to contribute (Brewer 2019; Esposito, Terlizzi, and 
Crutzen 2022); and, finally, on the extent and timing of diffu
sion, for example the kind of media and coverage used and 
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the moment of release in relation to political calendars and 
other relevant events (Liu et al. 2016). A good example is 
given by the California High-Speed Rail project, initiated on 
promises to reduce road congestion and air traffic, reduce 
pollution and greenhouse gases, and give economic benefits 
away from the coast: here, ‘early political buy-in and public 
accolades quickly delegitimized realists cautioning against 
the preliminary pseudo-budgets that assumed better-than-best 
case scenarios’ (Pinto 2023).

More importantly, knowledge production and representa
tion construction is a lengthy process, with gradual accumu
lation and path dependency, but also repeated iterations 
and sudden, direction-swinging discoveries and insights 
(Floricel, Michela, and Piperca 2016; Samset and Volden 
2016; Zhu and Mostafavi 2017). Moreover, representations 
themselves not only ‘fix’ (codify) the acquired knowledge but 
also generate new learning and additional insights by giving 
a set of vague ideas, an expression that can be perceptually 
examined and manipulated. New means such as Building 
Information Modelling (BIM) and virtual reality, and associ
ated modelling and simulation capabilities, extend the preci
sion and the range of available manipulations of project 
representations. In addition to older means such as drawings 
and mock-ups, this places representations at the core of 
learning processes, including exploratory envisioning of vari
ous forms and futures, integration of various disciplinary per
spectives, and co-creation with stakeholders (Comi and 
Whyte 2018; Ewenstein and Whyte 2009; Yoo, Boland, and 
Lyytinen 2006). The quasi-tangible nature of representations 
and the various changes and manipulations to which they 
are subjected, give them an aura of objectivity, which 
increases their robustness as a basis for decision making.

However, while these processes unfold, the world also 
changes around the project; these changes are more or less 
well captured by ongoing knowledge production. When cap
tured through representations, they risk upsetting their sta
bility and painfully acquired confidence and coherence in 
the overall assemblage of project representations. An 
example of how long and extensive the process of represen
tation elaboration, validation and stabilisation may become 
is the Lyon-Torino railroad tunnel project that passes under 
the Alps to link France and Italy, in which studies and 
debates have raged for over 30 years, not only regarding the 
nature of rock through which the tunnel must be built, but 
particularly regarding its economic viability (Massiani and 
Maltese 2022). During this time, due to globalisation and 
geopolitical the patterns of traffic in Europe project have 
changed in significant ways, while climate changes and the 
environmental transition movement shifted the relevance of 
the project goals and means, and hence the costs and bene
fits that can be attached to it.

We will therefore take a process view of the project ‘Front 
End’ and examine what insights can come from taking this 
view in answering the research questions about the chal
lenges, trade-offs, paradoxes and counter-productive behav
iours within the front-end process in large public projects – 
and as well as paradoxes that can be resolved and counter- 
productive behaviours that may be avoided.

2.3. Project paradoxes

Interest in the idea of looking at ‘paradoxes’ within projects 
has increased over the past few decades. Interestingly, early 
research on paradoxes in management and organisation 
studies came out from observations on the existence of a 
diversity of values associated to performance and effective
ness (Cameron 1986; Quinn and Rohrbaugh 1983). 
Jarzabkowski and Lê (2017) show how contradictions and 
paradoxes naturally occur and conceptualise the idea of 
‘paradox’ as a characteristic of the complexity of everyday 
life, which is socially constructed and responded to. Indeed, 
this approach is action-oriented, as it seeks out the contradic
tions and ‘managing paradoxes becomes a shared responsibil
ity, not only of top management, but across organisational 
levels’ (Andriopoulos and Lewis 2009 pg. 685). Investigation of 
paradoxes has expanded over time to a variety of organisa
tional situations (Clegg, Da Cunha, and Cunha 2002; Poole 
and Van de Ven 1989; Schad et al. 2016; Raisch, Hargrave, and 
Van De Ven 2018) such as production (Riis and Pedersen 
2003; Zwikael and Gilchrist 2024) and is now recognised as a 
paradox theory (Smith and Lewis 2011; Smith et al. 2017) and 
paradox system (Lewis and Smith 2022). These ideas empha
sise the coexistence of contradictory ideas within a project 
and a recognition of the need to find an appropriate balance- 
point within these tensions (Schad et al. 2016; Smith and 
Lewis 2011).

Paradoxes is one of the avenues that project studies 
adopted in pluralistic situations found in projects including 
in the front-end of major projects (Braun and Lampel 2020; 
Davies and Brady 2016; DeFillippi and Sydow 2016; Samset 
and Volden 2016), and clearly understanding these para
doxes and their implications can be seen to be important for 
both project managers and policy-makers commissioning 
projects as they both have to make decisions under uncer
tainty (van Marrewijk et al. 2008). These authors argue to 
include ‘issues of power, ambiguity, and paradoxes for study
ing project management’ p. 599. Implications for the man
agement of projects seen as grounded in complex contexts 
and for their managers facing multiple issues, tensions and 
conflicts in their everyday work, call for competences to 
work under contradictory constraints, for example concern
ing sustainability (Sabini and Alderman 2021).

The idea behind the paradox theory suggests that paradoxes 
are inherent to organisational context, some are salient, others 
latent. Smith and Lewis (2011) also proposed an equilibrium 
model to describe the cyclical and processual oscillations over 
time between tensions. Interestingly, these authors also sug
gested a resolution of paradoxes in two ways: into a vicious 
cycle (continuity of tensions) or into a virtuous cycle where 
managerial strategies are put in place to embrace paradoxical 
situations and then, work on a resolution by establishing some 
sort of an ‘equilibrium’ between the different positions. And it is 
through this acceptance and resolution that sustainability is 
attained over the long term. The interest of this model for this 
paper comes from the active management role to work on 
resolving tensions. Indeed, in the context of large public proj
ects, tensions among the different stakeholders are unavoidable; 
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within this equilibrium approach, project managerial strategies 
come to paradox resolution in the form of trade-offs.

This is to say that there are actions for navigating through 
paradoxes. In line with this paradox thinking, Sabini and 
Alderman (2021), using sustainability and short-term project 
objectives paradox, identified managerial strategies for the 
acceptance of paradoxes and for their resolution as separ
ation or synthesis of opposite terms. Moreover, Gaim, Clegg, 
and Cunha (2022), based on the case of the construction of 
the Sydney Opera House, push further the theoretical appli
cation of acceptance of multiplicity in a dialogical interaction 
towards a solution. For these authors, not only the dialogue 
opens up to a solution but brings with it co-creation of 
something new: ‘Projects are scenes of paradoxes. 
Architectural projects such as the Sydney Opera House are 
no different. Given the involvement of strong actors with 
strong preferences, there are some lessons regarding the 
paradoxes that arose and how they were (mis)managed. 
[ … ] dialogue is imperative because paradox persists, and 
that is where the creative responses reside’ (p.410).

