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Abstract 

This article aims to summarize existing research on various sources of uncertainty and to classify them based 

on the determinants and antecedents addressed in projects. A systematic review is conducted using a total of 

140 research published in peer-reviewed scientific journals during the last three decades. We classify various 

uncertainty based on their individual, relational, group, organizational, project-oriented, and managerial 

characteristics. Additionally, we uncovered a few gaps such as, how uncertainties differ based on the size of 

the organization, the need for exploring uncertainty from a more cross-disciplinary perspective, differentiating 

the concept of complexity and risk with uncertainty and the role of chaos theory,  that require future study. 

By leveraging significant findings, this is study contributes from the perspective of theory and practice to 

academic, project, and industrial management discipline. 
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Revue et classification des incertitudes dans les projets : la voie à suivre 

Résumé 

L'objectif de cet article est de résumer les recherches existantes sur les différentes sources d'incertitude et de 

les classer en fonction des déterminants et des antécédents abordés dans les projets. Une revue systématique 

est réalisée à partir d'un total de 140 recherches publiées dans des revues scientifiques à comité de lecture au 

cours des trois dernières décennies. Nous classons les différentes incertitudes en fonction de leurs 

caractéristiques individuelles, relationnelles, de groupe, organisationnelles, orientées vers le projet et 

managériales. En outre, nous avons découvert quelques lacunes telles que la manière dont les incertitudes 

diffèrent en fonction de la taille de l'organisation, la nécessité d'explorer l'incertitude dans une perspective 

plus interdisciplinaire, la différenciation des concepts de complexité et de risque avec l'incertitude et le rôle 

de la théorie du chaos, qui nécessitent une étude future. En s'appuyant sur des résultats significatifs, cette 

étude contribue, du point de vue de la théorie et de la pratique, à la discipline de la gestion universitaire, de 

projet et industrielle. 

Mots clés : Gestion de projet; Incertitude; Incertitude du projet ; Revue systématique 
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1. INTRODUCTION 

Over the last three decades, a substantial quantity of 

literature on project management (PM) has been 

published (Söderlund, 2011), and the discipline has 

evolved into a critical business practice for many 

organizations, both strategically and operationally 

(Perminova et al. 2008). PM also entails a set of 

procedures, planning tools, and factors for time, 

scope, quality, and budget to ensure successful 

execution (Padalkar and Gopinath, 2016). However, 

project management issues are arising in part as a 

result of increased commercial risks (e.g. Saleh and 

Watson, 2017). Practitioners assert that the 

uncertainty effect is one of the general characteristics 

of projects, emerging in technical, organizational, and 

social contexts (Bohle et al. 2016); uncertainty is 

frequently viewed as a natural aspect of project life 

(Saunders et al. 2016). 

Uncertainty is believed to occur because of a variety 

of ambiguous and complex causal events 

underpinning an organization's internal processes 

and external environment (Colorado, 1999; Karlsen, 

2011). Additionally, it may emerge because of project 

delays, quality difficulties, insufficient time and 

resources spent during the initial pre-planning and 

planning phases, and an inability to cope effectively 

with unforeseen events that occur during the 

project's execution (Johansen et al. 2016). 

Uncertainty is multifaceted and complex and 

depends on the issue at hand (Johansen et al. 2016; 

Wazed et al. 2009). For example, from a situational 

standpoint, it occurs when (1) the order or nature of 

things is unknown, (2) the consequences, extent, or 

magnitude of circumstances, conditions, or events is 

unpredictable, (3) credible probabilities to possible 

outcomes cannot be assigned (see “Knightian 

uncertainty,” Alvarez et al. 2018, based on Knight, 

1921); and (4 (Starbuck and Milliken, 1988). 

Uncertainty is defined by Lindau and Lumsden (1995) 

as a type of disturbance and the psychological state 

of doubt about what current events mean or what 

future events are likely to occur (in Milliken 1987). 

Uncertainty is also linked to a lack of knowledge in 

terms of knowledge and information. For example, 

Funtowicz and Ravetz (1990) define it as a 

circumstance in which there is insufficient 

information in three dimensions. Imprecision, 

Unreliability is number two, and ignorance is number 

three. Doubt can even arise when there is an 

abundance of knowledge available (Van Asselt and 

Rotmans, 2002), and extra information does not 

always diminish uncertainty. 

Uncertainty has been addressed in a variety of ways 

across disciplines and approaches (Saunders et al. 

2015), and managing uncertainty is regarded as a 

critical component to improving performance 

(Perminova et al. 2008). While uncertainty is a hot 

topic among management scholars (Alvarez et al. 

2018; Teece and Leih, 2016), it is frequently 

overlooked by practitioners (Martinsuo et al. 2014; 

De Meyer et al. 2002), and its causal factors in 

projects are poorly understood. Recent literature 

reviews on uncertainty and risk in project 

management (e.g., Saunders et al. 2017), managing 

uncertainty in projects and its gaps and trends (Zheng 

and Carvalho, 2016), or literature reviews to define 

uncertainty in projects and project management can 

be found (Perminova et al. 2008). However, 

understanding the underlying antecedents that have 

an impact on projects necessitates a structured 

approach to dealing with uncertainty. Furthermore, 

this can only be accomplished if scholars conduct a 

thorough investigation of the phenomenon. 

As numerous authors emphasize, there is an 

imperative need for classification of uncertainty 

research and a better understanding of uncertainty in 

projects (Witt et al., 2017; Saunders et al., 2017), as 

well as a need for a new perspective on uncertainty; 

because uncertainties frequently arise during the 

project, it may be impossible to define them at the 

outset (Bohle et al. 2016). For example, the presence 

of uncertain information increases the risk associated 

with choice (Koleckzo. 2012), poses a challenge to 

managers (Kvalnes, 2016), and may lead to successful 

project outcomes. Understanding the many sources 

of project uncertainty and dealing with them requires 

managers' knowledge and skills (Korhonen et al. 

2014). (Saunders et al. 2015).  

Although many authors have attempted on 

identifying uncertainties in projects, yet it remains 

dispersed. For instance, Miller and Lessard (2001) 

classified project management uncertainties into 

three categories: market-related uncertainties, such 

as demand, competition, and the supply chain; 
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completion-related uncertainties, such as technical, 

construction, and operational; and institutional 

uncertainties, such as regulatory, cultural, and extra-

national. Similarly, Leifer et al. (2001) classify 

uncertainty into four broad categories: technological, 

market, organizational, and resource. Pich et al. 

(2002) highlighted managerial techniques and 

classified uncertainty in projects into four categories: 

variance, anticipated uncertainty, unanticipated 

uncertainty, and chaos. Ward and Chapman (2003), 

on the other hand, identify five: estimation variability, 

estimation uncertainty, design and logistics, goals and 

priorities, and basic connections amongst project 

stakeholders. Zhu et al. (2005) classified uncertainty 

in projects into two categories: minor deviations and 

disruptions. Deviations are frequently observed as a 

result of wild fluctuations in task durations, 

specifically. Disruptions, on the other hand, are 

uncommon, unplanned events, such as the incidence 

of natural disasters or the unexpected departure of 

important team members. Hazir and Ulusoy (2020) 

distinguished between internal and external 

uncertainty in initiatives. Internally produced 

uncertainties concern systems and resources that are 

directly related to the project and are primarily within 

the organization's control. Many additional 

uncertainties, on the other hand, are created by 

variables outside the scope of the project and hence 

cannot be controlled by the organization. These are 

regarded as externally induced uncertainty. However, 

the comprehensive review of all uncertainties 

encompassing in a project is yet to be developed, and 

with this in mind, and to the best of our knowledge, 

our work attempts to repertory and categorize the 

various causes of uncertainty in projects through a 

more detailed analysis and also advance the literature 

on providing distinct classification compared and 

contributing to previously found uncertainties in 

projects. 

This paper contributes to both academic and project 

and industrial managerial efforts by offering a 

structured analysis of the existing literature on 

uncertainty in projects. Although uncertainty as a 

term has been used interchangeably with risk, 

volatility, or complexity, uncertainty includes all 

identified risks, but the risk doesn't include 

uncertainty (Lechler, Edington, & Gao, 2012, p. 59). 

Sommer & Loch (2004, p. 1335–1336) treat 

complexity and “unforeseeable uncertainty” as 

separate constructs while noting that the use of the 

term “complexity” is not consistent in the PM 

literature. Thus to avoid ambiguity, in this study we 

adopt only uncertainty as the keyword to perform 

reviews.  

