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Abstract

Organisations adapt to their changing business environment by addressing problems of increasing complexity
and volatility across both technical and social dimensions, with projects often the instruments used to do so.
With widespread project failure, there is growing recognition that better Project Management (PM) method-
ologies are needed to deal with these problem characteristics, with practitioners resorting to ad-hoc hybrid PM
practices to fill in the gap. Insights into such practices remain sparse.

This context drives our research, whose overarching aim is to provide a theoretical and methodological basis
for systematic PM hybridisation driven by organisational problem characteristics. In this paper, we focus on
the relation between those characteristics and PM methodologies with insights gained through both secondary
and primary research.
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1. Introduction

The Project Management Institute (PMI), an international body aimed at bringing professionalism to
the area of project management [1], sees projects as the instruments used by organisations to “help
meet their strategic goals...[and] adapt to the changing business environment” [2]. In the context of
heightened competition and ongoing technology, market and social disruption, the strategic value of
projects is rising [3], together with a recognition of the relationship between business success and
appropriate project implementation [4]. In particular, the correlation between project success and
choice of Project Management (PM) methodology has been evidenced in the literature: for instance,
based on a large-scale survey, [5] estimated that it accounts for 22.3% of the variation in project
success, when measured against the overall project objectives.

In spite of the many PM methodologies, projects still fail with severe consequences for organisa-
tions. As recently reported by [6], 11.4% of investment is wasted due to poor project performance.
The reality is that the problems faced are becoming more complex and volatile across social and tech-
nical dimensions, so that existing PM methodologies and practices are increasingly challenged. As a
result, some authors have proposed that PM should be regarded as a form of organisational problem
solving [7], while practitioners are looking creatively at combining predictive and adaptive features
into hybrid PM approaches [8, 9].

Yet, an understanding of hybrid PM approaches remains limited, with few studies focused primarily
on software product development (e.g., [10]), and any theoretical and methodological underpinning
is lacking [11]. Addressing this gap is the overarching aim of our research.
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There are two related facets. Firstly, the interpretation of PM as problem solving allows us to explore
how to leverage an existing problem solving framework, called Problem Oriented Engineering (POE)
[12], to provide the required theoretical basis for the work. With its roots in socio-technical design and
engineering, POE has a track record of successful application to real-world socio-technical problems,
including the engineering of information systems (e.g., [13, 14]). Its three-ellipse model for socio-
technical problem solving [15] and related POE problem solving pattern [12], balance the social and
the technical in their wider real-world context, explicitly addressing the interaction between the two
in the creative design process, in line with the socio-technical tradition of [16].

Secondly, the considerable body of knowledge on established predictive and adaptive PM method-
ologies provides a rich source for our secondary investigation into their strengths and weaknesses
with respect to complex and volatile organisational problems, which we complement with primary
research into current hybrid practices across industries.

After outlining our overarching research approach (Section 3), we focus on key findings from our
secondary research and practitioner survey (Section 4), then briefly discuss how they can inform a
methodological approach for PM hybridisation (Section 5).

2. Background

A project is “a temporary endeavour undertaken to create a unique product, service or result” with
project management (PM) “the application of knowledge, skills, tools, and techniques to project ac-
tivities to meet the project requirements” [2], usually combined into specific PM methodologies.

PM methodologies have evolved since the 1950s to ensure robustness and applicability to a wide
range of projects, to manage risk and maximise project success [17], from early predictive method-
ologies (e.g., the Waterfall), characterised by fully planned rational processes, to the latest adaptive
methodologies, (initiated by the Agile movement) better equipped to deal with ongoing organisational
and environmental change.

Budget, schedule and output quality have been the most commonly applied criteria to measure
project success for decades [18], further qualified into process performance (related to efficiency and
adherence to schedule and budget [19, 20]) and product performance (related to the project outcome
- scope — and realised stakeholders’ benefits [21, 19, 22]).