More recently, Lewis and Smith (2022) developed further 
their thoughts into a system to integrate the different 
approaches to the study of paradoxes, in other words how 
to navigate paradox. An important dimension to consider in 
the system is the research mindset as being dichotomous 
(either-or) or paradoxical (both-and) depending on the ten
sions studied. In this paper, we will explore paradoxes as 
they emerge in the front-end process with a focus on how 
trade-offs come to balance the paradoxical tension.

3. Research design and procedure

The overall research design for this conceptual paper embra
ces a qualitative approach to explore the particular paradox
ical situations occurring in the front-end of large public 
projects. In particular, this paper takes an opportunity to 
study how paradoxes are lived in their context. The research 
questions ‘how’ suggest that front-end processes will be 
unfolded by activities over time following (Langley 1999). 
Guided by an initial structure, the authors went through writ
ing vignettes concerning cases they had studied or been 
involved in and the issues and paradoxes encountered. They 
also took into account the specific project paradoxes found 
by Samset and Volden (2016). Out of this and subsequent 
discussions, four key trade-offs were identified which are dis
cussed below. What is of interest for the front-end is that 
strategic decisions must be taken in order to make the pro
ject going on. And in context of paradoxes, decisions often 
refer to ‘balances’ or ‘trade-offs’ between the two poles of 

these paradoxes, particularly around processes of representa
tions construction (Aubry and Floricel 2022).

These trade-offs go throughout the project front-end. 
However, it will be seen that they occur at different intensity 
during the front-end. Williams et al. (2019) define four main 
processes making up the front-end; different types of know
ledge are required to be produced in each of these proc
esses, and we will find that each trade-off is particularly 
relevant to a particular one of these processes. Table 1
shows these processes, and the elements of knowledge to 
be included in the front-end mapped with the processes to 
produce the appropriate knowledge. Of course these are not 
independent processes, but are inter-related, and indeed par
adoxes go across the different processes. Floricel et al. (2023) 
shows a similar approach.

4. The dynamics of strategic decisions at the front- 
end: paradoxes and trade-offs

Normative processes of the front-end often refer to strategic 
decision-making as being rational and sequential (Williams 
et al. 2019). In doing so, they are silent on how events and 
activities taking place in the front-end interfere with deci
sion-making. In a plural context such as large public projects, 
strategic decisions are the fruit of dynamic interactions 
among stakeholders leading to trade-off. In this section, we 
will explore four trade-offs which are illustrated with cases. 
There are probably more of these trade-offs, but these four 
represent, in our view, the most significant to highlight the 
dynamics of strategic decisions in the front-end.

4.1. Trade-off 1: Pluralism versus Core support

The first trade-off identified might be termed Pluralism versus 
Core support. On the one hand, the project needs to gain all 
the knowledge it can from multiple stakeholders with differ
ent views and different understandings. On the other hand, 
it also needs to concentrate on the needs and requirements 
of the ‘client’, normally the Government department. But this 
very consultation with the stakeholders can alter the social 
dynamics of the front-end, and can produce ideological pres
sure-groups and dilute the client’s understanding of the proj
ect’s purpose. Further, involving a diversity of stakeholders 
may also mean higher costs and additional claims and side- 
payments, which may increase costs and deviate the project 
from its primary function (Gil and Fu 2022). So, there is an 
important balance to be struck between concentrating on 
the client and increasing the adherence of key supporters, 
and widening the participatory consultation to find all rele
vant stakeholders and increase their acceptance or even 

Table 1. Mapping front-end elements of knowledge with processes.

Elements of knowledge to be included in the  
front-end (see Williams et al. 2019) Processes in the front-end to produce knowledge

1 Project purpose The process of defining need and project success
2 Concept appraisal and alternatives analysis The process of gathering information about alternative solutions and selection
3 Assessment The process of specifying the chosen solution(s)

� Sub-process of estimation (ex-ante estimation coming in both the second and third process)
4 Setting up the project execution The process of designing the implementation process of the project
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involvement in order to prevent surprising, often violent con
testations and movements against the project later on.

This is particularly true in the first process of the front- 
end, of defining need and project success. Similar to Williams 
et al. (2019), it is clear that a project should start with what 
prompted the need for the project, sometimes called the 
‘project trigger’: the problem or opportunity that informs 
what we are actually trying to achieve in our project 
(Zwikael and Smyrk 2019). This should also include a justifi
cation for why the larger society (i.e. the taxpayers) ought to 
provide it. As discussed in the literature above, success is 
multi-faceted, but primacy should be given to the underlying 
objective for doing the project. If we concentrate on the 
‘iron-triangle’ tactical objectives of the project (time/cost/ 
scope) this misses the point of the project, which is that a 
part of Government wants (or needs) to realise target bene
fits set in the project business case. However, this benefits 
turn is not simple in the public sector, where establishing a 
strategic project aim is difficult and complex. There will be a 
wide range of heterogenous stakeholders with different aims 
and asymmetric perceptions; often it will be difficult to spe
cify, let alone quantify targets for the ‘public good’; this 
implies the additional difficulty of comparing these disparate 
benefits with a single ‘cost’ in a cost-benefit analysis. There 
will often be a wide range of political factors. The turbulent 
socio-economic environment around the project might 
change perceptions of its target and its success – and any
way, while the process of the front end is proceeding, there 
will often be a mismatch with the budgetary or political 
time-cycles. The benefit that is being sought from the project 
will often not be there to be effective by the end of the pro
ject, but there will be another party responsible for reaping 
the benefits from the project perhaps in a ‘business-as-usual’ 
phase (e.g. Whyte and Nussbaum 2020).

The goals and decisions of projects are also related to the 
implementation of public policies, for example regarding 
investment priorities and governance. Particular projects 
become testbeds and pathbreakers of such policies. This 
relates project decisions to policy elaboration processes and 
to political processes such as electoral cycles and campaigns 
and discourse elaboration, and, more broadly, to issues such 
as power and social movements (Sanderson and Winch 
2017).

While this is what should happen, research often shows a 
concentration in the front-end on tactical (or ‘project manage
ment’) success rather than strategic (or ‘project’) success (e.g. 
Vo et al. 2021). Samset and Volden (2016) used empirical data 
on a range of Norwegian projects to identify ten ‘paradoxes’, 
and observed a general effect that less effort and resources 
were used up-front to identify the best conceptual solution 
than to improve tactical performance during implementation, 
which they called the ‘paradox of the significance of front-end 
management’. For projects which are open to public scrutiny, 
immediate demonstrations of success and control are often 
more pressing than the demonstration of longer-term benefit. 
This is perhaps why it is easier to concentrate on the well- 
defined and more-easily-defensible ‘tactical’ success criteria 
(i.e. project management success): estimating and setting 

tactical targets is known and comfortable and avoids the 
underlying aims of the project. Defining a ‘project’ with tac
tical success measures also gives stability in a world where 
the perceptions and even meanings of the objectives of the 
project might be disputed and changing – even if that stabil
ity is unhelpful and leads to dysfunctional behaviour. Samset 
and Volden (2016) term this concentration on the short-term 
the ‘success paradox’, and this can lead to short-sighted deci
sions being made.