More precisely, our goal is to understand the 

determinants and antecedents of uncertainty in 

projects. In doing so, we introduce the classification 

of uncertainty according to the various sources, 

whether they are internal or external to the project; 

and the element on which its effect is more relevant: 

individual, project team, or organization. As seen, our 

work identifies several weaknesses in current 

approaches to uncertainty, starting from its definition 

and the difference between uncertainty, risk, and 

complexity. Also, there are several industries, 

geographical areas, and types of projects that remain 

largely unexplored by scholars. By highlighting these 

shortfalls, we hope to encourage scholars to direct 

their efforts in specific directions. We also facilitate 

managers whose efforts in dealing with uncertainty 

can be optimized by adopting a pragmatic approach 

when confronted with uncertainty: our classification 

enables them to quickly identify the sources of the 

specific uncertainty that they are confronted with and 

better target the countermeasures. 

2. METHODOLOGY 

In this section, we lay out a detailed step-by-step 

approach to performing a systematic literature 

review using bibliometric methods following the 

suggestions of Tranfield et al. (2003) and used by 

Aguinis et al. (2018). The goal is to apply a structured, 

transparent, and reproducible methodology to 

analyze published knowledge through a synthesis of 

existing research evidence. Ultimately, the aim is to 

produce a new and original research output (Light 

and Pillemer, 1984); Cooper, 1989; David and Han, 

2004; Torchia and Calabrò, 2019). According to these 

scholars, certain fundamental principles must be 

addressed to guarantee the required scientific rigor, 

namely:  

First: ensure a transparent search: a systematic 

literature review requires a detailed description of all 

the search criteria, including the databases used, 



 A. Anand, A. Castello, L. Lecoeuvre 

60                                                                           ©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1 

search strings, and rationale behind the choice of 

keywords (Denyer and Neely, 2004). 

Second: describe the process step-by-step: since the 

goal of a systematic literature review is to structure a 

certain body of knowledge, which is often 

fragmented and complex, the reader must be able to 

follow each step of the review in an easily repeatable 

way (Tranfield et al., 2003). 

Third: follow consistently the purpose of the 

research: the perspective of the authors must be 

clearly stated, thus allowing the generation of a 

valuable scientific contribution. The research purpose 

offers guidance in establishing the criteria for 

selecting the articles to be included in the systematic 

literature review (Pittaway et al., 2004). To apply 

these principles and ensure the necessary scientific 

rigor to our review, we have followed a seven-step 

process, detailed hereafter, to select and analyze the 

content of the articles to be included in the review. As 

a first step, we selected Elsevier’s ‘Scopus’ database 

to extract articles due to its coverage of a large 

collection of scientific journals. Scopus is user-

friendly, time-saving, provides sorting and ranking 

features, and refining capabilities compared to other 

databases like Web of science, and Google-scholar 

(Harzing and Alakangas, 2017; Chadegani et al. 2013).  

As a second step, a keyword protocol (see Table 1) 

search was performed in the Scopus database as 

mentioned below. To ensure we do not leave any 

potentially relevant articles unnoticed, a search using 

an asterisk was adopted. An asterisk (*) can 

substitute for the absence of a character, a single 

character, or multiple characters, anywhere in a word 

e.g. uncertain, uncertainty, uncertainties  

As a third step, we decided to select only peer-
reviewed journal articles. Although various categories 
of documents appear in Scopus (e.g, book, book 
chapters, conference papers, weblogs, and journal 
articles) we selected only articles from peer-reviewed 
scientific journals as suggested by Thyer (2008): when 
compared to venues such as books, book chapters, 
weblogs, and presenting papers at conferences, 
journal articles are of high prestige and merit within 
the scientific community. Moreover, journal articles 
are commonly considered representative of 
methodological rigor in systematic literature reviews 
(Pare et al. 2016).  

As a fourth step, considering the purpose of our 

project, articles were selected only from the 

disciplines of business and management, and we 

excluded many others (e.g. medicine, social 

science, decision science, etc.). 
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Table 1: Keyword Protocol used for extracting articles from Scopus 

 

As a fifth step, we decided to select those 

journal publications that are reputed, have 

good citations, impact factor and rankings 

(Harzing, 2017), we adopted Scopus metric 

analysis that categorizes results into 1) 

CiteScore, 2) SJR (Scimago journal rank), 3) 

highest number of documents, 4) highest 

number of citation 5) SNIP (source normalized 

impact per paper) ranking, etc. (see table 1); 

from these rankings, we selected the two 

highly ranked journals: “International Journal 

of Project Management” and “Journal of 

Construction Engineering and Management”. 

Second, using the suggestion of Söderlund 

(2011), we extended our search beyond the 

conventional project management journals 

and selected journals from the Financial Times 

top 50. The combination of these journals 

yielded us a total of 263 documents.  The 

methodological process of our literature 

review is explained in Figure-1.

 

 

 

Figure 1: Methodological Process used in our study
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As a sixth step, we adopted inclusion and 

exclusion criteria based on the following 

framework. Each author independently 

studied the abstracts of the obtained 263 

articles and selected only those that address 

e.g. a) explicitly address the concept of 

uncertainty in projects, either in their title, 

abstracts or in the keywords b) we then read 

the abstracts to understand the context of 

uncertainty from an individual, group, 

organizational or others relevant perspective. 

After a series of readings, an inter reliability re-

reading was done carefully. This resulted in 

140 articles (see table 2 and table 3) as the final 

sample and we left other papers as they did 

not match our criteria. 

 

Table 2: Journal and number of articles extracted from Scopus metrics 

 

 

 

Table 3: Journals listed in Financial Times top 50 and number of articles extracted 

Name of the Journals Numbers selected 

Accounting, Organizations and Society 1 

Journal of Business Venturing 1 

Journal of Operations Management 5 

Management Science 7 

Manufacturing and Service Operation Management 1 

MIT Sloan Management Review 1 

Organization Science 1 

Research Policy 4 

Strategic Management Journal 1 

 

s a seventh step, the retrieved articles were 

subjected to review. In our reviews, we adopt 

a replicable, scientific, and transparent process 

to minimize bias and create consensus among 

scholars (Cooper, 1998; Tranfield et al. 2003).  

The process implies performing a synthesis 

(Mays et al. 2005), as synthesis is the core of all 

methodological approaches, we decided that 

all authors would read independently all the 

abstracts and code the data and classify them 

into different categories (e.g. context, 

variables, methodologies, consequences, and 

outcomes) according to a common 

classification procedure and provide 

meaningful interpretation through tables 

(Oxman 1994; Walsh and Renaud, 2017). Table 

matrix helps to organize the information in a 

logical order, the topics that are in common 

with authors or articles, methodological 

similarities, and differences, measurement 

tools (e.g. experiments, narrative inquiry, 

quantitative methods, qualitative or mixed-

method, etc.), focused group (individual, 

dyadic or group, etc.) (Galvan, 2006).  

3. FINDINGS 

Based on the content analysis of the 140 

articles, we identified five main axes of various 

antecedents and determinants related to 

uncertainty. 1) Individual, 2) relational, 3) 

organizational, 4) group, 5) project-specific, 

and 6) managerial. These uncertainty factors 

seemingly affect projects, budgets, project 

managers, employee performance, and overall 

organizational growth.   

Name of the Journals Numbers selected 

International Journal of Project Management 79 

Journal of Construction Engineering and Management 39 



 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    63 

3.1 Individual specificities:  

Employees, managers, subordinates, and a 

variety of other project participants play a 

larger role in the implementation phase. 

Certain qualities, on the other hand, may cause 

project uncertainty. Conscientiousness and 

openness to experience (Witt et al. 2017), 

situational behavior (Baloi and Price, 2003; You 

et al. 2018), individual belief system (Wong et 

al. 2008), norms, and cultural beliefs 

(Javernick-Will and Scott, 2010), trust, work 

ethics and values (Badenfelt, 2011), 

confidence, willingness, and expectation 

(Wong et al. 2008) are some of the 

dispositional and personality factors that are 

known to affect projects.  

On the other hand, factors related to the 

individual role in project management and 

dealing with projects, such as task type (Vaziri 

et al. 2007), attractiveness towards the project 

(Gil, 2007), professional skills (Zika-Viktorsson 

et al. 2003), perceived view of the project 

(Olsson, 2007), lack of commitment (Gällstedt, 

2003), and lack of motivation (Lehner, 2009), 

influence uncertainty. Furthermore, stress 

from time constraints (Leung et al. 2008), 

manager pressure (De Marco et al. 2016), 

participation (Jun et al. 2011), involvement 

(Gales and, Mansour-Cole, 1995), and 

communication all contribute to project 

execution uncertainty. 

