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A B S T R A C T

Uncertainty exists when action must be taken without knowledge of the possible outcomes and the probabilities of
their occurrence. This is evidently the case in many real-life projects. Recent literature calls such projects ‘explor-
atory’, i.e. their goals and the means to attain them are uncertain at the outset. This presents a challenge to tradi-
tional project management—working from known means towards known ends—and may explain high rates of
project failure. Nonetheless, prescriptions for managing exploratory projects remain situational and fragmented
across schools of thought. The aim of this paper is to identify the repertoire of approaches adopted in practice by
managers of such projects, and to outline the theoretical underpinnings of exploratory project management. Through
the lens of resilience theory, we investigate the approaches adopted by 19 managers of exploratory projects across 14
Danish firms. The paper's contribution is two-fold: First, we present a consistent repertoire of eleven generalizable
approaches to managing exploratory projects across a range of industries and project types. Second, outlining shared
theoretical underpinnings, we explain the repertoire as preparatory, (pre-action), attemptive (during action) and
responsive (post outcome) efforts to achieve resistance to and recoverability from unexpected events. Fundamentally,
we argue for shifting focus from ‘what we know’ to ‘how we act’ when faced with exploratory projects.
1. Introduction

The central characteristic of real-world decisions is uncertainty, not risk,
argued Knight (1921, p. 199) in his 1921-book Risk, Uncertainty and Profit.
Unlike risk, under uncertainty, there is no statistical basis for assigning
probabilities to possible outcomes (ibid., p. 226). Knight's view was shared
by his contemporaries. Lord Keynes held that “it is uncertainty, not risk, which
is the more prevalent circumstance in economic and business environments”
(Teece & Leih, 2016). Knight (1921, p. 226) emphasised that in such cases,
judgements are based on purely subjective estimates of probability.

Lempert, Popper, and Bankes (2003, pp. 3–4) used the term deep
uncertainty to describe situations where neither performance variables,
uncertain variables, nor the relationships between them are known in
advance. This view of uncertainty influenced Taleb's (2007) idea of Black
Swan Events, Rittel et al.’s (1973) characterisation of wicked problems, and
the concept of unknown unknowns, now well-known in the project man-
agement literature (Winch & Maytorena, 2012).

Since its inception, the problem of uncertainty and its implications
have been widely recognised in the broader management literature
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(Braybrooke& Lindblom, 1970; Kaplan, 2008; Lawrence& Lorsch, 1967;
Li, Guohui,& Eppler, 2008;March&Olsen, 1976; Rittel&Webber, 1973;
Thompson, 1967). In project management, this has been dubbed the
problem of ‘exploratory projects’ (Loch, DeMeyer, & Pich, 2006).
Differing from the traditional view of project management, the explor-
atory view recognises that in many projects, neither goals nor the means
to attain them are certain at the outset, and that activities and capabilities
are partially emergent, and are discovered only after project launch
(Lenfle, 2014; Lenfle & Loch, 2010). Exploratory projects lack clear ob-
jectives and well-defined work packages, and lists of risks are unavoid-
ably incomplete (Lenfle, 2016). Unlike the traditional view of projects,
under uncertainty, the project plan is a ‘hypothesis’ for how success will
be attained, and a baseline from which deviations can be observed
(Browning & Ramasesh, 2015, p. 60). Exploratory projects are experi-
ments; tests of critical planning assumptions, and a basis for formulating
new ones (Lenfle, 2016). Thus, the minimum requirement for learning
the outcome of an exploratory project is to implement it. Fundamentally,
this reverses the presumption of ‘information-before-action’, underpin-
ning traditional project management.
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Fig. 1. Key features of a resilient system.
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Loch et al. (2006), Pich, Loch, and de Meyer (2002) and Lenfle et al.
(2010; 2014) argue that traditional project management approaches are
ineffective for managing exploratory projects, and that this could explain
high failure rates across industries and project types. Methods like
cost-benefit analysis, cost-effectiveness, multi-criteria metrics, real op-
tions, and quantitative risk assessment rest on the premise of risk; not
uncertainty (Ackoff, 1968; Apostolakis, 2004; Black & Scholes, 1973;
Cox, Ross, & Rubinstein, 1979; ISO 31000:2018: Risk management –

guidelines, 2018; Kalra et al., 2014; Kaplan & Garrick, 1981;
Pat�e-Cornell, 1996), i.e. they presuppose that possible outcomes are
known and that a probability distribution can be assigned to them.

Despite broad recognition of the problem, no consensus exists about
the management of exploratory projects. Prescriptions remain situa-
tional and fragmented across various schools of thought: Agile project
management prescribes undertaking projects in small and indepen-
dently valuable increments through a process of iterative evaluation
and revision (Beedle et al., 2001, pp. 2–3; G. J.; Miller, 2013). Robust
Decision Making prescribes selecting projects that perform ‘well
enough’ across a wide range of plausible circumstances, requirements,
and worldviews (Kalra et al., 2014; Lempert et al., 2003; Mingers &
Rosenhead, 2001). The ‘simple rules’ approach prescribes using expe-
rience to formulate idiosyncratic heuristics suited to each specific
environment (Bingham & Eisenhardt, 2011; Eisenhardt & Sull, 2001).
The ‘probe and learn’ approach prescribes using projects as ‘low cost
probes’ into the future (Brown & Eisenhardt, 1997; Lynn, Morone, &
Paulson, 1996). Pich et al. (2002) and Sommer et al. (2004) argue that
‘learning’ and ‘selectionism’ exhausts the set of fundamental strategies
available. Weick et al. (2007) prescribes adopting certain organisa-
tional principles or attitudes to manage the unexpected. In a similar
vein, Kutsch, Hall, and Turner (2016), building on the mindfulness
literature, prescribes five ‘arts’ for managing uncertain projects. Thus,
while the shortcomings of traditional project management is
acknowledged, no coherent repertoire of alternative approaches nor a
shared set of theoretical underpinnings exist.