Having said that, since ‘success’ in public projects is gen
erally a mixture of the quantifiable and the more subjective, 
governments or financially responsible contractors are likely 
to be generally disinclined to identify precise quantifiable 
metrics by which they can be later judged; a famous case in 
2015 led to AECOM paying $200million to creditors from 
overestimated road traffic forecasts (Odeck and Welde 2017). 
In the case of the Dutch Betuweroute (van Wee 2022), a 
dedicated rail freight line connecting the Port of Rotterdam 
to the German hinterland, opened in 2007; the project was 
proposed about two decades earlier because of the assumed 
shortage of capacity on the (then) current rail network. In 
this case, it was not made explicit what ‘success’ would 
mean, not even in tactical terms, simply ‘notions’ of the ben
efits of extra capacity, and strategic advantages of a better 
rail hinterland connection.

A particularly distinctive feature of projects in the public 
sector is that they have social and political aspects, so we 
need to gain views from multiple stakeholders, with different 
views of ‘success’. For many of these stakeholders (including 
government), ‘success’ may be ill-defined, ambiguous, 
unquantifiable. This means there is often a need to explore 
the ‘who’ of public projects; furthermore, stakeholders, their 
interests and their influence change over time. In this vein, 
the New Stakeholder Theory offers novel and precise tools 
for understanding stakeholder involvement in five areas: 
organisational formation, resource development, claims on 
value, governance, and performance (Gil 2022; McGahan 
2021). The theory argues that stakeholder participation 
requires enough potential upside than outside opportunities.

These stakeholders will often come with a wide range of 
heterogonous aims and objectives. Stakeholder engagement, 
establishing their success criteria and balancing them, is diffi
cult and time-consuming; it can give results that the com
missioning department might not like, or indeed the 
requirements might be mutually conflicting. An example is 
the UK ‘A303’, a road-tunnel beneath a World Heritage site; 
the Government agency’s analysis ‘map’ (given in Williams, 
Samset, and Volden 2022, pg. 18) shows the wide spread of 
stakeholders and the high level of heterogeneity of percep
tions of benefits and success criteria, from environmental 
and heritage to travel times; this gives a useful basis to con
sidering the purpose of the scheme and measuring its suc
cess. This can make alignment of the project with the 
strategic goals particularly difficult, leading to Samset and 
Volden (2016)’s ‘paradox of strategic alignment’, where there 
is lip-service paid to the need for alignment of objectives in 
the project but often the logic of how (and whether) the 
project will work towards these objectives is unclear.
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A related challenge is that some groups only face the 
benefits of the project, but bear no cost of risk, in which 
case they lack the incentive to discuss the broader costs and 
benefits to society, and rather prefer to jump to the more 
specific iron triangle objectives, cf. the ‘paradox of perverse 
incentives’. Sometimes public debate on the perceived need 
is lacking altogether, as in the ‘Betuweroute’ case above (van 
Wee 2022): the debate started with a solution, the 
Betuweroute, and next different stories underpinning why 
the project would be needed emerged, ranging from cap
acity shortage, to economic advantages, congestion on 
motorways, and environmental advantages.

4.2. Trade-off 2: Knowing versus Exploring

As the understanding of the needs of the project grows, the 
process of understanding the solution space has to proceed. 
In this, the candidate solutions to the ‘problem’, ‘opportunity’ 
or ‘need’ have to be generated or identified in some way. 
Then, data has to be gathered about solutions to be able to 
inform the decision-makers as to which solution(s) to pursue. 
This process is one of ‘inquiry’ in the underlying sense of 
Dewey’s philosophy: the ‘controlled or directed transform
ation of an indeterminate situation’ into one that we can 
resolve (quoted in Hickman 1997 first page) – defining pre
cisely the problem, developing proposals for its resolution, 
determining the tools to decide between the proposals and 
then testing them.

We start with a problem that is by definition ill-defined, 
with epistemic uncertainty (or ‘wicked’, Roth and Senge 
1996): the ambiguities involved require assumptions and 
generic project experience. Different disciplines and different 
organisations bring different types of knowledge, and 
choices have to be made about different types of enquiry; 
serendipity, creativity, and Hirschman’s ‘Hiding Hand’ 
(Hirschman 1967 discussed in Ika 2018) all play a part. But 
then there is an important decision-point: when to move 
from exploring solutions to developing detailed knowledge 
about a subset of candidate solutions. If more time is spent 
exploring different solutions, then those solutions cannot be 
sufficiently fleshed out, analysed and compared. However, a 
move too quickly to specifying solutions might mean that 
the choice of solution is inadequately made: in particular, as 
understanding centres around one core candidate option 
there is path dependency; further, accumulated concrete 
knowledge is generally specific to one particular solution 
and is ‘sticky: it cannot be used to inform the analysis of 
other solutions.

This shows the second of our trade-offs, which might be 
termed Knowing versus Exploring: that is, the trade-off 
between producing reliable knowledge about each candidate 
solutions on the one hand, rather than exploring a broad 
variety of opportunities/options on the other hand. This 
comes as a necessary part of the process of gathering infor
mation about solutions and selection.

Samset and Volden (2016) in their analysis of Norwegian 
cases, identify the ‘Paradox of the unexplored opportunity 
space’, where the choice of conceptual solution is often 

made without systematically scrutinising the ‘opportunity 
space’ or set of possible solutions first. They see in their 
cases the decision described above being made much too 
early, before a suitable set of candidate solutions had been 
identified, analysed and compared. Indeed, in Samset, 
Andersen, and Austeng (2014) 17 major Norwegian public 
projects are studied, and eleven already had a choice of con
cept when the front end commenced, a choice determined 
more by political decision makers than by analysts. Similarly, 
in the ‘Betuweroute’ case above (van Wee 2022), the concept 
was chosen before the project.

A common reason for this is the nature of politics and 
politicians. Cicmil and Braddon (2012) discuss how large-scale 
multi-party public projects, often in the public eye and 
exposed to general scrutiny, have an ‘aura’, promising great 
engineering or societal benefits, and often borne from 
human vanity or ambition. These authors describe these as 
‘glory projects’ and explain how the decision-makers can 
often be swayed by these impressions into making rapid and 
ill-conceived decisions, analysing flaws in the governance of 
a well-known UK health IT project, ‘Lorenzo’. A further polit
ical problem is the short-term nature of political planning, so 
that while a project might be looking to long-term viability, 
the political pressures lead to a short planning horizon and 
sub-optimal decisions – what Samset and Volden (2016) call 
‘the paradox of myopic decisions’.