3.2 Relational specificities:  

Numerous interactions, including project 

managers' behavior toward employees (Kutsch 

and Hall, 2005), a lack of leadership values 

(Wouters et al. 2009), senior executives' 

relationships with employees (Phua, 2007), 

interpersonal relationships, and conflict with 

other employees (Mitropoulos and Howell, 

2001; Liu et al. 2011), and the leader's attitude 

toward the group (Tysseland 2008), have been 

reported to contribute to uncertainty 

(Pesämaa et al.. 2009). Furthermore, 

collaborative climate (i.e. the trust and 

commitment among partners) (Eriksson, & 

Westerberg, 2011) lack of inter-organizational 

collaboration (trust and control) (Kalkman and 

Waard, 2017),  information feedback, face to 

face meetings, time and attention from project 

participants (Sakka et al. 2016), user 

participation (Jun et al. 2011), user 

involvement (Gales and, Mansour-Cole, 1995), 

and stakeholder’s motives (Ward and 

Chapman, 2003).  

3.3 Group specificities  

From a group perspective the antecedents of 

uncertainty are functional diversity (Dayan et 

al. 2017), group values, norms (Wong et al. 

2010), group cultures (Naveh 2007), lack of 

effective interaction (Blacud et al. 2009), lack 

of efficient cooperation (Pesamaa et al. 2009), 

lack of involvement by group members 

(Verworn, 2009), group and managerial 

conflicts (Laslo and Goldberg, 2008), lack 

interpersonal performance (Leung et al. 2008), 

group culture practices (van Marrewijk et al. 

2008), lack of being active members (Olsson 

2007), lack of experience (Mitchell and Nault 

B.R. 2007), trust and relationship issues (Wong 

et al. 2008), lack of co-operation and 

collaboration (Zhang et al. 2017) and lack of 

financial feasibility (Farrell, 1995).  

3.4 Organizational specificities:  

Particularly for projects in the implementation 

phase, uncertainty may arise from human 

resource issues (Zwikael and Sadeh 2007), 

resource constraints (Long and Ohsato, 2008), 

lack of schedule control (Wang and Liu 2005), 

lack of information (Danilovic and Sandkull, 

2005), lack of clear communication (Verworn, 

2009), insufficient support (Olsson 2007), time 

spent on transfer of information (De Treville et 

al. 2004), tasks duration, resources allocation 

(Vaziri et 2007), subjective judgments (Choi et 

al. 2004), decision making judgments (Kutsch 

and Hall 2005; Lin and Chen 2004; Hashemi et 

al. 2011), unfamiliar environments, with 

differing regulations, (Javernick-Will and Scott, 

2010), adapting to new technology and rate of 

return with projects (Nobelius 2004), 

management styles and project infrastructures 

(De Meyer et al. 2002). Furthermore, time 
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pressure (Leung et al. 2008) dynamic social 

structure and procurement decisions 

(Tysseland 2008), project design, and 

cooperation (van Marrewijk et al. 2008) are 

found to influence the uncertainty in projects.  

Organization structure (Laslo and Goldberg, 

2008) and climate also found to create 

uncertainty in projects e.g. project operation 

environment (Laslo and Goldberg, 2008), 

organizational environment (Jensen et al. 

2006; Olsson 2007), lack of organizational 

flexibility and capabilities (Sommer et al. 2009; 

Hawk et al. 2013), corporate culture (Chapman 

et al. 2006). Also, any organizational change 

and flexibility in projects (Olsson 2006) may 

create uncertainty. Furthermore, contracting 

issues (Wong et al. 2008) and customer 

expectation, satisfaction (Naveh, 2007) 

influence uncertainty. Work, capital cost, 

decision making (Sundararajan and Tseng, 

2017), two exogenous variables - mediated 

power and non-mediated power of client - and 

three endogenous variables - client 

integration, contractor integration, and 

project performance, all play a role (Pesamaa 

et al. 2009). Also, political environment (Zayed 

et al. 2008), organizational climate and culture 

(Perminova et al. 2008), organization 

knowledge about cost information, financial 

condition and ability to bear the project cost 

(Xiang et al. 2015), delay in project payments 

(Kwon et al. 2010), price competition 

(Christen, 2005) budget contingency, schedule 

contingency, management reserve, quality 

issues (Bushuyev and Sochnev 1999), 

international transactions (bid behavior) (Han 

et al. 2005) influence uncertainty in projects.  

Some authors assert that an organization's role 

in assessing employee contribution can also 

have an impact on projects, e.g. evaluation 

methods (Chapman and Ward, 2000) and 

project appraisal. Organizational maturity 

(Zwikael and Sadeh 2007), aggressive/passive 

management strategies on managing cost (Li et 

al. 2013; Hegazy and Ayed 1998), timeliness 

and facility value (Ford, 2002), and adequate 

resources and funding supply conditions (Yang 

and Chang 2005) can cause uncertainty in 

projects. market payoffs, product 

performance, market requirements, create 

uncertainties in projects (Huchzermeier and 

Loch, 2001). 

3.5 Project specificities  

Includes the antecedent’s influencing 

uncertainty at the different stages of projects, 

for instance, type and nature of the project, 

project management approaches, project 

planning, project selection (Thiry, 2002; Howell 

et al. 2010; Shenhar, 2001; Chapman et al. 

1985; Dean 1986; Ghapanchi et al. 2012). 

Factors such as project risk (Acebes et al, 2014, 

2015) project duration, size, estimation (Lee et 

al. 2009; Moussa et al. 2007; Chapman 2006; 

Arashpour et al. 2016; Barraza, 2011; Caron et 

al. 2016), project portfolio (Martinsuo et al. 

2014; Petit, 2012), project operational goals 

(Tatikonda and Montoya-Weiss, 2001), project 

design (Ramasesh and Browning, 2014), 

project delays and overlaps, (Mitchell and 

Nault 2007; Dehghan, and Ruwnapura, 2014). 

Characteristics such as information technology 

(Bardhan et al. 2007), project knowledge 

(Ahern et al. 2014; Laine et al. 2016; Dikmen et 

al. 2012), profit (Gopal et al. 2003), rate of 

return (Nobelius, 2004), project cost, (Elkjaer, 

2000; Farshchian et al. 2018), over-head cost 

(Goh and Hall, 2013) project budget (Günhan 

and Arditi, 2007), disruptions (Schatteman, 

2008; Aaltonen, 2011), rescheduling cost 

(Bordley et al. 2019; Xiang et al. 2012), 

accounting information (Van Der Velde et al. 

2002), performance and decision environment 

(e.g., criteria weights, total budget) 

overlapping strategies, workforce control 

policies, and schedule adjustments (Pena-

Mora and Park, 2001), development schedules 

(Nightingale, 2000).  

Furthermore, organizational process factors 
such as product development capabilities, 
operational/market performance in product 
development projects (Tatikonda and 
Montoya-Weiss 2001; Turner and Simister 
2001), project duration overrun, loss of key 
project personnel, absence of recognition and 
allowance (Chapman, 1998), lack of client 
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satisfaction, lack of precision in finishing 
projects (Brodetskai et al. 2013), lack 
integration between the organization and its 
projects (Vuorinen et al. 2018 ) quality 
deficiencies (Arashpour et al. 2016), cost 
estimating procedures (Diekmann and 
Featherman, 1998), project situations (Laufer 
and Cohenca, 1990; Chapman et al. 1985), 
project schedule and man-hour variance 
(Laufer, 1991) and role of project manager and 
their performance (Turner and Müller, 2003). 
Uncertainties may also arise from the type of 
contracting and subcontracting agreements 
(Cardenas et al. 2017 and Choudhry et al. 
2012), control modes, and control mechanisms 
fairness, and culture integration mechanisms.  

Further, Dawson and Dawson (1995) and Pillai 

and Tiwari (1995), suggested that network 

structure in the project activity can cause 

uncertainty; also, the complexity of the 

methods involved and the lack of easy to use 

tools (Dawson and Dawson, 1998), project 

resources (Padilla and Carr 1991), project 

initiation, postponements to avoid 

unfavorable restoration conditions, (Hwang et 

al. 2016), probability estimation (Moret and 

Einstein, 2012) lack of information, ambiguity, 

characteristics of project parties, tradeoffs 

between trust and control mechanisms, 

(Atkinson et al. 2006), lack of project 

contingency (Dey et al. 1996) effectiveness and 

efficiency, create uncertainties in the project.  