Against this backdrop, the aim of this paper is two-fold: First, we seek
to explore the repertoire of approaches to managing exploratory projects,
adopted by experienced managers in practice. Second, we seek to outline
a theoretical framework for explaining their function and purpose in
addressing the fundamental problem of exploratory projects.

Empirically, we follow Cicmil, Williams, Thomas, and Hodgson
(2006), working from the actuality of managing exploratory projects.
Identifying practical approaches adopted by 19 managers of exploratory
projects in 14 Danish firms.

Outlining a shared theoretical framework, we adopt core concepts of
resilience theory as our theoretical lens. Thus, following Müller et al.
(2018) and Wacker (2008), we seek to answer the What (key variables
involved), the How (relationships between them), and the Why (reasons
behind the relationships) of managing exploratory projects.

The remainder of the paper is organised as follows: The next section
(2) outlines our approach and methodology. Section 3 investigates the
repertoire of approaches adopted by managers of exploratory projects.
Section 4 analyses our findings and outlines a shared theoretical frame-
work. Finally, Section 5 concludes the paper.

2. Theory and method

2.1. Theoretical lens

Etymologically meaning to rebound, from its Latin root ‘resilio’ (Rose,
2017), the concept of resilience has been in use for at least twomillennia in
the sciences, humanities, and legal and political spheres (Alexander, 2013).
Contemporary resilience thinking was first proposed by Holling (1973) to
describe the ability of natural systems to operate in volatile environments
without the use of foresight. In a seminal paper, Holling (ibid.) made a
fundamental distinction between stable and resilient systems. He derived
two principles from the study of natural systems to the management of
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man-made systems: First, resilience does not rest on “the presumption of
sufficient knowledge, but the recognition of our ignorance; not the assumption
that future events are expected, but that they will be unexpected” (ibid. p. 21).
Second, “resilience […] does not require a precise capacity to predict the future,
but only a qualitative capacity to devise systems that can absorb and accom-
modate future events in whatever unexpected form they may take’ (ibid. p. 21).

In the management sciences, resilience thinking arose in response to
growing recognition of the real-life limitations of probabilistic risk
management, particularly in complex systems (Aven, 2019, p. 1). Resil-
ience management can, in principle, be conducted without prior
knowledge of potential events and their probabilities (Aven & Thekdi,
2018, p. 2).

Building onWied, Oehmen, andWelo (2019), Fig. 1 offers a summary
of the key features of a resilient system.

(Henry and Ramirez-Marquez (2016), p. 61) defines resilience as the
ability of a system to “bounce back” from a disruption to a stable
recovered state, which may be equal to, less than, or greater than its
original pre-disruption state (p1 ¼ p2, p1 > p2, or p1 < p2 in Fig. 1,
respectively). Following Roumboutsos, Voordjik, and Pantelias (2017, p.
99), this can be achieved through two principal forms of resilience; static
and dynamic resilience (a and b in Fig. 1, respectively). Static resilience is
the ability of a system to retain performance under unexpected condi-
tions, i.e. resistance. Dynamic resilience the ability of a system to expedite
its recovery from a failed state, i.e. recoverability. By contrast, building on
Kalra et al. (2014, pp. 4, 8), a system with neither static nor dynamic
resilience can be termed ‘brittle’, i.e. performing only under a particular
set of stable conditions.

Since its inception, a broad range of ideas has emerged about how
systems can—or cannot—respond to unexpected events (Taysom &
Crilly, 2017). Resilience thinking has been applied to e.g. telecom (Mak,
2017), defence systems (Oboni & Oboni, 2016), cyber systems (Linkov
et al., 2013) and energy systems (Afgan & Veziroglu, 2012), supply
chains (Sheffi & Rice, 2005), disaster management (Bruneau et al.,
2003), business models (Hamel & V€alikangas, 2003), organisations
(Burnard, Bhamra, & Tsinopoulos, 2018), and social systems (Linkov &
Palma-Oliveira, 2016).

Resilience thinking has also made inroads into project management.
Crosby (2012) defines project resilience as the ability to recover from, or
adjust easily to, misfortune or change. Mirroring Holling (ibid.), Crosby
(2014, p. 7) argue that, since the unknown cannot be planned in detail,
an alternative method is to prepare with the expectation that something
will unexpected will happen and that a solution will be needed. This view
is shared by Nicholas (2004, p. 325), arguing that “expecting the unex-
pected is often better preparation for coping with risk than preparing extensive
plans and believing that the unexpected has been eliminated”. In this vein,
Geraldi (2010) holds that “it is not a question of if, but when, unexpected
events will emerge”.

Reviewing the history of project management, Lenfle et al. (2010)
argue that the presumption of ignorance about the future and emphasis
on preparedness over-prediction constitute the ‘lost roots’ of project
management. The ‘roots’ to which Lenfle et al. (ibid.) refer, was pio-
neered by RAND in the 1950s (Morris, 2012), and developed by early
authors in the field like Alchian at al. (1954), Abernathy et al. (1968),
Nelson (1959), Arrow (1955, p. 3142), and Klein et al. (1958). Building
on Kutsch et al. (2016, p. 37), Fig. 2 distinguishes two archetypical
project management cycles.
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Fig. 2. Two archetypical management cycles, building on Kutsch et al. (2016,
p. 37).

Table 1
Overview of respondents.