Despite the many PM methodologies available, project success remains hard to achieve. For in-
stance, a study [23] into 5,400 Information Systems projects, an important and pervasive class of
socio-technical organisational projects, concluded that 50% of them either exceeded their planned
budget before completion or addressed a reduced scope, while 20% even put the existence of the com-
pany at risk. In general, project performance across different organisations and industries remains
patchy [22].

Project success is affected by project risk, consisting of the likelihood and impact of negative events
on aproject [2], so that some form of risk management is a key element of all PM methodologies, aimed
either at decreasing event likelihood through risk treatment, [24] or impact on the project through risk
adaptation, [25]. The former uses controls — process, policy, devices or other practices or actions - to
lower likelihood [26], the devices we rely on in this research.

Different methodologies deal differently with contextual characteristics, due to their diverse ways
of handling risk and uncertainty [27]. In predictive methodologies, a project is organised in fully
planned stages, with gateways between them to maintain control and prevent ‘spillovers’ from one
stage to the next, with the assumption that scope, schedule and budget are fixed and entirely known
from the start. Instead, in adaptive methodologies, a project is organised in iterative cycles in which
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retrospective reviews are used to learn lessons from one cycle to the next, so that scope, schedule and
budget can be adjusted as the project unfolds. Predictive methods assume stability and predictability
from the start, while the adaptive methods can cope with a dynamic environment where many factors
may change. From a knowledge perspective, [28] describes predictive methodologies as “a picture of
already knowing,” and adaptive ones as “a picture of learning,” with the assumption that the more
novel the problem or its solution, the more the problem solving involves learning.

In a quest for a better fit between PM methodologies and organisational problems, the last decade
has seen an increase in hybridisation, with project teams attempting to reap the benefits of combining
the discipline of predictive methodologies with the flexibility of the adaptive ones. However, little is
known about hybridisation, with methodological support still lacking [29, 8].

In our work, we take a risk-driven approach to hybridisation by matching characteristics of or-
ganisational problems to specific features of PM methodologies to increase the likelihood of project
success, and to provide both theoretical and methodological support for PM practice.

3. Research methodology overview

As the theoretical and methodological basis for hybrid PM, we adopt an existing problem solving
framework, called Problem Oriented Engineering (POE) [12], with roots in socio-technical design
and engineering. POE allows the expression of design and engineering problems and of step-wise
processes for their solution. Its logical basis allows us to bridge between formally and non-formally
described elements of a problem, an essential feature of socio-technical problem solving, in which
both technical and human factors are intrinsic elements of the process [30]. Central to POE and its
core (design) process pattern is the concept of stakeholder validation, as the ultimate arbitration of the
fitness for purpose of both the framing of a problem and the design and construction of its solution:
validation both provides the means to ‘democratise’ the problem solving process [30] by involving
end-users and other affected stakeholders, as well as managing risk, a key component of PM.

Our overarching research methodology, which befits our aim to define a novel methodological
framework for hybrid PM, is that of ‘design and creation’ [31], via cycles of problem recognition
(through secondary research and a practitioner survey), design and implementation of tentative solu-
tions (from interview findings, mapping between POE and PM, and exploratory case studies), and their
evaluation (through case studies). In this paper we focus on problem recognition and survey/interview
findings informing an initial solution design.

As our research is concerned with phenomena in a social setting, i.e., the organisation, we follow
the interpretive research paradigm [32] aimed at analysing social processes and how human agents
make sense of their perceived worlds, with the first author, an experienced project and programme
manager of over 20 years, shaping the research process through reflection on hers and their colleagues’
knowledge and experience, in line with the tradition of action research in socio-technical design [30].