3.6 Managerial specificities  

Managerial specificities among the uncertainty 

effects on projects are reported in 

management practices such as management 

control systems (Davila, 2000), manager skills 

(Baqerin et al. 2016), managerial flexibility 

(Koppenjan et al. 2011), managerial decisions 

(Sauser et al. 2009; Santiago et al. 2005). 

Furthermore, technological, organizational, 

and social contexts (Böhle, et al. 2016), socio-

technical environments, sense of balancing 

competing demands, and provided evidence of 

learning, acting mindfully, avoiding over-rigid 

processes, and upholding constructive 

tensions, conceptual slack and close 

interdisciplinary working (Saunders et al. 

2016), variable compensation, organizational 

structure (Davila, 2003), co-ordination 

between clients and consultants (Scott and 

Harris, 2004), political behavior (Svejvig and 

Andersen, 2015), incentive provision and 

decisions (Liu et al. 2018) exogenous 

technological change, failure to search 

strategy (Chandrasekaran et al. 2016), 

influence uncertainty in projects.   
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Figure 2 Summary of the key classification of sources of uncertainty in projects.

Figure 2 allows us to develop a classification for the 

various sources of uncertainty in projects. This is 

composed of six categories since uncertainty can 

originate from an individual, group, managerial, 

organizational, relationship, and project 

specificities. We reported certain factors in 

multiple categories since different scholars relate 

the same factor to different sources.  

4. DISCUSSION AND NEW PERSPECTIVES 

The findings of this research contribute to the field 

of project management and for project managers 

in two ways: firstly, our findings help scholars in 

advancing and better understanding the sources of 

uncertainty by classifying them into six separate 

categories, dealing with these issues individually 

can provide better opportunities for future 

research; secondly, the antecedents and 

determinants presented here can support project 

managers, practitioners and researchers in 

developing solutions applicable to specific 

projects.  

The classified uncertainties will be able to foresee 

and define occurrences to assist stakeholders and 

project managers in developing contingency plans 

typically the degree of uncertainty for a specific 

project (e.g. oil and gas context, hydroelectric 

power, nuclear, geothermal, etc.). This study 

demonstrates that the degree of uncertainty 

associated with the classification has a direct effect 

on the project's success when stakeholders, firms, 

and project staff are involved. The work 

contributes insights into how to better manage 

industrial projects within the context of 

uncertainty, as industrial projects are part of 
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execution by many big firms such as Total, Alstom, 

etc. Thus, the findings from this study will help 

industrial project managers (who are involved in 

design, construction, planning, execution, etc.) to 

be aware of and respond to uncertainty factors 

classified in this study. The study implications are 

the developed framework, which can be used as a 

guideline to better plan the responses to 

uncertainties in industrial projects.  

In addition to incorporating the aforementioned 

taxonomy for sources of uncertainty, our literature 

review helps us to recognize some additional 

primary findings important to discipline study and 

help shape future research: 

Dealing with uncertainty is an inherent part of 

project management: an adequate strategy is 

required to improve project performance, 

particularly in large projects. Nevertheless, most 

literature focuses on heavy engineering and 

construction industries; however, from the 

reviews, we found that the discipline of uncertainty 

resides mainly in massive or mega projects (Daniel 

and Daniel, 2018); in particular, we found various 

studies on oil and gas, public and government 

building projects, nuclear projects, defense, and 

rail projects. Therefore, the impact of uncertainty 

as a function of the project's size is missing 

evidence. Future research should therefore study 

how uncertainty varies by organization size and 

project size (e.g. small projects, medium projects, 

and mega projects). 

 
There is a steady growth of uncertainty literature 

in several disciplines: the literature on uncertainty 

has been growing over the last two decades (see 

figure 3). For instance, increased awareness of 

uncertainty and risk management appeared in 

literature particularly given the backdrop of 

sensational financial collapses of major corporate 

and banking institutions (Harvett, 2013).  Statistics 

obtained from the Scopus database indicate that 

the number of articles published around 

uncertainty in project literature has doubled since 

2010 (see figure 3). This also confirms that the 

topic of uncertainty started to emerge as a new 

sub-topic of project management.

 

 

 

 

 

Fig 3: The growth of documents on the topic of uncertainty in projects 
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Further analysis of the obtained dataset shows how 

most of the literature focuses on engineering, 

business, and management disciplines (see figure 

4); this high concentration in specific domains may 

have introduced a bias on the efforts done by 

scholars to understand the sources of uncertainty. 

Nevertheless, the growing interest of researchers 

from other disciplines like computer science 

suggests that managing technological and software 

projects is also increasingly threatened by 

uncertainty. Therefore, our research calls for more 

cross-disciplinary studies.  

 

 

Figure 4: The multidisciplinary literature about uncertainty in projects 

Finally, from our datasets, it emerges that the 

biggest contributors to the uncertainty literature 

are authors from the US and the UK (see figure 5). 

Therefore, we cannot exclude a bias in the findings 

of research activities due to this geographic 

concentration. Consequently, we call for more 

international studies.

 
Fig 5: The Major continents contributing to uncertainty literature

Business, 
Management and 
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There is a need for better differentiating between 

the concepts of risk, uncertainty, and complexity: 

uncertainty is often closely associated, and even 

sometimes interchangeably used, with risk and 

complexity (Sommer et al. 2009; Turner and 

Cochrane, 1993; Williams, 2005; Bos-de Vos et al. 

2019). Daniel and Daniel (2018) state that “degrees 

of uncertainty and complexity is embedded [in 

projects], uncertainty being a characteristic of the 

management subsystem, and complexity being a 

characteristic of the project management system”. 

Moreover, confusing risk and uncertainty, implies 

that both are treated alike (Perminova et al. 2008). 

The confusion is potentially harmful since it tends to 

focus attention on planning and operational control, 

at the expense of strategic issues (Atkinson et al. 

2006).  

We argue that more clarity should be adopted by 

researchers in using the different terms; in 

particular, risk should be adopted to describe an 

event or condition that has a quantifiable 

probability of occurring, and that, if it occurs, has a 

positive or negative effect on a project objective 

(Ward and Chapman, 2003); complexity for 

situations in which systems are complex, i.e. the 

interactions between different components are 

hard to model and evolve (San-Cristobal, 2017); 

finally, uncertainty should be reserved to those 

situations in which credible probabilities to possible 

outcomes cannot be assigned as certain events 

cannot be predicted (Alvarez et al. 2018, based on 

Knight, 1921). Our call for clarity in the terminology 

is supported by several scholars who report 

confusion in the use of different terms (Padalkar and 

Gopinath, 2016). 

Chaos theory may help to deal with uncertainty:  
De Meyer et al. (2002) asserted that “project 
managers can’t predict the future, but accurately 
gauging the degree of uncertainty inherent in their 
projects can help them quickly adapt to it”, such a 
recommendation is derived from drawing a parallel 
between uncertainty and chaos theory (Geraldi, 
2008). Since its introduction during the 20th century, 
chaos theory has concentrated on studying systems 
that are highly sensitive to initial conditions: very 
little changes in the initial conditions produce 
considerably different results as illustrated by the 
famous butterfly effect, according to which “the flap 
of a butterfly's wings in Brazil may set off a tornado 

in Texas” (Lorenz, 1972). We endorse the line of 
thought that promotes the analogy with chaos 
theory to offer new insights in developing strategies 
to cope with uncertainty (Werndl, 2009; Thietart et 
al. 1985; Nychka et al. 1992) and we call for further 
research in this specific field. 

5. LIMITATIONS AND FUTURE RESEARCH 

This article contains few restrictions for further 

research. To begin, we limited our search to a subset 

of peer-reviewed journals, which may have 

excluded several articles. For instance, future 

research can examine the outcomes of this work 

focusing on project management-related journals 

such as Project Management Journal, International 

Journal of Management Projects in Business, IEEE 

transaction on Engineering and Management, etc. 

Second, while we justify our use of Scopus as a 

database, future research may benefit from 

studying data from other databases such as Google 

Scholar, Web of Science, and EBSCO. Due to the 

remarkable increase in the number of publications 

and journals, the study may examine the literature 

using bibliometric or scientometric approaches. 

Third, our study excludes conference papers and 

book chapters, which may have harmed 

generalizability. 