Firm Industry Respondent Managerial level Company size

1 Finance 1 Senior ~ 20,000
2 Senior

2 Construction 3 Senior ~ 2000
3 Health care 4 Senior ~ 10,000
4 Health care 5 Senior ~ 2000

6 Senior
5 Health care 7 Middle ~ 1500
6 IT 8 Senior ~ 350,000
7 Energy 9 Senior ~ 90,000

10 Senior
11 Senior

8 Consulting 12 Senior ~ 200
9 Manufacturing 13 Senior ~ 13,000

14 Senior
10 Manufacturing 15 Senior ~ 5000
11 Finance 16 Middle ~ 1200
12 Manufacturing 17 Senior ~ 150,000
13 Manufacturing 18 Senior ~ 150
14 Manufacturing 19 Senior ~ 20
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As shown in Fig. 2a, anticipatory management emphasises accurate
prediction and up-front planning, assuming a (near-certain or probabi-
listically) known future. Resilient management, in Fig. 2b, emphasises
preparedness and response under the assumption that unexpected events
are inevitable. These are, of course, archetypes, and both types of ap-
proaches typically intermingle in practice, as underscored by Aven
(2019). The focus of this study, however, is resilient management prac-
tices applied under uncertainty in real-world settings.
2.2. Methodology

The research design is an interview study of 19 managers of strategic
exploratory projects in 14 private firms in the production, engineering,
consulting, and financial service sectors in Denmark. The study follows
Yin (2014) and Kvale's (1996) principles of analytical generalisation; that
is, using data from one set of situations to develop concepts that are
applicable to other situations (Yin, 2014, pp. 40–41). Specifically, the
study uses interview data to develop a classification of approaches to
managing exploratory projects (Kvale, 1996, p. 233). Our approach
should be distinguished from statistical generalisation (Yin, 2014, pp.
20–21), in that we do not draw statistical inferences, e.g. proportions or
frequencies, from the data to a wider population of projects, managers, or
firms.

Reflecting the aims outlined above, Fig. 3 summarises the scope and
unit of analysis of the study.

As shown in Fig. 3, we use the term strategic to broadly denote a class
of projects with potential long-term effects on the direction and scope of
the organisation(s) involved (Johnson & Scholes, 2002, p. 19). Drawing
on PMI (2013, p. 3), we define a project as a temporary endeavour un-
dertaken to create a product, service, or result. Further limiting our
scope, we focus on exploratory projects, were either goals or the means to
attain them are uncertain at the outset (Lenfle, 2014), i.e. where either
means or ends of the project are subject to uncertainty. Finally, following
Sansavini (2017), our unit of analysis is one approach, i.e. a distinct
strategy of action or mode of behaviour.

The study is based on a subset of a sample of 40 firms included in a
larger research project, investigating strategy work in technology orga-
nisations. This is a non-representative sample of firms 1) in a wide range
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Fig. 3. Scope and unit of analysis.
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of industries, 2) in the process of strategic change, 3) implementing
strategic exploratory projects, and 4) based in the Greater Copenhagen
Area, Denmark. Based on these criteria, Table 1 offers an anonymised
overview of the firms and respondents included in the study.

As shown, the firms span seven industries, ranging from about 20 to
350,000 employees worldwide. Within these firms, we targeted re-
spondents directly involved in planning, selection, and implementation
of strategic projects in their respective firms. We prioritised re-
spondents with the most experience and highest seniority. As shown,
with two exceptions, respondents were senior managers (C-level exec-
utives). Where respondents could refer to colleagues with more insight
or experience into the projects they described, these were also inter-
viewed. Thus, as shown in Table 1, multiple respondents were inter-
viewed in four firms.

To encourage openness, respondents were guaranteed anonymity,
and that sensitive information (firm, person, and product names) would
be redacted. Interviews were conducted in person, over the phone, or via
Skype. The interview duration was about 1-2 h. Interviews were recorded
and subsequently transcribed and coded, using Atlas.ti software.

The semi-structured interviews followed Kvale (1996, p. 145), and
were conducted on the basis of a shared interview guide. Starting from
open, introductory questions, the interviews moved to probing,
follow-up, interpreting, and specifying questions, before concluding with
structuring questions. Respondents were asked to describe 1) the latest
strategic project with which they were involved (although we did not
limit respondents to discussing their latest project), 2) the major un-
certainties they faced, and 3) how they managed those uncertainties.

2.3. Classification of approaches

Using the definitions in Fig. 3, we first classified projects as strategic
and as exploratory based on the first and second question of the interview
guide. In the overlap between these two categories, managers described a
wide range of projects and uncertainties. Table 2 in the next section offers
a summary.

Next, we identified and classified, as an approach, as any strategy of
action or mode of behaviour described or prescribed in response to the
third question of the interview guide. Following Cohen et al. (2005), any
such bottom-up classification, i.e. not starting from pre-defined cate-
gories is necessarily subjective, and only one of several possible ways to
categorise the same data. Thus, alternative categorisations at both higher
and lower levels of abstraction are possible. For this analysis, we fol-
lowed Gioia, Corley, and Hamilton (2013), leaving a transparent audit
trail between respondent statements and theoretical constructs, as will be
seen in the next section.



Table 2
Overview of projects, uncertainties and approaches.