In compliance with the validity criteria of the interpretative paradigm [32], objectivity and relia-
bility is ensured by appropriate triangulation between secondary and primary research, the use of
several data generation methods and by documenting all research procedures so that an audit trail
can be carried out. A degree of external validity is achieved by means of transferring the findings
between different organisational settings.
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Table 1
Complexity (above) & Volatility (below): dimensions and relation to the reviewed literature

Social complexity

Technical complexity

Knowledge complexity

social [28];

socio-political (conflicting
stakeholders’ interest and
difficult personalities);
uncertainty (lack of agree-
ment) [11];

environmental (political influ-
ences) [34];

organisational [35, 36]

technical [28];

environmental (geophysical
characteristics) [34];
technological (materials and
processes) [35, 36]

knowledge [7];

knowledge of customer need
[36];

environmental (market influ-
ences) [34];
technological
[35, 36]

(knowledge)

Social volatility

Technical volatility

Knowledge volatility

volatility (target, governance)
[37];

volatility (requirements) [38,
39, 36];

dynamics (change in manage-

technical (rate of technical
change) [28];

volatility (target) [37];
volatility (requirements) [38,
39, 36];

volatility (requirements) [38,
39, 36];

dynamics (change in environ-
mental context) [11]

ment team or environmental
context) [11]

dynamics (change in product
specifications) [11]

4. Key findings from secondary research and practitioner survey

Our secondary research had the broad aim to investigate characteristics of organisational problems
as well as how different PM methodologies deal with such characteristics and which specific risk
controls they provide. The outcome of the analysis then informed a practitioner survey (n = 31)
consisting of an online questionnaire followed by semi-structured interviews. A standard survey
design methodology was followed [32, 33]. Data were collected via an online questionnaire aimed at
project, program or portfolio managers from various industries, who had worked on complex projects
over at least the past three years. Several channels were used to reach potential participants, including
professional networks and LinkedIn. Survey participation was voluntary, with the data collection
taking place mainly over four months in 2018.

In the remainder of this section we provide a thematic summary which combines all the key find-
ings.

4.1. Definition of complexity and volatility

Complexity and volatility are widely acknowledged characteristics of today’s organisational prob-
lems, with broad recognition of their effect on project success both in terms of product (scope and
quality) and process (budget and schedule) outcomes. Yet, standard definitions are lacking, with var-
ious authors using different nomenclatures and considering a wide range of characteristics under the
umbrella of ‘complexity’

From our analysis (see the summaries in Table 1), we have synthesised the following definitions for
our research: complexity relates to the presence of many interconnected parts; while volatility relates
to the likelihood of rapid change.

Each can manifest itself along the following, not necessarily disjoint, dimensions: social, when
related to people; technical, when related to technologies; and knowledge, when related to what is
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Table 2
Complexity and volatility factors and their potential impact on projects

Factor

Dimension(s)

Potential impact

Large number of stakeholders or or-
ganisational units involved [40, 17,
28, 41]

Social complexity

information fragmentation
increased interaction and coordina-
tion effort

Diversity of stakeholders [41, 28]

Social complexity

multiple objectives

differing problem understanding
diverging or conflicting goals
stakeholder resistance

increased interaction and coordina-
tion effort

Uncertainty of goals, unclear mean- | Social complexity | multiple objectives

ings or stakeholders’ hidden agenda | or Knowledge | differing problem understanding
[42,17] complexity diverging or conflicting goals
Complicated communication due to | Social ~ complex- | information fragmentation
organisational or technical charac- | ity or Technical | increased interaction and coordina-
teristics [43] complexity tion effort

Large number of technologies or in-
terfaces involved [40, 17, 28, 41]

Technical complex-
ity

reduced ability to predict behaviour
or estimate effort

Lack of knowledge at project start [7, | Knowledge com- | information fragmentation

44] plexity reduced ability to predict behaviour
or estimate effort

Novelty or uniqueness of the techni- | Knowledge com- | reduced ability to estimate effort

cal solution [44]

plexity or Knowl-
edge volatility or
Technical volatility

reduced ability to predict behaviour

Rate of change in the organisation
[45]