6. CONCLUSION  

In this paper, we presented a comprehensive review 

of the sources of uncertainties in projects and 

introduced a taxonomy based on individual, 

relational, group, organizational, project, and 

managerial specificities. When encountering 

uncertainties, the project manager faces many 

dilemmas (Zwikael, and Sadeh, 2007), identifying 

the appropriate source or sources of uncertainty 

among the six introduced in this article, may help 

the project manager to better cope with the 

unknown that may occur during various phases of 

projects. Our study confirms the increasingly central 

role that scholars studying project management 

attribute to uncertainty in projects: the number of 

article published in peer-reviewed journals kept 

growing steadily over the last years; also, academics 

point to the necessity for companies involved in 

projects to elaborate strategies to deal with 
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uncertainty when it happens; another finding is that 

the literature studied shows that the terminology 

about uncertainty, risk and complexity lacks clarity 

and we invite scholars to adopt common definitions: 

we argue that risk should be used to describe an 

event or condition that may impact the outcome of 

the project and that has a quantifiable probability of 

occurring; complexity for situations in which the 

interactions between different components of a 

system are hard to model and evolve over time; 

finally, uncertainty should be reserved to those 

situations in which credible probabilities to possible 

outcomes cannot be assigned as certain events 

cannot be predicted.  

 
Through this paper, we also open new avenues for 

future research; indeed, we have identified several 

gaps in existing literature, the most important of 

which are: the absence of studies investigating the 

impact of uncertainty as a function of firm and 

project size: most literature deals with large or mega 

projects only, leaving mid to small size projects 

uninvestigated; also, a large majority of articles 

treats of with oil and gas, construction, nuclear, 

defence and rail projects, hence the need to extend 

the area of investigation to other industrial sectors; 

there is an intense geographical concentration of 

authors writing on project uncertainty from Anglo-

Saxon countries: we encourage scholars from other 

parts of the world to conduct local investigations of 

uncertainty in projects; finally, we highlight some 

interesting opportunities that may emerge from 

adopting tools and methods of chaos theory to cope 

with uncertainty in projects: we consider that 

further research in this field may prove very 

beneficial to support practitioners facing the 

challenges of uncertainty in projects. 

7. REFERENCES  

Aaltonen, K. (2011). Project stakeholder analysis as an 
environmental interpretation process. International 
Journal of Project Management, 29(2), 165-183. 
https://doi.org/10.1016/j.ijproman.2010.02.001   

Acebes, F., Pajares, J., Galán, J. M., & López-Paredes, 
A. (2014). A new approach for project control under 
uncertainty. going back to the basics. International 
Journal of Project Management, 32(3), 423-434. 
https://doi.org/10.1016/j.ijproman.2013.08.003  

Acebes, F., Pereda, M., Poza, D., Pajares, J., & Galán, 
J. M. (2015). Stochastic earned value analysis using 
monte Carlo simulation and statistical learning 
techniques. International Journal of Project 
Management, 33(7), 1597-1609. 
https://doi.org/10.1016/j.ijproman.2015.06.012  

Aguinis, H., Ramani, R., & Alabduljader, N. (2018). 
What You See is What You Get? Enhancing 
Methodological Transparency in Management Research. 
Academy of Management Annals 12, 1-28. 
https://doi.org/10.5465/annals.2016.0011  

Ahern, T., Leavy, B., & Byrne, P. J. (2014). Complex 
project management as complex problem solving: A 
distributed knowledge management perspective. 
International Journal of Project Management, 32(8), 
1371-1381. 
https://doi.org/10.1016/j.ijproman.2013.06.007  

Alvarez, S.A., Afuah, A., Gibson, C. (2018) Should 
Management Theories Take Uncertainty Seriously? 
Academy of Management Review, 43(2), pp. 169-172. 
https://doi.org/10.5465/amr.2018.0050  

Arashpour, M., Wakefield, R., Lee, E. W. M., Chan, R., 
& Hosseini, M. R. (2016). Analysis of interacting 
uncertainties in on-site and off-site activities: 
Implications for hybrid construction. International 
Journal of Project Management, 34(7), 1393-1402. 
https://doi.org/10.1016/j.ijproman.2016.02.004  

Atkinson, R., Crawford, L., & Ward, S. (2006). 
Fundamental uncertainties in projects and the scope of 
project management. International Journal of Project 
Management, 24(8), pp. 687-698. 687-698. 
https://doi.org/10.1016/j.ijproman.2006.09.011  

Badenfelt, U. (2011). Fixing the contract after the 
contract is fixed: A study of incomplete contracts in IT and 
construction projects. International Journal of Project 
Management, 29(5), 568-576. 
https://doi.org/10.1016/j.ijproman.2010.04.003  

Baloi, D., & Price, A. D. F. (2003). Modelling global risk 
factors affecting construction cost performance. 
International Journal of Project Management, 21(4), pp. 
261-269. https://doi.org/10.1016/S0263-
7863(02)00017-0  

Baqerin, M. H., Shafahi, Y., & Kashani, H. (2016). 
Application of weibull analysis to evaluate and forecast 
schedule performance in repetitive projects. Journal of 
Construction Engineering and Management, 142(2). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001040  

Bardhan, I. R., Krishnan, V. V., & Lin, S. (2007). Project 
performance and the enabling role of information 
technology: An exploratory study on the role of 
alignment. Manufacturing and Service Operations 

https://doi.org/10.1016/j.ijproman.2010.02.001
https://doi.org/10.1016/j.ijproman.2013.08.003
https://doi.org/10.1016/j.ijproman.2015.06.012
https://doi.org/10.5465/annals.2016.0011
https://doi.org/10.1016/j.ijproman.2013.06.007
https://doi.org/10.5465/amr.2018.0050
https://doi.org/10.1016/j.ijproman.2016.02.004
https://doi.org/10.1016/j.ijproman.2006.09.011
https://doi.org/10.1016/j.ijproman.2010.04.003
https://doi.org/10.1016/S0263-7863(02)00017-0
https://doi.org/10.1016/S0263-7863(02)00017-0
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001040


 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    71 

Management, 9(4), 579-595. doi: 
https://doi.org/10.1287/msom.1070.0163   

Blacud, N. A., Bogus, S. M., Diekmann, J. E., & 
Molenaar, K. R. (2009). Sensitivity of construction 
activities under design uncertainty. Journal of 
Construction Engineering and Management, 135(3), 199-
206. https://doi.org/10.1061/(ASCE)0733-
9364(2009)135:3(199)  

Barraza, G. A. (2011). Probabilistic estimation and 
allocation of project time contingency. Journal of 
Construction Engineering and Management, 137(4), 259-
265. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000280  

Bohle, F., Heidling, E., & Schoper, Y. (2016). A new 
orientation to deal with uncertainty in projects. 
International Journal of Project Management, 34(7), pp. 
1384–1392. 
https://doi.org/10.1016/j.ijproman.2015.11.002  

Bordley, R.F., Keisler, J.M., Logan T.M. (2019) 
Managing projects with uncertain deadlines. European    
Journal of Operational Research, 274, pp. 291–302. 
https://doi.org/10.1016/j.ejor.2018.09.036  

Bos-de Vos, M., Volker, L. Wamelink H. (2019). 
Enhancing value capture by managing risks of value 
slippage in and across projects. International Journal of 
Project Management, 37, pp. 767-783. 
https://doi.org/10.1016/j.ijproman.2018.12.007  

Brodetskaia, I., Sacks, R., & Shapira, A. (2013). 
Stabilizing production flow of interior and finishing works 
with reentrant flow in building construction. Journal of 
Construction Engineering and Management, 139(6), 665-
674. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000595  

Bushuyev, S. D., & Sochnev, S. V. (1999). Entropy 
measurement as a project control tool. International 
Journal of Project Management, 17(6), pp. 343-350. 
https://doi.org/10.1016/S0263-7863(98)00049-0  

Cardenas, I. C., Voordijk, H., & Dewulf, G. (2017). 
Beyond theory: Towards a probabilistic causation model 
to support project governance in infrastructure projects. 
International Journal of Project Management, 35(3), 432-
450. https://doi.org/10.1016/j.ijproman.2017.01.002  

Caron, F., Ruggeri, F., & Pierini, B. (2016). A bayesian 
approach to improving estimate to complete. 
International Journal of Project Management, 34(8), 
1687-1702. 
https://doi.org/10.1016/j.ijproman.2016.09.007  

Chadegani, A, A., Salehi, H., Md Yunus, M. M., Farhadi, 
H., Fooladi, M., Farhadi, M., & Ale Ebrahim, N. (2013). A 
comparison between two main academic literature 
collections: Web of Science and Scopus databases. Asian 

Social Science, 9(5), pp. 18–26. 
https://doi.org/10.5539/ass.v9n5p18  

Chandrasekaran, A., Linderman, K., Sting, F. J., & 
Benner, M. J. (2016). Managing R&D project shifts in high-
tech organizations: A multi-method study. Production 
and Operations Management, 25(3), pp. 390-416. 
https://doi.org/10.1111/poms.12410  