Firm Rspd. Project type Uncertainties Approaches

1 1 Financial product
development

Market, Financial Modifiability,
Redundancy,
Multifunctionality

2 IT system
development

Technological,
Organisational

Modifiability

2 3 Technological
innovation projects

Market,
Technological

Redundancy,
Buffering,
Multifunctionality,
Understating

3 4 Consumer product
development

Market Reversibility,
Buffering,
Ballparking,
Incrementalism

4 5 New technology
implementation

Market,
Technological

Incrementalism,
Reversibility,
Ballparking

6 Pharma factory
construction

Market,
Technological

Ballparking

5 7 Establishing
production facilities

Political,
Economic

Buffering,
Opportunism

6 8 Establishing new
business unit

Market,
Technological

Cushioning

7 9 Raw materials
exploration

Technological,
Market,
Environmental

Reversibility,
Opportunism

10 Raw materials
exploration

Incrementalism,
Understating

11 Organisational change Organisational Cushioning
8 12 Management

consultancy
Market Redundancy,

Cushioning
9 13 Organisational change Organisational Ballparking,

Opportunism
14 Product development Market,

Technological
Redundancy

10 15 Organisational change Organisational Incrementalism
11 16 Organisational change Organisational Ballparking,

Incrementalism
12 17 IT system,

implementation
Technological Modifiability

13 18 Establishing
production facilities,
New quality standards

Market,
Organisational

Sequentialism,
Incrementalism

14 19 Product line turn-
around

Market Modifiability,
Sequentialism,
Incrementalism
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Following Komatsu (1992), we grouped approaches by shared func-
tional attribute, using the classification question; what strategy of action or
mode of behaviour was adopted in response to uncertainty? To clearly
identify and logically distinguish approaches, we denoted functional at-
tributes using a common syntax, shown in Fig. 4 in the next section. To
achieve a mutually exclusive and collectively exhaustive classification
(within the data), we followed four classification rules:

1. All approaches in a class share at least one functional attribute;
2. A single approach with a distinct function is sufficient for establishing

a class;
3. All classes are non-overlapping, i.e. logically mutually exclusive;
4. The total classification is exhaustive (within the data set), i.e. con-

taining all approaches identified in steps 1–4.

Within these rules, the classification of approaches followed these
steps:

1. Starting from the classification question (see above), similar approach
descriptions were loosely grouped;

2. A shared functional attribute of each group was defined, using the
syntax in Fig. 4;

3. Groups with conflicting attributes were split, and the distinct attri-
butes of each defined as in 2;
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4. Non-conforming approaches were allocated to a non-categorised
residual;

5. Starting from the non-grouped residual, step 1–4 was repeated until
classification rule 4 (exhaustiveness) was fulfilled.

Iterating steps 1–5 resulted in a stable grouping of eleven approaches,
each of which are:

1. A strategy of action or mode of behaviour;
2. Sufficiently disaggregated to be clearly distinguishable;
3. Sufficiently general to apply across project types;
4. At a comparable level of abstraction.

The approaches are summarised in Fig. 4 in the next section.

3. A repertoire of approaches

This section identifies a repertoire of approaches adopted by man-
agers of exploratory projects in response to uncertainty, and explains
their functional characteristics. First, Fig. 4 offers a summary.

Using a shared syntax, Fig. 4 depicts each approach as one or more
‘try’ at achieving a successful end. Each try departs from a ‘zero option’,
i.e. end state realised if no try is attempted (Samset, 2010, pp. 94, 101).
As illustrated, the success or failure of a try depends on uncertain con-
ditions, which are resolved only during or after the try.

Table 2 gives an overview of projects, uncertainties, and approaches.
In the following, the approaches are explained and exemplified.

Illustrative quotes are cross-referenced to the respondent's number in
Tables 1 and 2 This is given in parenthesis after each quote.

3.1. Modifiability (Fig. 4a)

One group of managers adopted modifiability as their response to
uncertainty. As one manager explained, “you can define a vision, and our
vision is unchanged. But how to get there becomes more clear along the way”.
As for plans, the manager argued “not to specify them in too much detail in
advance because what you do may change along the way”. He further
emphasised that “what shouldn't change is the desired outcome. But you have
to be able to adapt your approach to that outcome” (2). Another manager in
the same company closely monitored projects to ensure that modifica-
tions could be made early, explaining, “[…] as soon as we have indications
that this is not going to work the way we expected it to work, then we need to
consider adjustments”. He elaborated, “[…] if we deviate significantly from
the plan, then, of course, that will lead the board members to ask questions as
to, ‘Why?Where did we go wrong?What did we do wrong?What was wrong in
our assumptions and do we need to adjust?’“(1). A third manager looked for
falsification of critical assumptions in the project as a signpost for the
need to modify the project, “You must continuously be ready to adjust
projects […] if critical assumptions change […] you can call it a feedback loop,
if you'd like” (19). A fourth manager emphasised the need for what he
called “continuous decision making”, explaining that “decisions are being
made obviously on an ongoing basis, especially as we're revisiting deviations
from plan”. Citing an example a large technology project, the manager
explained “there was no precedent knowledge or skill set in the organization
[…] we required support. So, there was an immediate decision made, esca-
lated to the top of the organization, to engage an experienced integration
partner” (17).

3.2. Redundancy (Fig. 4b)

A second group responded to uncertainty with the use of parallel
tries to achieve a given end. One manager called these ‘moon shots’ and
explained; “we decide about three areas where we would like to invest our
money. [Within them] we would probably have ten-fifteen of what we would
call ‘moon shots’ [ …]. They then mature, and once they mature and we can
see that this is really going to work, then we may consider to invest more.
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Some of the others we may decide to kill early on” (1). A second manager
explained that he expected most strategic projects under his remit to
fail: “I mean, we expect nine out of ten to fail – or at least four out of five to
fail. And that's not really part of our culture. In this innovation front, it's not
very good to fail even though we say that it's acceptable” (3). The high
failure rates associated with redundancy were also noted by a third
manager: “[…] you know two out of three won't work. So you come up with
the best one here that, well, okay, that may be working so let's push on along
that road. And then you have that, unfortunately, not very straight road to
heaven, but at least you move forward” (12). Using redundancy as a first
step to finding scalable solutions, the same manager elaborated: “[…]
you learn that this one failed, and this one failed, but here's something. Okay,
that means that this could be a route. Then you start defining it, and then you
start doing your scaling” (12). Taking a broader view, a fourth manager
explained, “In the beginning, the solution space is very large. As we work, the
solution space becomes smaller and more precise” (14).