It is perhaps worth noting here that the aim of this pro
cess is not necessarily to generate as much information as 
possible. Samset and Volden (2016) point out the ‘paradox 
of early information overflow’: in some of their cases, deci
sions were based on ‘masses of detailed information up front 
rather than carefully selected facts and judgmental informa
tion relevant to highlight the essential issues’ (p. 302). It is 
clear that in the process of inquiry at this point, indetermin
ism is at its highest, and so exploring unclear and ill-defined 
ideas to very small detail can clearly be inappropriate, and 
decisions can be confused by large amounts of detailed 
information – information which can often anyway quickly 
become out of date. Therefore, as this process proceeds, 
care must be taken to collect the most useful and relevant 
data to hone the definition of the need and the potential 
solutions.

One defense against these over-rapid choices is the dis
cipline of a logical process. Such a process can ensure that 
project investment decisions are not rushed and follow a 
structured process of development and appraisal, which is 
led by multiple and diverse stakeholders (see for example 
the description of a process based upon that followed by 
Australian Defence in Zwikael and Gilchrist 2024).

One final comment: there is an ongoing specific sub-pro
cess of estimation in the project analysis stage, both rougher 
estimation of candidate solutions and more detailed estima
tion of selected solutions. Better estimation can improve the 
validity of solution selection, but it is expensive to produce 
equally deep knowledge about a broad range of solutions; 
reflecting the difficulties of Knowing discussed above, with 
its danger of path dependency and lock-in. But estimation is 
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particularly relevant to the next trade-off, so this is discussed 
in the next section.

4.3. Trade-off 3: Evaluating versus shaping

As sufficient information is gathered about candidate solu
tions to be able to make a choice of solution (assuming 
that politics and other not necessarily rational reasons have 
not dictated the choice of solution already), then the pro
cess of specifying the chosen solution(s) can gather pace. 
Rather than this being a single activity at a single point of 
time. In actuality, humans are researching and learning 
about the options: sense-making in an environment of com
plexity; epistemic uncertainty – and possibly an environ
ment of change, as have discussed. And it is often assumed 
that the humans carrying out this activity are disinterested 
analysts; in practice, cognitive and emotional effects come 
into play, or social attitudes or reactions. The most obvious 
manifestation of this is in so-called ‘strategic mispresenta
tion’ or ‘underdeveloped assumptions’, where forecasts of 
costs and benefits are slanted in particularly ways, particu
larly where those that benefit from the project are not the 
ones paying for it.

For public projects specifically, we have another trade-off 
here. Analysts can look at a project need in society, and con
sider how to develop proposed solutions that will address 
that need. However, in the public sector, decision-makers 
can shape the societal environment itself to make it more 
amenable to the solution. There is therefore a trade-off, 
which we can call ‘Evaluating versus shaping’, depending on 
how much effort is spent on each of these activities: effort 
producing a detailed evaluation of solutions on the one 
hand, versus efforts leveraging a particular solution to shape 
the world around and make the project a compulsory pas
sage point towards this future. In this respect, instead of 
reflecting a passive given future (such as in the ‘predict-and- 
provide’ strategy of Samset and Volden 2016), representa
tions become actionable future-making tools (Comi and 
Whyte 2018). Visual artefacts such as help-information web
sites, prototypes, and other visual illustrations, all contribute 
to imagine a representation of the project that shape the 
future and to sway public opinion in support of the venture 
(See for example Transport for London 2024).

Another example is R�eseau Express M�etropolitain (REM, in 
Quebec, Canada) case study, under a public-private partner
ship (PPP) mode. The PPP mode not only brings private 
investments and risk sharing in infrastructure projects, it also 
makes it possible to override public governance rules in the 
management of these projects. The REM project went 
through an accelerated development process, mostly due to 
strong political backing that resulted in a law being adopted 
by the provincial parliament, which sheltered the project 
from many possible contestations mainly to ease land acqui
sition. The accelerated selection of a conceptual design, fol
lowed by the quite rapid selection of two consortia for the 
two main contracts, and eventually backed by energic public 
consultation process led to a virtual lock-in of the project on 
a given solution and organisational-contractual structure that 

enabled a rapid start of execution (Floricel et al. 2023). 
However, this rapid process, including the selection of solu
tions that largely reused existing infrastructures, led develop
ers to overlook key risks, such as explosives that remained in 
a reused tunnel since its construction 100 years earlier, as 
well as the complexity of local coordination. While the pro
ject progressed steadily despite the pandemics and supply 
chain disruptions, it eventually resulted in significant delays 
and the withdrawal by the provincial government of a 
second stage of the project from the authority organisation. 
The interest of this case in regard to the paradox ‘Evaluating 
versus shaping’ is that temporality should be taken into con
sideration: going with a PPP into an accelerated front-end 
process gives a short-term impression of ‘success’ by a rapid 
start of execution. The trade-off was made to shaping one 
solution instead of evaluating other alternatives being 
locked-in. The negative impacts only appeared after execu
tion have started.

A key element of the front-end process is the estimation 
of costs and benefits. Again, the important view we wish to 
bring in this paper is estimation as a process, from the 
beginning of the front-end to a hopefully developed and 
refined project estimate at the end. There are a number of 
features of estimation of both costs and benefits that are 
well-known in public projects. The first is the tendency 
towards over-optimism in projects (both costs and benefits), 
written about extensively (notably Flyvbjerg et al. 2003) but 
subject to considerable debate particularly in recent years 
(e.g. Ika, Love, and Pinto 2022). Specific to UK public projects, 
the National Audit Office (2013) has issued a useful guide to 
the causes of over-optimism including areas of independent 
challenge/accountability; complexity; behaviour/incentives; 
the impacts of stakeholders and weakness in the evidence 
base. Furthermore, the estimation of benefits in a public pro
ject is more complicated than might be the case in a private 
company. The evaluation of social or public value is never 
simple, since ‘public value’ needs to include all significant 
ways in which citizens benefit from a project, many of which 
may be qualitative (e.g. the effect on community cohesion), 
and even where quantitative (e.g. traffic flows or increased 
access to services) might be difficult to which to give a mon
etary value (see Kirkham (2022) for a discussion of social 
value or ‘public value’). And these are before we consider 
the different perceptions of ‘value’ that different stakeholders 
will have (sometimes contradictory), and the difficulty of 
establishing causality between projects and benefits, and the 
need to decide on a timescale over which benefits are 
judged. Indeed, these difficulties can reduce the confidence 
of decision-makers in the cost/benefit estimation process, 
and Samset and Volden (2016) talk about the ‘paradox of 
disregarded analyses of costs and benefits’ as decision-mak
ers disregard analysts’ work and use other aspects to make 
their decisions (e.g. political agenda).