Chapman, B C., D Phillips, E., F Cooper, D., & Lightfoot, 
L. (1985). Selecting an approach to project time and cost 
planning. International Journal of Project Management, 
3(1), pp. 19-26. https://doi.org/10.1016/0263-
7863(85)90038-9  

Chapman, C. (2006). Key points of contention in 
framing assumptions for risk and uncertainty 
management. International Journal of Project 
Management, 24(4), 303-313. 
https://doi.org/10.1016/j.ijproman.2006.01.006  

Chapman, C., & Ward, S. (2000). Estimation and 
evaluation of uncertainty: A minimalist first pass 
approach. International Journal of Project Management, 
18(6), pp. 369-383. https://doi.org/10.1016/S0263-
7863(00)00016-8  

Chapman, C., Ward, S., & Harwood, I. (2006). 
Minimizing the effects of dysfunctional corporate culture 
in estimation and evaluation processes: A constructively 
simple approach. International Journal of Project 
Management, 24(2), pp. 106-115. 
https://doi.org/10.1016/j.ijproman.2005.08.004  

Chapman, R. J. (1998). The role of system dynamics in 
understanding the impact of changes to key project 
personnel on design production within construction 
projects. International Journal of Project Management, 
16(4), pp. 235-247. https://doi.org/10.1016/S0263-
7863(97)00043-4  

Choi, H. -., Cho, H. -., & Seo, J. W. (2004). Risk 
assessment methodology for underground construction 
projects. Journal of Construction Engineering and 
Management, 130(2), pp. 258-272. 
https://doi.org/10.1061/(ASCE)0733-
9364(2004)130:2(258)  

Choudhry, R. M., Hinze, J. W., Arshad, M., & Gabriel, 
H. F. (2012). Subcontracting practices in the construction 
industry of Pakistan. Journal of Construction Engineering 
and Management, 138(12), 1353-1359. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000562  

Christen, M. (2005). Research note - cost uncertainty 
is bliss: The effect of competition on the acquisition of 
cost information for pricing new products. Management 
Science, 51(4), pp. 668-676. 
https://doi.org/10.1287/mnsc.1040.0320  

https://doi.org/10.1287/msom.1070.0163
https://doi.org/10.1061/(ASCE)0733-9364(2009)135:3(199)
https://doi.org/10.1061/(ASCE)0733-9364(2009)135:3(199)
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000280
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000280
https://doi.org/10.1016/j.ijproman.2015.11.002
https://doi.org/10.1016/j.ejor.2018.09.036
https://doi.org/10.1016/j.ijproman.2018.12.007
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000595
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000595
https://doi.org/10.1016/S0263-7863(98)00049-0
https://doi.org/10.1016/j.ijproman.2017.01.002
https://doi.org/10.1016/j.ijproman.2016.09.007
https://doi.org/10.5539/ass.v9n5p18
https://doi.org/10.1111/poms.12410
https://doi.org/10.1016/0263-7863(85)90038-9
https://doi.org/10.1016/0263-7863(85)90038-9
https://doi.org/10.1016/j.ijproman.2006.01.006
https://doi.org/10.1016/S0263-7863(00)00016-8
https://doi.org/10.1016/S0263-7863(00)00016-8
https://doi.org/10.1016/j.ijproman.2005.08.004
https://doi.org/10.1016/S0263-7863(97)00043-4
https://doi.org/10.1016/S0263-7863(97)00043-4
https://doi.org/10.1061/(ASCE)0733-9364(2004)130:2(258)
https://doi.org/10.1061/(ASCE)0733-9364(2004)130:2(258)
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000562
https://doi.org/10.1287/mnsc.1040.0320


 A. Anand, A. Castello, L. Lecoeuvre 

72                                                                           ©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1 

Colorado, J. (1999). Managing Uncertainty in New 
Business Development, MS Thesis, Massachusetts 
Institute of Technology 

Cooper, H. (1998). Synthesizing research: A guide for 
literature reviews (3rd ed.). Thousand Oaks, CA: Sage. 

Cooper, A. C. (1989), Research findings in strategic 
management with implications for R&D management. 
R&D Management, 19, pp. 115-125. 
https://doi.org/10.1111/j.1467-9310.1989.tb00632.x  

Daniel, P.A., Daniel, C. (2018). Complexity, uncertainty 
and mental models: From a paradigm of regulation to a 
paradigm of emergence in project management. 
International Journal of Project Management, 36, pp. 
184-197. 
https://doi.org/10.1016/j.ijproman.2017.07.004  

Danilovic, M., & Sandkull, B. (2005). The use of 
dependence structure matrix and domain mapping 
matrix in managing uncertainty in multiple project 
situations. International Journal of Project Management, 
23(3), pp. 193-203. 
https://doi.org/10.1016/j.ijproman.2004.11.001  

David, R. J. and Han, S. (2004), A systematic 
assessment of the empirical support for transaction cost 
economics. Strat. Mgmt. Journal, 25, pp. 39-58. 

Davila, A. (2003). Short-term economic incentives in 
new product development. Research Policy, 32(8), 
pp.1397-1420. https://doi.org/10.1016/S0048-
7333(02)00138-5  

Davila, T. (2000). An empirical study on the drivers of 
management control systems' design in new product 
development. Accounting, Organizations and Society, 
25(4-5), pp. 383-409. https://doi.org/10.1016/S0361-
3682(99)00034-3  

Dawson, C. W., & Dawson, R. J. (1995). Generalised 
activity-on-the-node networks for managing uncertainty 
in projects. International Journal of Project Management, 
13(6), pp. 353-362. https://doi.org/10.1016/0263-
7863(95)00027-5  

Dawson, R. J., & Dawson, C. W. (1998). Practical 
proposals for managing uncertainty and risk in project 
planning. International Journal of Project Management, 
16(5), pp. 299-310. https://doi.org/10.1016/S0263-
7863(97)00059-8  

Dayan, M., Ozer, M., & Almazrouei, H. (2017). The role 
of functional and demographic diversity on new product 
creativity and the moderating impact of project 
uncertainty. Industrial Marketing Management, 61, 144-
154. https://doi.org/10.1016/j.indmarman.2016.04.016  

De Marco, A., Rafele, C., & Thaheem, M. J. (2016). 
Dynamic management of risk contingency in complex 
design-build projects. Journal of Construction 

Engineering and Management, 142(2). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001052  

De Meyer, A., Loch, C. H., & Pich, M. T. (2002). 
Managing project uncertainty: From variation to chaos. 
MIT Sloan Management Review, 43(2), pp. 60-67 

De Treville, S., Shapiro, R. D., & Hameri, A. -. (2004). 
From supply chain to demand chain: The role of lead time 
reduction in improving demand chain performance. 
Journal of Operations Management, 21(6), pp. 613-627. 
https://doi.org/10.1016/j.jom.2003.10.001  

Dean, B. V. (1986). The project-management 
approach in the "systematic management" of innovative 
start-up firms. Journal of Business Venturing. 
https://doi.org/10.1016/0883-9026(86)90011-X  

Dehghan, R., & Ruwnapura, J. Y. (2014). Model of 
trade-off between overlapping and rework of design 
activities. Journal of Construction Engineering and 
Management, 140(2). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000786  

Denyer, D. & Neely, A. (2004). Introduction to special 
issue: Innovation and productivity performance in the 
UK. International Journal of Management Reviews, 5, pp. 
131-135. 
https://doi.org/10.1016/j.ijproman.2011.02.002  

Dey, P. K., Tabucanon, M. T., & Ogunlana, S. O. (1996). 
Petroleum pipeline construction planning: A conceptual 
framework. International Journal of Project 
Management, 14(4), pp. 231-240. 
https://doi.org/10.1016/0263-7863(95)00092-5  

Diekmann, J. E., & Featherman, W. D. (1998). 
Assessing cost uncertainty: Lessons from environmental 
restoration projects. Journal of Construction Engineering 
and Management, 124(6), pp. 445-451. 
https://doi.org/10.1061/(ASCE)0733-
9364(1998)124:6(445)  

Dikmen, I., Birgonul, M. T., Tah, J. H. M., & Ozer, A. H. 
(2012). Web-based risk assessment tool using integrated 
duration-cost influence network model. Journal of 
Construction Engineering and Management, 138(9), 
1023-1034. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000547  

Elkjaer, M. (2000). Stochastic budget simulation. 
International Journal of Project Management, 18(2), pp. 
139-147. https://doi.org/10.1016/S0263-
7863(98)00078-7  