3.3. Sequentialism (Fig. 4c)

Often considered in opposition to redundancy, another group of
managers adopted a sequential ‘try-one-at-a-time’ approach in
response to uncertainty. One manager explained: “Focus on a few
things at a time, and see them through. When you have done that, you can
do the next one.” Arguing against redundancy, he said: “It would
typically be a waste of resources”. Further considering the possibility,
he added: “Maybe you can do two, where you say ‘this is a good idea,
and this is also a good idea. Hmm … let's try them both’, and then it may
turn out that they both come out ahead [ …]. But I don't think I have ever
been involved in saying ‘oh, we'll try […] two [options] we didn't fully
believe in’” (19). Speaking from experience, a second ‘sequentlialist’
likewise opposed redundancy: “What I have learned is the need for
timing between implementing different systems, to allow a bit of air. I
implemented [a project involving two new quality standards] at the same
time, and it freaked out our quality manager” (18).

3.4. Incrementalism (Fig. 4d)

Another group of managers adopted an incremental ‘toe-dipping’ in
response to uncertainty, favouring small, additive steps. As one such
‘incrementalist’ explained: “We find something that seems to work, and
then we'll go a bit more big scale on this”. Continuing, he elaborated, “Are
we still getting that confirmation as we move along? As long as we are, we
will do everything we can to move upwards [ …]” (12). Another manager,
considering project proposals, adopted ‘small starts’ as a selection
criteria: “I would challenge people on; ‘Do you need to be this big to start
with?’” (10). Taking a similar approach, albeit to the opposite problem,
a third manager used a ‘piecemeal’ approach to obtain eventual
approval for a large project, explaining: “It was a puzzle where pieces
gradually started to fit together. If we had made a comprehensive strategy
plan from the beginning, then everyone would have said ‘ah, that won't
work’, but by having it as a dream, a goal, a vision over a few years, then I
eventually got the approval of the board” (18). In a similar vein, a fourth
manager rejected a project on the grounds that, “the investment was big
but that was really not the stopping point. […] it was difficult for us to see it
as building blocks” (5). Instead, he opted for a project that could start
small and build from there. Another manager employed incrementalism
in a project aimed at making several of unprofitable product lines
viable. The Board had made it clear that “[…] the investments we made
should be few and small”. The manager incrementally increased prices:
“First time we raised prices 25 percent, next time 15 percent […]. Next year,
we still sold the same, and we raised prices again, and after three years, some
of the products we raised prices on were some of our most profitable products.
We had almost sold several of them off. Our prices were simply way too low”
(19). One manager criticised incrementalism, which he explained was a
favoured approach of the CEO of the firm. He argued, “If everything was
just small, evolutionary steps, then when should you take those larger
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decisions?” (15). Speculating about the underlying motivation, he
explained, “Our CEO is a good spokesman for not rocking the boat too
much. Because we're a highly successful company right now, and we want to,
of course, continue that” (15).

3.5. Reversibility (Fig. 4e)

A fifth group of managers adopted reversibility as an approach to
managing uncertainty, favouring projects that can be reversed or aborted
at little or no cost. As one manager asked proposers of uncertain projects:
“where are your exit ramps? Where can you get off this? [ …]” Elaborating
further, he explained: “We tried to do a lot of kind of fast-kill on projects.
Quick evaluations where projects that just shouldn't be there would die off very
quickly”. He continued: “Then you don't get in the position where people have
spent a year trying to dress up the pig and put lipstick on it, and present it” (9).
For a second manager, reversibility also played an important role in
deciding whether to launch a new technology project: “It was a couple
millions or something like that. I mean, I'm not going to blow up the company if
we just throw it out. […] It's extremely cheap to fail. And if it succeeds, it's
fairly cheap to implement” (5). Another manager emphasised both the
difficulty and the necessity of reversibility in his firm: “if you started
something, cutting it away… I think that would sort of seem like a failure or a
wrong decision to start it, but you're actually, basically, having the balls to do
that”. He further elaborated on the challenges of reversibility: “How do
you create a culture where you dare to say: ‘This plan we made, it's not strong
enough, and it's not that I'm a poor manager’. Some might just keep going, not
to lose face, but then it ends up in a bad place”. He concluded: “If you have a
bad culture, where you wouldn't dare speak your mind, it won't end well” (4).

3.6. Buffering (Fig. 4f)

Outlining a sixth approach, this group ofmanagers adopted buffers, i.e.
adding some type of extra capacity in excess of expected need in response
to uncertainty. One manager used monetary buffers as an early indicator
of the health of uncertain projects: “how far are we eating buffer, and if we're
eating our buffer – if we're halfway through the project and have spent 75% of
our buffer, then we're lucky enough to reach [the end of the project]” (7). Along
similar lines, a second manager retained uncommitted reserves across a
portfolio of projects in response to uncertainty, explaining that, “Often
there is an investment reserve that you are trying to allocate […]. If you are too
locked down in how to invest, and something happens in some country after six
months, you lose the opportunity to respond to those opportunities” (4). A third
manager took a broader view of buffering: “Regarding the must-win projects,
it's the continuous process where the different sectors and business units identify
projects that we must win. And then we do something extra in terms of adding
more management capacity, and putting more effort in talking to clients in
advance and finding the right partners” (3).