Samset and Volden (2016) also point to the ‘paradox of 
perverse incentive’, where availability of public funding with 
no financial obligations for the beneficiaries may cause per
verse incentives and result in counter-productive projects. In 
the Betuweroute case-study described above, the port of 
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Rotterdam supported the project but did not have to pay; 
proponents of the line came with excessively low cost esti
mates. In the initial 1990 plan, the Betuweroute was 
announced to cost 1.1 billion euro; the final costs were 4.7 
billion Euros. The initial estimates were deliberately way too 
low. A few years after the initial cost estimate van Wee 
(1994) warned that the costs would probably be more than 
four times higher than the announced costs.

But these difficulties – significant though they are – don’t 
fully reflect the nature of the estimation as a process over 
the whole front-end. Initial estimates are made at the start of 
the project, which by necessity will be informed by little 
data. This leaves the opportunity for over-optimism or 
manipulation of estimates to skew the choice of solution 
(and indeed to help ensure the case for project approval). 
And once the decision to proceed is taken, and a solution is 
chosen, ‘lock-in’ can occur, and this can lead to ‘escalation of 
commitment’ (e.g. Keil, Depledge, and Rai 2007), particularly 
as politicians do not want to lose face. Throughout the pro
cess, the public is looking for simplicity and deterministic 
estimates, and often do not see the need for uncertainties or 
contingencies; this can prompt the project team into reduc
tionist thinking in what is often a complex problem-situation. 
During, and after, the project, the focus for the project team 
and government generally is on the final cost estimate, 
which forms the budget for the project; the early cost esti
mates can be forgotten, even though it was on these that 
significant decisions about the project were made – what 
Samset and Volden (2016) call the ‘cost estimation paradox’. 
And it is these early cost estimates which are often kept in 
the minds of the media and the public. Indeed, while the 
move from the initial estimate and final estimate might 
appear simply as further evaluation, an initial under-estimate 
can be a case of ‘shaping’ public opinion to make it more 
supportive of the solution. And while Flyvbjerg’s promotion 
of Reference Class Forecasting (Flyvbjerg 2008) might be 
seen simply as an analytical tool, perhaps the knowledge 
that a contingency (based upon Reference Class Forecasting) 
will be imposed upon any estimate (as for example is done 
in the UK, see Williams et al. 2020) might motivate under- 
estimation or such ‘game-playing’ behaviour by project pro
ponents. A further complication for the process of estimation 
is that this operates in parallel with parliamentary and 
budgetary cycles, and changes in government ministers, so 
the guidance and instructions can vary significantly (indeed, 
can contradict earlier instructions) as the decision-making 
process proceeds.

4.4. Trade-off 4: Allocation versus Collaboration

As we turn to the process of designing the implementation of 
the project (mostly towards the end of the front end, 
although important decisions can still be taken early in the 
phase, and there is a process of refining and defining the 
implementation phase), we see another trade-off, which we 
might call Allocation versus Collaboration. This trade-off 
describes the balance that needs to be struck between efforts 
to develop the project deliverables for an unambiguous 

allocation of responsibilities and risks between the participants 
in a project on the one hand, and efforts to create conditions 
for a collaborative elaboration and implementation of project 
deliverables and solutions on the other. Efforts towards highly 
developed project deliverables will distract from, and indeed 
might be counter-productive to, developing that collaborative 
relationship with aligned motivations. Indeed, detailed repre
sentations and their related fixed-price contracts create rigid 
structures and refrain collaboration, which is problematic in a 
context of uncertainty and complexity (see the ‘paradox of sig
nificance of front-end management’, Samset and Volden 2016).

It is beneficial to ensure the motivations of the various par
ties are aligned to achieve what becomes to be regarded as 
the aims of the project. The project moves from the front end, 
is given approval to proceed, moves into implementation, and 
thence handed over to use within the permanent organisation, 
or becomes part of ‘business as usual’. Just as clarity is needed 
in distinguishing the tactical project-management success 
objectives from the strategic aims of the project, so it is impor
tant to have clarity in who is accountable for achievement of 
these different objectives. And as we have discussed above, 
concentrating on tactical achievement (on time/budget deliv
ery of the approved project) can be at the detriment to stra
tegic success, so giving accountability only for the 
implementation stage can have a similar effect. The UK system 
tries to alleviate this by having the Senior Responsible Owner 
signing a letter accepting accountability to Parliament for 
delivery of the project, and these letters emphasise the critical
ity of the role in the delivery of the longer-term project bene
fits. However, this does not get over problems such as: can a 
project director be responsible for what happens to the pro
ject after delivery? Who is responsible for ‘harvesting’ project 
benefits? Can benefits be disentangled from the general eco
nomic environment? What about the emergent and some
times fluid nature of benefits? And what happens when the 
public sector partner’s motivations change?

The obvious area where alignment is needed is between 
the implementation organisation – often a private sector 
partner, brought in to implement the project – and the 
Government department. The implementation organisation 
will try to achieve the project success objectives as defined 
at the end of the front-end. The project delivery mechanism 
therefore needs to align the contractor’s motivations with 
the motivations and aims of the government department, 
which need to be written into any agreement before imple
mentation. Commonly understood ‘best practice’ in project 
procurement suggests that front-end deliverables, ideally the 
detailed form of the physical infrastructure objects, or at 
least the anticipated benefits, functionalities, performance 
and solutions, should be developed as carefully and fully as 
possible. This will help allocate risk between parties, define a 
fixed-price contract, and limit exposure to over-runs. But this 
also implies a rift in the deliverable definition and execution 
planning process as such approaches bestow most responsi
bility for the front-end elaboration of deliverables on the cli
ent side, while limiting opportunities to collaborate with the 
contractor/implementation organisation in searching for the 
best solutions.
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In particular, efforts to elaborate solutions before the bid
ding process, which, among others, enable the allocation of 
risks based on more precise contractual specifications and 
essentially fixed price contracts, cut in two the process of 
solution elaboration, which, ideally, should integrate the 
knowledge of owners, construction contractors, equipment 
suppliers and infrastructure operators (Hobbs and Andersen 
2001). Among others, implementation parties may be reti
cent to contribute their knowledge before a contract is 
awarded to them, and may be apprehensive about being 
held responsible for the possible failures of jointly elaborated 
deliverables and solutions. In addition, a clear allocation of 
risk creates a rigid framework of opposing interests, which, 
during execution, discourages contractor collaboration, pre
cludes the project from taking advantage of opportunities 
for innovating and incorporating new solutions, and, in a tur
bulent and uncertain environment, may lead to conflicts and 
protracted judicial battles (Gann, Davies, and Dodgson 2017). 
Therefore, the infrastructure domains have witnessed a gen
eral move towards approaches that foster collaboration in 
the front-end or use relational/incomplete (Hart 2017) con
tracts for execution. These include framework agreements, 
integrated design projects, cost plus or target cost contracts, 
and integrated project delivery (Walker and Rowlinson 2019). 
These seek to mitigate or overcome these problems of rigidly 
specifying design risks by encouraging collaboration to work 
towards success of the project outcomes, take advantage of 
innovation opportunities and avoid contractual conflicts, but 

possibly weaken cost control incentives (Hobbs and Andersen 
2001; Chiocchio et al. 2011).