Social volatility or
Knowledge volatil-

ity

shifting requirements

loss of alignment between project
goals and environment characteris-
tics

solution reworking

Rate of change in the technical solu-
tion [28, 45]

Technical volatility
or Knowledge
volatility

technical solution becoming quickly
obsolete
solution reworking

Rate of change in the external envi-
ronment, such as laws and regula-
tions [46, 43]

Knowledge volatil-
ity

loss of alignment between project
goals and environment characteris-
tics

solution reworking

Time criticality of goals [11]

Social volatility or
Technical volatility

increased interdependence and coor-
dination effort between project com-
ponents

known. In particular, the socio-technical systems which are the subject of organisational problem
solving addressed by projects tend to combine multiple dimensions.
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4.2. Complexity and volatility factors and how they affect projects

An assessment of complexity and volatility is considered beneficial in order to parametrise projects
[47], however, there is no standard way to do so: in specific industries, particularly software devel-
opment and engineering (e.g., [48, 49, 50]), some authors have suggested sets of factors that could
be used in such an assessment, but the picture remains patchy and it is unclear the extent these are
actually used by practitioners. From our analysis of the literature, we have synthesised eleven factors
which are sufficiently general to apply across different types of project and industry, although no
claim is made of their completeness. Through both literature analysis and practitioner interviews,
we then provided a classification according to the complexity and volatility dimensions they relate
to, and identified their potential impact on projects, which in turn may affect either product or pro-
cess success measures. Table 2 provides a summary, indicating the factors, their classification and
potential impact. Note that some factors may relate to more than one dimension partly due to our
subjective interpretation of the literature as well as that of the practitioners interviewed.

4.3. PM methodologies and their practices for risk control

Due to their characteristics, predictive and adaptive methodologies have long been seen as antithetic,
each with its own “home ground” [51]: large, structurally complex systems and project teams in
highly regulated industries with fairly stable requirements will use predictive methodologies; small
systems and teams, in volatile environments and with readily available users and customers will use
adaptive ones. However, the last decade has shown that complexity and volatility often combine in
organisational problem solving, so that hybrid approaches have increased in practice [8, 9]. This was
also confirmed by our practitioner survey.

It is important to stress, however, that external compliance requirements as well as organisational
culture also influence methodological choices, regardless of contextual characteristics. Predictive
methodologies are often favoured, seen as providing better process predictability, maturity and re-
peatability, and not requiring senior management to relinquish central control in favour of power
distribution and team self-organisation, typical of adaptive methodologies [51, 29]. A further factor is
the readiness of an organisation, as adaptive methodologies rely heavily on stable, high performing
teams and tacit knowledge [52].

These facts were confirmed by our survey participants, who indicated that, as a consequence, their
current hybrid approaches are characterised by an overarching predictive structure with some adap-
tive components, the latter often related to the development of new digital technology or sub-systems.

4.4. Practices applied by practitioners for risk control

Our primary research on complexity and volatility allowed us a more nuanced assessment of predic-
tive and adaptive practices to control risk.

We found that adaptive principles and practices are often challenged by social complexity, due to
their expectations of key stakeholders’ continuous involvement in development and reviews, includ-
ing their ability to agree common priorities early on, and their reliance on verbal communication and
tacit knowledge within high performing teams. Instead, predictive approaches provide various well
established practices to control risk from social complexity, particularly through stakeholder manage-
ment, stringent governance and accountability, and explicit communication plans, to help overcome
coordination and communication challenges.

Predictive methodologies also appear better equipped at dealing with social volatility than adaptive
ones including social volatility within the organisation and the project team, while adaptive method-
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Social complexity Complicated communication due to organizational characteristics |
Diversity of stakeholders | ] | | | |
Large number of stakeholders or organizational units involved n | | " E B
Stakeholders’ hidden agenda | | u
Technical complexity Complicated communication due to technical characteristics | I |
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Technical volatility Rate of change in the technical solution u [ I |
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Knowledge volatility Rate of change in the external environment

Time criticality of goals due to external factors

Figure 1: Mapping between factors and controls, based on primary research

ologies rely on stable high performing teams and tacit knowledge, predictive methodologies make
use of change control and explicit documentation to deal with social volatility risk.