3.7. Ballparking (Fig. 4g)

Several managers argued for keeping project goals ‘fluid’ in response
to uncertainty. Describing this as a trend in the industry, one manager
said, “[…] I think direction is becoming much more interesting to talk about
than destination. And why? I think the world is, to a certain extent, becoming
more what we call volatile, uncertain, complex and ambiguous. […] if you
come up with a very firm, fixed end state, that might be right at the point you
did that, but maybe five seconds later or a year later that might be totally
wrong” (5). In a similar vein, a second manager adopted this approach to
avoid obsolete targets: “[…] if all you do is to try to hit the target that you set
out five years ago, then even if you do hit the target, it's most likely no longer
relevant because the world has moved” (4). A third manager argued for
what he called fluid targets, explaining: “[…] your ambition could both
become smaller or bigger than originally anticipated, or move to the side so to
speak. And if you're not actually a bit open to work with that as a fluid target,
where you're ready to also raise ambitions when you see that the opposition
actually moves faster than you anticipated, then you are going to be too rigid,
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Fig. 5. Preparatory, attemptive, and responsive approaches.

Table 3
Approaches to achieving static project resilience.

Resistance Ensuring the success of a try by …

Understating Reducing the threshold of acceptable performance
Multifunctionality Setting multiple modes of acceptable performance
Ballparking Leaving the threshold of acceptable performance unspecified
Cushioning Improving conditions under which a try is attempted
Opportunism Trying only if, when, or where conditions are favourable
Buffering Increasing available capacity or trying in excess of expected

need
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too mechanical in your implementation for [the project to] to have the optimal
effect for the organization” (16). A fourth manager had adopted frequent
reassessments of project targets, continuously asking: “Do we keep the
same targets or do we actually change it [ …]” (13). A fifth manager set
project targets only as ‘corner flags’: “What we do is, we try to set out these
corner flags first […] So you are not 100% completely fixed” (6).

3.8. Multifunctionality (Fig. 4h)

This group of managers adopted Multifunctionality as their response
to uncertainty, favouring projects with more than one possible successful
end. As one manager cautioned: “[…] you have to be careful before you kill
something” (1). He went on to describe an example of a product that failed
to generate a profit for a full decade, but made up for it by generating
customer traffic to other product lines. Along these lines, a second
manager's considered ‘learning’ a secondary objective of any project
under uncertainty, and found that achieving that was frequently more
valuable than the primary objective. He concluded, “It's more important to
try something out and learn than it is to actually succeed.” (3), referring to
positive secondary effects of uncertain projects.

3.9. Understating (Fig. 4i)

Another group of managers deliberately used or observed understating
project goals as a response to uncertainty. One manager explained: “Most
engineers [in the firm] would like to understate, to be a bit precocious, not
promising too much” in uncertain projects (3). A second manager in this
group prescribed understating uncertain deliverables, arguing: “I think the
worst thing ever is overpromising and under-delivering”. She went on to argue
for “being a bit more modest” (10), when faced with uncertainty.

3.10. Cushioning (Fig. 4j)

Outlining a tenth group, these managers responded to uncertainty by
seeking to influence or take control of circumstances beyond the control
of the project. One manager sought to signal total commitment to part-
ners and competitors, whose responses, in his view, would determine the
success of a new business unit: “[…] we announced to [the stock market]
that we wanted to invest three billion dollars in the area over a four-year
period. Six months later we established the new business unit [ …]” He
emphasised the importance of the decision to “communicate to the market
that this is what you are doing” (8). Another manager responded to a poorly
received project, not just by revising the project, but by “engaging the top
of the organization to get that buy-in”. Seeking to improve attitudes in the
broader organisation, he explained, “[F]or [the project] to be successful, I
had to effectively emotionally enrol as many people as I could.” The manager
went on to distinguish this approach from ‘hard-core’ project manage-
ment: […] even in a number of the programs I've done, you need all of that
hard-core project management skill and that's absolutely imperative. You just
then need a very big soft social wrapper around it all that enrols people and
makes sure that you're bringing in all the stakeholders” (11).

3.11. Opportunism (Fig. 4k)

A final group of managers opportunistically took action only after
uncertainties were resolved, and when these had proven favourable. One
response commonly considered by a manager confronted by uncertainty
was: “Do we postpone it [ …]?” (13). Another insisted on a ‘boots-on-the
ground’ approach, as he put it, to “[…] experience reasons for things [ …],
which is much stronger than looking into Excel and trying to understand them.”
Having insisted on a personal visit to a possible location for a new pro-
duction facility, the manager explained: “we decided not to make a […]
footprint [at that site]” (7), because of what he had learned there. Often
weighing the option of clarifying uncertainties before acting, a third
manager formulated his dilemma like this: “Do you want to do a lot of work
upfront to reduce the uncertainty, or are we just going to pile in and do it?” (9).
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4. Towards a theory of resilience management

As we saw, managers adopt a wide range of approaches to managing
exploratory projects. We have classified these into a repertoire of eleven
generalizable types. In this section, we outline a shared theoretical
framework for explaining their function and purpose.

4.1. Enablers of the resilience management cycle

Returning to the core concepts of resilience theory discussed in Sec-
tion 2. As a first observation, the approaches in the repertoire are adopted
in different parts of the resilience management cycle, as illustrated in
Fig. 5.

As shown, the majority of approaches are what we might call prepa-
ratory, i.e. enacted prior to action. Preparatory approaches, like Under-
stating, Ballparking and Multifunctionality, targets goal formulation
prior to action. Cushioning, and Opportunism targets the conditions
under which action is subsequently taken, while Buffering involves a
priori allocation or build-up of excess capacity in preparation for action.

Approaches adopted in the next phase of the management cycle tar-
gets implementation or the ‘mode of trying’ prior to observing the
outcome. We denote these attemptive approaches. In the case of Incre-
mentalism, small, additive steps are adopted as a mode of action, while
Redundancy involves attempting two or more parallel tries at achieving a
given end.