5. Discussion

This paper has looked at the front-end of large public proj
ects. We have tried to take a process view of the front-end, 
and used this both to try to explain some actuality of the par
adoxes we observe, and also to identify some trade-offs, 
which represent generic decisions that need to be taken in 
order for the project to progress. Older thinking traditionally 
saw the front end as a separate phase, whose dynamics, if 
indeed recognised, were not always recognised as impacting 
the main project; however, the process view enables us to see 
the outworkings of these dynamics. In this section, we want 
to discuss two theoretical aspects resulting from this paper.

5.1. Navigating paradoxes in the front-end: a process 
approach

As part of our consideration of paradoxes, we drew out four 
processes that make up much of the front-end (see Figure 1). 
We saw how these processes all go through much of the 
front-end, but represent different degrees of activity, and are 
important at different organisational levels, at different time- 
points throughout the front-end. Figure 1 offers a mapping of 
the paradoxes observed in actual projects by Samset and 
Volden (2016), identified with the four trade-offs as they are 

Figure 1. Navigating paradoxes in the front-end processes.
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positioned in the front-end process where left to right 
denotes time within project. It is important to note that other 
paradoxes may exist outside the ones identified here.

Taking this view helps to understand how going through 
these processes. Each of them is not a single point in time in 
which an activity is carried out; rather each of them shows a 
process of sense-making, discovery, negotiation, analysis and 
decision-making. This process view helps to explain the 
dynamics of these paradoxes.

In their paper, In praise of paradox persistence, Gaim, Clegg, 
and Cunha (2022) argue that paradoxes do not disappear 
when a consensus is found: ‘The tension between the com
peting demands does not cease to be paradoxical; it is only 
temporarily suppressed (Sundaramurthy and Lewis 2003 cited 
in Gaim, Clegg, and Cunha 2022, p.397). This means that 
instead of considering paradoxes in the front-end as unique 
situations solved by solutions to make them disappear, para
doxes persist over time and resist attempting to erase them.

This way of looking at paradoxes through process pushes 
further the theorisation on the front-end in two ways. First, 
paradoxes are not just a symptom of discordance in a point 
of time leading often to counterintuitive out-turns (Samset 
and Volden 2016). While these authors have revealed a first 
level of knowledge on the existence of paradoxes in the 
front-end of projects, this paper extends this first approach 
to understanding the underlying dynamics of paradoxes. 
Second, it builds on recent development of the paradox the
ory to integrate its persistence and its dialogic approach in 
the resolution of paradoxes. Taking a process view permits 
us to go beyond the paradoxes as ‘things’ and to look at 
how to navigate paradoxes, in other words, what is really 
done, what happens in the actuality of the front-end.

5.2. Resolving paradoxes in the project front-end: the 
managerial strategies

Interestingly, the paradox theory which has developed over 
the last decade (Smith and Lewis 2011) offers an alternative 

interpretation of paradoxes and trade-offs in the context of 
front-end development. Indeed, for these authors, paradoxes 
are just frequent phenomena in complex organisations, and 
trade-offs are the approach taken to resolve these paradoxes. 
For example, several project studies in the public sector 
revealed problematic situations in front-end related to diffi
culties to establish trade-off and to take decision (Floricel 
et al. 2023; O’Leary and Williams 2013; van Marrewijk et al. 
2008). In other words, the set of paradoxes in Samset and 
Volden (2016) mentioned above are not exceptional but are 
more likely ‘normal’ in complex organisations such as project 
organising (DeFillippi and Sydow 2016; van Neerijnen, 
Tempelaar, and van de Vrande 2022). The main question is 
how to break a paradoxical situation to succeed in the pro
ject and to avoid unexpected or counter-intuitive outcomes. 
Smith and Lewis (2011) authors also proposed a ‘dynamic 
equilibrium model of organising, which depicts how cyclical 
responses to paradoxical tensions enable sustainability— 
peak performance in the present that enables success in the 
future’ (p. 381). Figure 2 illustrates the dynamic equilibrium 
model adapted to the project front-end.

In each front-end process, we observe how paradoxical 
tensions find their way towards a resolution which is, in the 
specific case of project front-end, based on a trade-off. 
Following Smith and Lewis (2011) in their quest to establish 
a foundation to the paradox theory, we wish to emphasise 
the active role of managerial strategies in resolving para
doxes in the context of large public infrastructure projects. 
There are two major alternatives approaches to managing 
organisational tensions such as earlier organisational theories 
research [e.g. Taylor, 1972 (1911)] and contingency theory 
(e.g. Galbraith 1977). The former’s assumptions are based on 
one best way to be successful and the latter’s assumptions 
suppose a consistent alignment with environment. In a con
text of strong and frequent organisational contradictions and 
tensions, Smith and Lewis (2011) suggested to adopt a differ
ent set of assumptions that are: ‘Contradiction is inherent 
and can be powerful to enable peak performance if harnessed 

Figure 2. Dynamic equilibrium model of organising for project front-end adapted from Smith and Lewis (2011).
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(p. 395)’. A paradox perspective on organisational tensions 
requires for the management to act and make decision under 
different assumptions: ‘Doing so requires management that 
can attend to complexity, engage ambiguity, and enables 
uncertainty’ (p.396).

Once tension or paradox is observed, the first managerial 
strategy before entering into the resolution, is acceptance of 
paradoxical tensions. The search of resolution is done by 
working through the different options. This cycle may repeat 
itself a few times before reaching the ‘equilibrium’ in the 
form of consensus. This means that it takes time and effort 
to reach this point of equilibrium. When acceptance occurs 
and the paradox resolved, there is a positive outcome of sus
tainability in terms of short-term peak performance and 
long-term success. This is a virtuous cycle which may con
tinue on a next paradoxical tension. Success is what is 
expected from the project front-end. However, it can happen 
that there is no acceptance nor a resolution of the paradox
ical tension. For example, in the case a decision is taken uni
laterally as exemplified in some of our vignettes above; this 
situation translates in a vicious cycle leading to unexpected 
and counter-intuitive outcomes.