Eriksson, P. E., & Westerberg, M. (2011). Effects of 
cooperative procurement procedures on construction 
project performance: A conceptual framework. 
International Journal of Project Management, 29(2), 197-
208. https://doi.org/10.1016/j.ijproman.2010.01.003  

https://doi.org/10.1111/j.1467-9310.1989.tb00632.x
https://doi.org/10.1016/j.ijproman.2017.07.004
https://doi.org/10.1016/j.ijproman.2004.11.001
https://doi.org/10.1016/S0048-7333(02)00138-5
https://doi.org/10.1016/S0048-7333(02)00138-5
https://doi.org/10.1016/S0361-3682(99)00034-3
https://doi.org/10.1016/S0361-3682(99)00034-3
https://doi.org/10.1016/0263-7863(95)00027-5
https://doi.org/10.1016/0263-7863(95)00027-5
https://doi.org/10.1016/S0263-7863(97)00059-8
https://doi.org/10.1016/S0263-7863(97)00059-8
https://doi.org/10.1016/j.indmarman.2016.04.016
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001052
https://doi.org/10.1016/j.jom.2003.10.001
https://doi.org/10.1016/0883-9026(86)90011-X
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000786
https://doi.org/10.1016/j.ijproman.2011.02.002
https://doi.org/10.1016/0263-7863(95)00092-5
https://doi.org/10.1061/(ASCE)0733-9364(1998)124:6(445)
https://doi.org/10.1061/(ASCE)0733-9364(1998)124:6(445)
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000547
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000547
https://doi.org/10.1016/S0263-7863(98)00078-7
https://doi.org/10.1016/S0263-7863(98)00078-7
https://doi.org/10.1016/j.ijproman.2010.01.003


 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    73 

Farrell, L. M. (1995). Feasibility analysis of artistic and 
cultural production projects. International Journal of 
Project Management, 13(6), pp. 395-401. 
https://doi.org/10.1016/0263-7863(95)00040-2  

Farshchian, M. M., & Heravi, G. (2018). Probabilistic 
assessment of cost, time, and revenue in a portfolio of 
projects using stochastic agent-based simulation. Journal 
of Construction Engineering and Management, 144(5). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001476  

Ford, D. N. (2002). Achieving multiple project 
objectives through contingency management. Journal of 
Construction Engineering and Management, 128(1), pp. 
30-39. https://doi.org/10.1061/(ASCE)0733-
9364(2002)128:1(30)  

Funtowicz, S.O. and Ravetz, J.R. (1990). Uncertainty 
and Quality in Science for Policy. Kluwer Academic 
Publishers, Dordrecht 

Gales, L. and Mansour-Cole, D. (1995), “User 
involvement in innovation projects”, Journal of 
Engineering and Technology Management, Vol. 12 No. 
1/2, pp. 77-109. https://doi.org/10.1016/0923-
4748(95)00005-7  

Gällstedt, M. (2003). Working conditions in projects: 
Perceptions of stress and motivation among project team 
members and project managers. International Journal of 
Project Management, 21(6), pp.449-455. 
https://doi.org/10.1016/S0263-7863(02)00098-4  

Galvan, J. (2006). Writing literature reviews: a guide 
for students of the behavioral sciences (3rd ed.). 
Glendale, CA: Pyrczak Publishing 

Geraldi, J. G. (2008). The balance between order and 
chaos in multi-project firms: A conceptual model. 
International Journal of Project Management, 26, pp. 348 
– 356. https://doi.org/10.1016/j.ijproman.2007.08.013  

Ghapanchi, A. H., Tavana, M., Khakbaz, M. H., & Low, 
G. (2012). A methodology for selecting portfolios of 
projects with interactions and under uncertainty. 
International Journal of Project Management, 30(7), 791-
803. https://doi.org/10.1016/j.ijproman.2012.01.012  

Gil, N. (2007). On the value of project safeguards: 
Embedding real options in complex products and 
systems. Research Policy, 36(7), pp. 980-999. 
https://doi.org/10.1016/j.respol.2007.03.004  

Goh, J., & Hall, N. G. (2013). Total cost control in 
project management via satisficing. Management 
Science, 59(6), 1354-1372. 
https://doi.org/10.1287/mnsc.1120.1653  

Gopal, A., Sivaramakrishnan, K., Krishnan, M. S., & 
Mukhopadhyay, T. (2003). Contracts in offshore software 
development: An empirical analysis. Management 

Science, 49(12), 1671-1683. 
https://doi.org/10.1287/mnsc.49.12.1671.25120  

Günhan, S., & Arditi, D. (2007). Budgeting owner's 
construction contingency. Journal of Construction 
Engineering and Management, 133(7), pp. 492-497. 
https://doi.org/10.1061/(ASCE)0733-
9364(2007)133:7(492)  

Han, S. H., Diekmann, J. E., & Ock, J. H. (2005). 
Contractor's risk attitudes in the selection of 
international construction projects. Journal of 
Construction Engineering and Management, 131(3), pp. 
283-292. https://doi.org/10.1061/(ASCE)0733-
9364(2005)131:3(283)  

Harvett, C. 15 Jun 2013; A Study of Uncertainty and 
Risk Management Practice Related to Perceived Project 
Complexity – Doctoral thesis. 

Harzing, A.W. and Alakangas, S. (2017), "Microsoft 
Academic: Is the Phoenix getting wings?", Scientometrics, 
Vol. 110 No. 1, pp. 371-383. 
https://doi.org/10.1007/s11192-016-2185-x  

Hashemi, H., Mousavi, S. M., & Mojtahedi, S. M. H. 
(2011). Bootstrap technique for risk analysis with interval 
numbers in bridge construction projects. Journal of 
Construction Engineering and Management, 137(8), 600-
608. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000344  

Hawk, A., Pacheco-De-Almeida, G., & Yeung, B. 
(2013). Fast-mover advantages: Speed capabilities and 
entry into the emerging submarket of atlantic basin LNG. 
Strategic Management Journal, 34(13), 1531-1550. 
https://doi.org/10.1002/smj.2085  

Hegazy, T., & Ayed, A. (1998). Neural network model 
for parametric cost estimation of highway projects. 
Journal of Construction Engineering and Management, 
124(3), 210-218. https://doi.org/10.1061/(ASCE)0733-
9364(1998)124:3(210)  

Howell, D., Windahl, C., & Seidel, R. (2010). A project 
contingency framework based on uncertainty and its 
consequences. International Journal of Project 
Management, 28(3), pp. 256-264. 
https://doi.org/10.1016/j.ijproman.2009.06.002  

Huchzermeier, A., & Loch, C. H. (2001). Project 
management under risk: Using the real options approach 
to evaluate flexibility in R&D. Management Science, 
47(1), pp. 85-101. 
https://doi.org/10.1287/mnsc.47.1.85.10661  

Hwang, S., Park, M., Lee, H. -., & Lee, S. (2016). Hybrid 
simulation framework for immediate facility restoration 
planning after a catastrophic disaster. Journal of 
Construction Engineering and Management, 142(8). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001146  

https://doi.org/10.1016/0263-7863(95)00040-2
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001476
https://doi.org/10.1061/(ASCE)0733-9364(2002)128:1(30)
https://doi.org/10.1061/(ASCE)0733-9364(2002)128:1(30)
https://doi.org/10.1016/0923-4748(95)00005-7
https://doi.org/10.1016/0923-4748(95)00005-7
https://doi.org/10.1016/S0263-7863(02)00098-4
https://doi.org/10.1016/j.ijproman.2007.08.013
https://doi.org/10.1016/j.ijproman.2012.01.012
https://doi.org/10.1016/j.respol.2007.03.004
https://doi.org/10.1287/mnsc.1120.1653
https://doi.org/10.1287/mnsc.49.12.1671.25120
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:7(492)
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:7(492)
https://doi.org/10.1061/(ASCE)0733-9364(2005)131:3(283)
https://doi.org/10.1061/(ASCE)0733-9364(2005)131:3(283)
https://doi.org/10.1007/s11192-016-2185-x
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000344
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000344
https://doi.org/10.1002/smj.2085
https://doi.org/10.1061/(ASCE)0733-9364(1998)124:3(210)
https://doi.org/10.1061/(ASCE)0733-9364(1998)124:3(210)
https://doi.org/10.1016/j.ijproman.2009.06.002
https://doi.org/10.1287/mnsc.47.1.85.10661
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001146


 A. Anand, A. Castello, L. Lecoeuvre 

74                                                                           ©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1 

Javernick-Will, A. N., & Scott, W. R. (2010). Who needs 
to know what? institutional knowledge and global 
projects. Journal of Construction Engineering and 
Management, 136(5), 546-557. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000035  