Approaches adopted in the final phase of the management cycle we
term responsive, i.e. they are contingent upon the observed (and unsat-
isfactory) outcome of an action performed. Thus, Sequentialism involves
the pursuit of subsequent tries only if the preceding try proves unsuc-
cessful. Similarly, Modifiability and Reversibility are responses to
observed outcomes, entailing changing or reversing an action performed,
respectively.

Expanding on Kutsch et al. (2016, p. 37), the approaches in the
repertoire are the building blocks that make up the various stages of the
‘resilience management cycle’ discussed in Section 2. Further, the
repertoire sheds light on the question left open by the organisational
attitudes prescribed Weick et al.’s (2007) for managing unexpected
events: Attitudes for doing what?

4.2. Aiming for resistance or recovery

Through the lens of resilience theory, we can distinguish between
approaches in the repertoire aimed at resistance and those aimed at



Table 4
Approaches to achieving dynamic project resilience.

Recoverability Recovering from the failure of a try by …

Sequentialism Launching a new try
Redundancy Switching to a parallel non-failed try
Modifiability Modifying the failed try
Incrementalism Limiting failure to the marginal additive increment
Reversibility Restoring the zero option
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recoverability. The former approaches seek to retain acceptable perfor-
mance under unexpected conditions, i.e. preventing the failure of any
given try, as summarised in Table 3.

Conversely, another set of approaches are aimed at recovery, i.e. on
ensuring success, as shown in Table 4.

As shown in Table 2, approaches aimed at resistance and recov-
erability are not mutually exclusive. They are often adopted as part of
a sequence or in combination to achieve either resistance, recover-
ability, or both. For example, one manager (1) adopted Redundancy
as a first step to identify initially promising solutions, followed by
incremental scaling of non-failed solutions. Manager 12 adopted
Incrementalism as a first step, to be followed by Modifiability in case
of potential success, or Reversibility in case of failure. Manager 5
ballparked his objectives, rejected an indivisible project, and
embarked on an incremental one.

Thus, we distinguish three types of project resilience, depending on
the whether the aim is failure prevention, failure tolerance, or both, as
shown in Fig. 6.

As shown in Table 3, resistant projects (Fig. 6a) may operate under
especially favourable conditions, with reduced expectations, or with
capacity in excess of expected need. However, resistant projects have
little recourse should failure occur despite such precautions.

Recoverable projects (Fig. 6d) manage uncertainty by increasing
tolerance to failure. These projects may be cheap to abandon,
easily modified, or able to ‘try small’ and build incrementally from
there.

Projects combining resistance and recoverability (Fig. 6b) may
involve a flurry of parallel and multifunctional tries (Manager 3), or be
opportunistically launched only under favourable conditions, while
being cheap to reverse, in case of failure (Manager 9).

In this respect, resilience management makes several departures from
Robust Decision Making (Kalra et al., 2014; Lempert et al., 2003).
Resilience management relaxes the constraint of ‘robustness, i.e. satis-
fying a fixed set of requirements under unexpected conditions (Uday &
Maralis, 2015). On the contrary, resilience management allows for per-
formance loss, performance change, and performance improvement
under unexpected conditions (Henry & Ramirez-Marquez, 2016). As a
further consequence of relaxing this constant, resilience management
emphasises the role of recovery, i.e. the restoration of performance after
failure and underperformance.
noitnever p
eruliaF
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Fig. 6. Three types of resilient projects.
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Finally, projects with neither resistance nor recoverability, we term
brittle (Fig. 6c), which we turn to next.
4.3. Brittle and resilient project characteristics

Recalling our discussion in Section 2, resilience theory is underpinned
by the two core principles: 1) The underlying presumption that unex-
pected events will occur, and 2) the aim of managing unexpected events
in whatever form they may take (Holling, 1973).

Viewing our repertoire through this lens, each approach can be seen
in opposition to a single approach, illustrated in Fig. 7.

In Fig. 7, a project must irreversibly abandon the zero option for a
single attempt at realising a specified end, the conclusive success or
failure of which depends on conditions assumed (or hoped) to be
favourable. Building on Kalra et al. (2014, pp. 4, 8), we term such pro-
jects brittle, i.e. should assumptions about means or goals prove inaccu-
rate, managers of brittle projects have little recourse. Thus, through the
lens of resilience theory, brittleness; not uncertainty, is the fundamental
problem of exploratory project management.

Individual characteristics of brittle projects are sometimes recognised
in the project management literature; commonly described as irrepa-
rable, indivisible, irreversible, dedicated, or ‘sunk’ – and often as a pre-
lude to recommending more accurate forecasts and better planning
(Antunes& Gonzalez, 2015; Flyvbjerg, 2014; R.; Miller& Lessard, 2001).
However, as we saw, the managers in our study did not accept these as
‘given conditions’ under which project management must operate.
Conversely, they accepted uncertainty as given, and deliberately changed
the characteristics of their projects. In this way, resilience management is
contrasted by anticipatory management, focusing on ‘what we know’;
focusing rather on ‘how we act’.

Thus, resilience management departs from existing approaches to the
problem of exploratory projects. Contrary to probabilistic risk manage-
ment, resilience management relaxes the requirement of known
probabilities.