What is of interest in this paper is to emphasise the man
agerial implication into the solving of paradoxes, to improve 
decision-making and develop managerial strategies that 
accept and resolve paradoxes in a virtuous cycle rather than 
entering in a vicious cycle. Smith and Lewis (2011) identified 
three managerial strategies leading to sustainability: accept
ance of paradoxical tensions, then response of splitting or 
integration. Interestingly, this framework has already been 
used in project studies among others to navigate the sus
tainability paradox (Gaim, Clegg, and Cunha 2022). These 
authors pushed the framework further in searching for ‘how’ 
to make these managerial strategies in action. With the 
Sydney Opera House example, they insisted on a dialogical 
approach to solve paradoxes. In the same manner, we will 
explore the four trade-offs identified above as to how to 
solve the paradoxes based on managerial strategies and 
actions.

Sustainability in the context of temporary project organis
ing may seem by itself paradoxical. Smith and Lewis (2011) 
refer to general management and organisation theory when 
presenting sustainability. However, temporalities may be 
taken into consideration when facing tensions and paradoxes 
in the front end of infrastructure projects in two different 
ways. First, trade-offs in the front-end may impact execution 
of the project over a longer term providing (or not) sustain
ability to the project. Second, learning to navigate over ten
sions and paradoxes may help the project organising and 
other organisations around the project to face unavoidable 
tensions and paradoxes in a positive way and improve practi
ces (Brady and Maylor, 2010).

5.2.1. Pluralism versus Core-support
We have highlighted the importance of stakeholder engage
ment in public projects. But while there might be a desire to 
gather all stakeholder views and opinions, there is also a 
core objective in the minds of the project commissioner (i.e. 

the government department). Stakeholder engagement may 
bring different, even opposite views on the project (Lehtinen 
and Aaltonen 2020). This is not a simple balance: the very 
act of gathering stakeholder views will change the social 
environment around the project and affect the outside influ
ences upon the project, in many different ways. There is 
firstly a strategic judgement here as to the extent of stake
holder consultation in the light of these effects.

Thus, we need to develop strategies for managing con
flicting interests and expectations, and using these to define 
the project better, without diluting a project’s core objec
tives. This requires a process managed from the centre. 
Examples can be seen in the benefits-based work on the 
‘Stonehenge’ project (Williams 2022, 17–19), which seeks to 
define project benefits across the stakeholders, and their 
evaluation in a coherent structure, keeping the main project 
objective at its core, in collaboration with the stakeholders. A 
grand challenge in Albert-Cromarias and Pinglot (2024) 
brings together the organisations concerned, identifying ten
sions between divergent needs and using this to inform the 
articulation of the project. There is also work within the 
Planning discipline to facilitate collaboration (see Lindhout, 
van Dijk, and van der Vaart 2024).

Mega-projects provide issues bringing together organisa
tions with perhaps conflicting views. Indeed, Gil and Fu 
(2022) ‘link substantive cost hikes to … .early negotiations to 
agree a value proposition that unifies a core group of 
autonomous actors under a shared form of governance’ and 
proposes ways that the sponsor or promotor can keep a lead 
role in negotiations in order to reduce this effect; Gil and 
Pinto (2018) show an organisational architecture where the 
sponsor has authority to make decisions covering high-order 
choices, but ‘shares the authority over the local choices with 
groups of autonomous stakeholders’, and gives practical 
guidance as to its success. International projects bring par
ticular issues here, with the culture of the core team not 
always conducive to bringing together heterogenous views 
(see eg Tchumtcha Wembe 2023).

5.2.2. Knowing versus Exploring
There is evidence that generally front-ends in the public sec
tor err on the side of jumping into a solution, or a limited 
set of solutions, without fully exploring possible alternatives. 
It is important to explore the full range of possible opportu
nities and options – but at the end of the front-end, the 
chosen solution needs to be fully worked-out and under
stood. So, it is a strategic decision as to how much effort at 
any point in the process should be put into exploring 
options and how much into gaining knowledge about the 
potential of each of those.

We have discussed the dilemma of balancing exploration 
with detailed knowledge, and have emphasised particularly 
the importance of a process to avoiding premature decisions 
on solutions. The project needs to feel that it has ‘enough’ 
information to proceed – but this often does not mean a 
large quantity of information. Samset (2009) (indeed the 
whole book containing this chapter) discusses how to mak
ing essential choices at the start of a project with scant 
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information; he emphasises that it is not the quantity of 
information that is the determinant in the move to solution 
selection, but the quality and usefulness of that information, 
including its timeliness; indeed, ‘when decision-makers are 
confronted with an abundance of detailed information at an 
early point in time, it may result in why is referred to as 
‘analysis paralysis’’ (pg 26). As we discussed above, this is the 
‘paradox of early information overflow’ (Samset and Volden 
2016). Here the work of Gigerenzer (2004) on fast heuristics 
are useful, and Love, Ika, and Pinto (2024) provide a range of 
practical tools for cost-estimating and decision-making at the 
start of construction projects.

5.2.3. Evaluating versus shaping
In public projects particularly, this refers to the strategic deci
sion as to how much effort at any point in the process 
should be put into objective evaluation of the proposed 
solution, as opposed to efforts to leverage a particular solu
tion to shape the future environment of the project – an 
idea which will be context- and project-specific. Again, this is 
a strategic decision for the project. This trade-off considers 
the context in which the project will take place and the bal
ance of efforts between influencing such context for a posi
tive reception on one hand and, on the other hand, being 
passive and continue developing the details of one specific 

solution. In the case of controversial projects, this trade-off 
helps to understand the need for activities leveraging the 
project and shaping the context (Comi and Whyte 2018) at 
the expanses of delaying the advancement of other activities 
related to the development of one specific solution. The 
trade-off adds to the stakeholder’s engagement theory (e.g. 
Aaltonen et al. 2024) by the attention given to the project 
management action as to make a decision as to whether 
developing communications and a variety of visual artefacts 
or to adopt a passive attitude regarding the context and to 
continue working on a chosen solution.

5.2.4. Allocation versus Collaboration
This is the perhaps more well-known trade-off between devel
oping representations of the project able to unambiguously 
fix the relationship between the parties, and efforts to create 
a collaborative relationship. This again requires a strategic 
decision to be taken by the project. This trade-off underscores 
the importance of aligning motivations and the challenges of 
rigid structures. Palacios, Gonzalez, and Alarc�on (2014) pro
vides a structured exploration of generic types of delivery sys
tems using different contract types in construction, including 
Partnering, Alliancing and Relational Contracts, with some 
guidance as to which are more appropriate in different cir
cumstances. These collaborative types of relationship are 

Table 2. Mapping of front-end processes, paradoxes and strategic decisions.