Adaptive approaches appear to perform better than predictive ones when it comes to both knowl-
edge complexity and volatility, including the need to learn as one goes along, either due to the nov-
elty or uniqueness of the technical solution or due to lack of sufficient knowledge at start. Their
lightweight processes made of fast and frequent cycles, with retrospective reviews and frequent stake-
holder involvement and validation to learn lessons and make adjustments from one cycle to the next.
This helps maintain problem solving alignment with changing needs and requirements, and develops
a common understanding, clarify meaning and reduce uncertainty around goals, as stakeholders are
required to agree priorities at each cycle, and to validate both assumptions and outcomes quickly and
often. With a contained scope in each cycle, they are also effective in dealing with technical volatility,
reducing the risk of developing obsolete solutions.

Fast and frequent cycles driven by high performing teams also support the process of learning in the
case of knowledge complexity or novel solutions, with the team quickly coming to terms with new or
complex knowledge, while relying on verbal communication and tacit knowledge, and concentrating
resources in each cycle speed up the process of delivery to time critical goals.

When it comes to technical complexity, risk control practices in predictive approaches include
detailed up-front planning, minimising dependences between work packages and robust change con-
trol used to avoid scope creep. Moreover, formal risk management practices and the establishment
of quality gates between phases, in which key stakeholders formally approve the deliverables of the
previous phase, ensure that risk is not carried forward from one phase to the next. On the other hand,
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risk control practices in predictive approaches are much less specific, relying mainly of standard de-
composition into adaptive development cycles performed by a high performance team.

Dealing with uncertainty requires different strategies beyond traditional risk management, such
as experimentation and the continuous generation of knowledge throughout the project lifecycle: in
particular, fast iterations of learning may reduce areas of uncertainty and allow the project to react
quickly to emerging issues, assuming the project is sufficiently adaptive.

Some risk control practices were seen as methodologically neutral by practitioners: for instance,
prototyping novel solutions can equally apply in predictive and adaptive approaches, as can the adop-
tion of tried-and-tested solutions or establishing a single source of truth. Others are only meaningful
in projects when a hybrid approach is assumed, like separating stable from variable elements of the
project.

The emerging mapping from our research between factors, dimensions and predictive or adaptive
risk control practices ('controls’ in the figure) is summarised in Figure 1.

5. Discussion and conclusion

We have investigated how to match characteristics of organisational problems to specific PM prac-
tices, in order to minimise project risk and maximise project success. By analysing complexity and
volatility into their prevalent dimensions and manifestations, as displayed in Table 2, and PM method-
ologies into their constituent controls, as displayed in Figure 1, we were able to investigate a fine-grain
mapping between specific risk factors and methodological controls, both from a theoretical standpoint
and in conversation with practitioners. The identification of social, technical and knowledge dimen-
sions is important as it allows us to better tailor risk controls, including consideration of trade-offs at
the interaction between the social and the technical.

This mapping has also some limitations, both due to the level of subjective interpretation involved,
and the relatively small sample of practitioners taking part in the study, although triangulation be-
tween primary and secondary evidence has provided some mitigation against the latter. Nevertheless,
we claim that this mapping provides an empirical basis for a first attempt at defining a PM hybridi-
sation framework based on organisational problem characteristics. This is the focus of our ongoing
research: briefly, at its essence is a POE characterisation of both socio-technical organisational prob-
lems, with their complexity and volatility dimensions, and of projects as problem solving processes,
with the mapping in Figure 1 applied at each step of the process to inform how risk arising from com-
plexity and volatility should be best controlled, with trade-offs assessed against project objectives and
validated by stakeholders through the POE process pattern.
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