The repertoire are a set of possible answers to the fourth question of
traditional risk management, What can be done about it?, without
knowing the answers to the prior three: What can happen? How likely it
is?, and What would be the consequences? (Apostolakis, 2004; B. S.; Kaplan
& Garrick, 1981). For example, buffering, often classed a risk-based
approach (Pich et al., 2002), functioned differently in our sample: One
manager (7) adopted a monetary buffer as a mere indicator of deviation
from plan; a precursor to corrective action, rather than a corrective
measure in itself. For another manager, (3), buffering went beyond
excess time or money to include a wider range of ‘excess’ capabilities,
e.g. extra management capacity. Here, buffering departed from its nar-
row meaning of ‘slack’ time or money, as described by e.g. Gutierrez
et al. (1991), Goldratt (1997) or PMI (2013, p. 533), coming closer to
‘excess capacity’ described by Kalra et al. (2014, p. 21) or ‘margins’ as
defined by Eckert, Earl, Lebjioui, and Isaksson (2013, p. 41) as “the extent
to which a parameter value exceeds what it needs to meet its functional re-
quirements regardless of the motivation for which the margin was included”.

Further, unlike Robust Decision Making, resilience management
dispenses with the requirement of known outcomes. Robust Decision
Making begins with the construction of a plausible outcome space
against which possible solutions are compared on known performance
criteria (Kalra et al., 2014; Lempert et al., 2003; Mingers & Rosenhead,
2001). Conversely, resilience management begins from ‘strategies of
action’ adopted in response to recognised ignorance about the outcome
space.
Works
Try Observe Success

FailureDoesn’t work
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Fig. 7. The fundamental problem of exploratory projects.
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4.4. Limitations and further work

So far, we have identified a repertoire of eleven generalizable ap-
proaches to exploratory project management across a range of industries
and project types, and sought to outline a shared theoretical framework
for explaining their function and purpose. From here, we see several
limitations and openings for further work. In doing so, we have sketched
the principles of a non-anticipatory solution to the problem of managing
exploratory projects.

Our findings challenge Pich et al.’s (2002) conclusion that learning
(re-planning) and selectionism (parallel trials) exhaust the set of ap-
proaches to managing exploratory projects. They also depart from the
idiosyncrasy of simple rules (Bingham & Eisenhardt, 2011; Eisenhardt &
Sull, 2001), and they outline many alternatives to Agile (Beedle et al.,
2001, pp. 2–3; G. J.; Miller, 2013).

However, the repertoire is only a sample and does not exhaust the ap-
proaches available to managing exploratory projects. Thus, the repertoire
identified herein is itself likely a subset of a wider class of approaches.
Looking to further research, this wider class of approaches might be
fundamentally delineated by philosophy of action, i.e. all possible ways for
any agent to manipulate means (controlled variables), ends (value vari-
ables) or circumstances (uncontrolled variables) in response to uncertainty
(Ackoff, 1968, p. 9; Clarke, 1985, p. 17; Walton, 1990, p. 220).

Second, the approaches in the repertoire are not a definitive classi-
fication. For example, individual approaches disaggregate into distinct,
but related, variants: Multifunctionality includes variants with both
dependent and independent ends, i.e. with mutually exclusive or
inversely proportional (swings and carousels) as described by manager 1,
as well as synergistically correlated ends, as described by manager 3.
Similarly, Redundancy is represented in the repertoire in both synergistic
(1) and independent (12) variants. Another example is Opportunism. Our
sample includes both temporal and spatial variants, e.g. postponement
(13) and physical relocation (7) in response to uncertainty. Clearly, both
finer grained and alternative classifications exist.

Finally, there are many indications that the approaches in the reper-
toire are highly context-dependent. For example, managers 18 and 19
critically considered the ‘wastefulness’ of Redundancy. Also, only a single
manager, (8), in a large firm (6) involved in a high-visibility project
attempted to cushion the external businesses environment, while man-
agers in firms of varying sizes (11 and 12) sought to cushion only the
internal business environment. Other approaches like Understating and
Incrementalism gave rise to controversy: Manager 3 considered Under-
stating to be dishonest. Conversely, manager 10 encouraged ‘modesty’ in
the face of uncertainty. Manager 15 considered Incrementalism a sign of
complacency. Clearly, in practice, many contextual factors constrain the
adoption of any one approach or sequence of approaches. Thus, the lim-
itations of the study provides fertile ground for further research.

5. Conclusion

Uncertainty exists when action must be taken without knowledge of
the possible outcomes and the probabilities of their occurrence. This is
the prevailing circumstance in many real-life projects. Such projects
become ‘exploratory’, i.e. neither goals nor the means to attain them are
uncertain at the outset.

While this presents a well-known challenge to traditional project
management, much discussion remains about the theoretical grounds
and actuality of managing exploratory projects, and prescriptions remain
situational and fragmented.

Against this backdrop, this paper explored the repertoire of ap-
proaches to managing exploratory projects adopted by of 19 managers in
14 Danish firms. We have contributed a consistent repertoire of eleven
generalizable approaches to exploratory project management across a
range of industries and project types. These include: Modifiability,
Redundancy, Sequentialism, Incrementalism, Reversibility, Buffering, Ball-
parking, Multifunctionality, Understating, Cushioning, and Opportunism.
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Further, we have outlined a shared theoretical framework for
explaining their function and purpose in addressing the fundamental
problem of exploratory projects. We argue that repertoire is underpinned
by two principles of resilience theory: 1) The underlying presumption
that unexpected events will occur, and 2) the aim of resistance to or re-
covery from unexpected events in whatever form they may take. Further,
we explain the repertoire as preparatory, (pre-action), attemptive (during
action) and responsive (post outcome) efforts to achieve resistance and
recoverability in response to the uncertainty of exploratory projects.

The repertoire of approaches captures Arrow’s (1955, p. 5) notion
that “behaviour under uncertainty has an essentially creative aspect, and
seems incapable of being completely reduced to mechanical and well-defined
rules”. This study has taken steps toward understanding the building
blocks such creativity.

Fundamentally, then, we argue for shifting focus from ‘what we
know’ to ‘how we act’ when faced with the problem of exploratory
projects.
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