Processes Paradox
Trade-off: consensual strategic 

decision
Examples of managerial strategies for resolution: 

acceptance, separation or synthesis

1. The process of defining need and 
project success

Pluralism vs core  
support

Strategic decision on the extent of 
stakeholder consultation. 

How wide to consult, with whom, and 
the degree to which this 
consultation is allowed to divert the 
project from its core aims?

Acceptance: Acknowledge the different possible 
levels of consultation and work collectively 
through an assessment framework to get the 
most of stakeholders within time constraint. 

Separation: Develop parallel strategies for 
stakeholder consultation in a cyclical approach 
rather than sequential. 

Synthesis: Adopt flexible planning to support the 
solution adopted.

2. The process of gathering 
information about alternative 
solutions and selection

Knowing vs exploring Strategic decision on efforts to 
explore options or to gain more 
knowledge on their potential. 

How much to explore different possible 
solutions at the expense of learning 
about particular candidates?

Acceptance: Acknowledge the variety of possible 
solutions and the efforts constraints. 

Separation: Adopt a work strategy to enable both 
approaches in parallel. Develop a value scale 
to quickly assess and discard solutions. 

Synthesis: assess the value of new information 
regarding the value of going on with the 
current information.

3. The process of specifying the 
chosen solution(s) – which 
includes ex-ante estimation, 
although that actually forms part 
of Process 2 also

Evaluating versus  
shaping

Strategic decision on efforts to detail 
solutions or to leverage a solution 
to shape the future environment. 

How much effort is put into evaluation 
rather than shaping?

Acceptance: Acknowledge both needs: getting 
enough details on different solutions and 
leverage one solution over the others. 

Separation: Adopt a strategy to progressively stop 
detailed work on several solutions and start 
leveraging the most promising solution. 

Synthesis: assess constantly the potential of 
solutions to answer the need and invest efforts 
in the most promising solution.

4. The process of designing the 
implementation process of the 
project

Allocation vs  
collaboration

Strategic decision on efforts to fix the 
representation of the project or to 
develop collaborative relationships 

To what degree the final public-private 
partnership can be collaborative?

Acceptance: Acknowledge the need for 
collaboration while keeping some activity 
under unique control. 

Separation: Assess the value of collaboration for 
activities and work the planning consequently. 

Synthesis: Work the planning collaboratively 
keeping certain activities under a unique 
control, but knowledgeable on both sides.
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particularly useful where the system is complex, but Roehrich 
and Lewis (2014) show empirically that simplified contractual 
governance is a more effective way of addressing project 
complexity, perhaps as working agreements, inter-personal 
relationships and relational governance. In all delivery arrange
ments, the key to this decision is the allocation of risk, and 
Tran and Molenaar (2015) for example provides a tool to help 
allocate risks appropriately. More discussion in this area is 
given in Williams et al. (2019).

Each of these trade-offs thus identifies a strategic decision 
for the project. Thus for example a strategic view has to be 
taken as to how wide to consult, with whom, and the degree 
to which this consultation is allowed to divert the project from 
its core aims; a strategic view has to be taken as to how much 
to explore different possible solutions at the expense of learn
ing about particular candidates; how much effort is put into 
evaluation rather than shaping; and the degree to which the 
final public-private partnership can be collaborative. Table 2
provides a mapping of the four front-end processes, the asso
ciated trade-off, the expected strategic decision to be taken, 
and example of managerial strategies for paradox’ resolution.

This paper has addressed large public projects, and it is 
from this arena that the data and observations are taken. 
Some of these observations are more appropriate to public 
projects: the actions of political decision-makers; the turbu
lent socio-economic environment; the ability to shape the 
views of external stakeholders; the public partner/private 
partner relationship. However, the general points of the 
treatment of the front-end as a process, and the generic stra
tegic decisions that need to be taken in the light of this, 
relate to any sort of project.

6. Conclusions

This paper took as its starting point, cases in which the 
authors had been involved (and the observations of Samset 
and Volden 2016), taking the process view promoted by 
authors such as Langley et al. (2013) and Sergi, Crevani, and 
Aubry (2020), and considering the research question as How 
can we understand front-end paradoxes? And how does this 
inform decision-making? We have tried to understand and 
conceptualise paradoxes through the dynamic equilibrium 
model of organising (Smith and Lewis 2011). The paradoxical 
tensions identified in the course of the project front-end 
enter a cycle where acceptance of paradoxes and search for 
a resolution may lead to sustainability in terms of short-term 
peak performance and long-term success. This is within a vir
tuous cycle. Paradoxes may also follow a vicious cycle where 
the outcome may rather be unexpected or counter intuitive. 
This approach to understand paradoxes is only possible 
when observing the project front-end within a process view 
where the focus is put on activities and events unfolding 
over time.

Looking at these activities as processes showed how the 
front-end develops in an environment of uncertainty, com
plexity and turbulence. It enables us to see why some of 

these paradoxical out-turns happen. Then by showing the 
generic trade-offs that were implied in these processes, we 
have showed how some of these could be explained by stra
tegic decisions taken on these trade-offs. Practically, we have 
pointed to four sets of generic strategic decisions that need 
to be made for every project; we have then explored some 
of the ramifications of those decisions when we see the 
processes work out throughout the front-end. This has 
enabled us to consider managerial strategies that can be 
applied for the resolution of those paradoxes, using the 
acceptance/separation/synthesis model. The aim of this is to 
aid decision-makers ‘steering the front-end of projects’ as 
described in the first paragraph of this paper.

There are two main limitations in this paper. The first one 
is that the paper focuses on public projects. While these 
projects represent huge investments, with particularly charac
teristics such as the wide and heterogeneous stakeholder 
base, other projects in the private sector may provide rich 
data to enhance the conceptualisation of paradoxes and 
their resolution. The second limitation concern the illustrative 
vignettes used to describe the paradoxes and trade-offs in 
the four front-end processes: while these cases provide some 
concrete reality to illustrate a variety of situations, they can 
limit the contextual elements for a better understanding.

As future directions in line with this paper, we see oppor
tunities to study more in depth the project front-end within 
a process perspective. Given the crucial role of the front-end 
and its impact on the project end-result, there is a need to 
know more on how it develops in the real world practices, 
for example how estimation practices take place in the front- 
end, how stakeholders are engaged in the project. This is in 
line with Geraldi and S€oderlund (2018) call to undertake pro
ject studies within an engaged scholarship approach.

In this paper we focused on public projects; even if we 
think our findings apply to a variety of projects, it would be 
good to scrutinise the front-end in a wider variety of proj
ects. Finally, the dynamic equilibrium model of governing 
(Smith and Lewis 2011) refers mainly to permanent organisa
tions. We think that the conceptualisation of paradoxical ten
sions can be further developed for temporary organisations. 
Maybe the virtuous and vicious cycles could be explored in 
more detail to better understand the relation between the 
front-end and the final outcome of the project.
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