Jensen, C., Johansson, S., & Löfström, M. (2006). 
Project relationships - A model for analyzing interactional 
uncertainty. International Journal of Project 
Management, 24(1), pp. 4-12. 
https://doi.org/10.1016/j.ijproman.2005.06.004  

Johansen, A., Landmark, A.D., Olshausen, F., van der 
Kooij, R., Skappel, S (2016). Time elasticity-who and what 
determines the correct project duration. Procedia 
Computer Science 100, pp. 586–593. 
https://doi.org/10.1016/j.procs.2016.09.199  

Jun, L., Qiuzhen, W., & Qingguo, M. (2011). The 
effects of project uncertainty and risk management on IS 
development project performance: A vendor 
perspective. International Journal of Project 
Management, 29(7), pp. 923-933. 
https://doi.org/10.1016/j.ijproman.2010.11.002  

Kalkman, J. P., & de Waard, E. J. (2017). Inter-
organizational disaster management projects: Finding 
the middle way between trust and control. International 
Journal of Project Management, 35(5), 889-899. 
https://doi.org/10.1016/j.ijproman.2016.09.013  

Karlsen, T J. (2011). Supportive culture for efficient 
project uncertainty management. International Journal 
of Managing Projects in Business, 4(2), 240-256. 
https://doi.org/10.1108/17538371111120225  

Knight, F. (1921). Risk, uncertainty and profit. New 
York: Augustus Kelley. 

Koppenjan, J., Veeneman, W., van der Voort, H., ten 
Heuvelhof, E., & Leijten, M. (2011). Competing 
management approaches in large engineering projects: 
The dutch RandstadRail project. International Journal of 
Project Management, 29(6), 740-750. 
https://doi.org/10.1016/j.ijproman.2010.07.003  

Korhonen, T., Laine, T., & Martinsuo, M. (2014). 
Management control of project portfolio uncertainty: A 
managerial role perspective. Project Management 
Journal, 45(1), 21-37. 
https://doi.org/10.1002/pmj.21390  

Kutsch, E., & Hall, M. (2005). Intervening conditions 
on the management of project risk: Dealing with 
uncertainty in information technology projects. 
International Journal of Project Management, 23(8), pp. 
591-599. 
https://doi.org/10.1016/j.ijproman.2005.06.009  

Kvalnes, Ø. (2016). Living with the unknown 
unknown: uncertainty in projects. Project Management 

Journal, 47(3), 101-108. 
http://hdl.handle.net/11250/2400218  

Kwon, H. D., Lippman, S. A., McCardle, K. F., & Tang, 
C. S. (2010). Project management contracts with delayed 
payments. Manufacturing and Service Operations 
Management, 12(4), 692-707. 
https://doi.org/10.1287/msom.1100.0301  

Laine, T., Korhonen, T., & Martinsuo, M. (2016). 
Managing program impacts in new product 
development: An exploratory case study on overcoming 
uncertainties. International Journal of Project 
Management, 34(4), 717-733. 
https://doi.org/10.1016/j.ijproman.2016.02.011  

Laslo, Z., & Goldberg, A. I. (2008). Resource allocation 
under uncertainty in a multi-project matrix environment: 
Is organizational conflict inevitable? International Journal 
of Project Management, 26(8), pp. 773-788. 
https://doi.org/10.1016/j.ijproman.2007.10.003  

Laufer, A. (1991). Construction planning in uncertain 
environments. International Journal of Project 
Management, 9(1), pp. 53-60. 
https://doi.org/10.1016/0263-7863(91)90057-3  

Laufer, A., & Cohenca, D. (1990). Factors affecting 
construction-planning outcomes. Journal of Construction 
Engineering and Management, 116(1), pp. 135-156. 
https://doi.org/10.1061/(ASCE)0733-
9364(1990)116:1(135)  

Lechler, TG, Edington, BH, & Gao, T. (2012). 
Challenging Classic Project Management: Turning Project 
Uncertainties Into Business Opportunities. Project 
Management Journal, 59-69. 
https://doi.org/10.1002/pmj.21304  

Lee, H. -., Shin, J. -., Park, M., & Ryu, H. -. (2009). 
Probabilistic duration estimation model for high-rise 
structural work. Journal of Construction Engineering and 
Management, 135(12), pp. 1289-1298. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000105  

Lehner, J. M. (2009). The staging model: The 
contribution of classical theatre directors to project 
management in development contexts. International 
Journal of Project Management, 27(3), pp. 195-205. 
https://doi.org/10.1016/j.ijproman.2008.02.010  

Leung, M. -., Chan, Y. -., & Olomolaiye, P. (2008). 
Impact of stress on the performance of construction 
project managers. Journal of Construction Engineering 
and Management, 134(8), pp. 644-652. 
https://doi.org/10.1061/(ASCE)0733-
9364(2008)134:8(644)  

Li, H., Arditi, D., & Wang, Z. (2013). Factors that affect 
transaction costs in construction projects. Journal of 
Construction Engineering and Management, 139(1), pp. 

https://doi.org/10.1061/(ASCE)CO.1943-7862.0000035
https://doi.org/10.1016/j.ijproman.2005.06.004
https://doi.org/10.1016/j.procs.2016.09.199
https://doi.org/10.1016/j.ijproman.2010.11.002
https://doi.org/10.1016/j.ijproman.2016.09.013
https://doi.org/10.1108/17538371111120225
https://doi.org/10.1016/j.ijproman.2010.07.003
https://doi.org/10.1002/pmj.21390
https://doi.org/10.1016/j.ijproman.2005.06.009
http://hdl.handle.net/11250/2400218
https://doi.org/10.1287/msom.1100.0301
https://doi.org/10.1016/j.ijproman.2016.02.011
https://doi.org/10.1016/j.ijproman.2007.10.003
https://doi.org/10.1016/0263-7863(91)90057-3
https://doi.org/10.1061/(ASCE)0733-9364(1990)116:1(135)
https://doi.org/10.1061/(ASCE)0733-9364(1990)116:1(135)
https://doi.org/10.1002/pmj.21304
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000105
https://doi.org/10.1016/j.ijproman.2008.02.010
https://doi.org/10.1061/(ASCE)0733-9364(2008)134:8(644)
https://doi.org/10.1061/(ASCE)0733-9364(2008)134:8(644)


 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    75 

60-68. https://doi.org/10.1061/(ASCE)CO.1943-
7862.0000573  

Light, R.J., & Pillemer, D.B. (1984). Summing up: The 
science of reviewing research. Cambridge, MA: Harvard 
University Press. 

Lin, C. & Chen, Y. (2004). Bid/no-bid decision-making 
- A fuzzy linguistic approach. International Journal of 
Project Management, 22(7), pp. 585-593. 
https://doi.org/10.1016/j.ijproman.2004.01.005  

Lindau, R.A. and Lumsden, K.R. (1995), “Action taken 
to prevent the propagation of disturbances in 
manufacturing systems”, International Journal of 
Production Economics, Vol. 41 Nos 1-3, pp. 241-8. 
https://doi.org/10.1108/14635770510609042  

Liu, J. Y. C., Chen, H. -., Chen, C. C., & Sheu, T. S. (2011). 
Relationships among interpersonal conflict, 
requirements uncertainty, and software project 
performance. International Journal of Project 
Management, 29(5), 547-556. 
https://doi.org/10.1016/j.ijproman.2010.04.007   

Liu, Z., Wang, H., & Li, H. (2018). Model of equipment 
sharing between contractors on construction projects. 
Journal of Construction Engineering and Management, 
144(6). https://doi.org/10.1061/(ASCE)CO.1943-
7862.0001485  

Long, L. D., & Ohsato, A. (2008). Fuzzy critical chain 
method for project scheduling under resource 
constraints and uncertainty. International Journal of 
Project Management, 26(6), pp. 688-698. 
https://doi.org/10.1016/j.ijproman.2007.09.012  

Lorenz, E.N. (1972) to the American Association for 
the Advancement of Science in Washington, D.C., 
Predictability: Does the Flap of a Butterfly's Wings in 
Brazil set off a Tornado in Texas? 
https://static.gymportalen.dk/sites/lru.dk/files/lru/132_
kap6_lorenz_artikel_the_butterfly_effect.pdf  

Martinsuo, M., Korhonen, T., & Laine, T. (2014). 
Identifying, framing and managing uncertainties in 
project portfolios. International Journal of Project 
Management, 32(5), pp. 732-746. 
https://doi.org/10.1016/j.ijproman.2014.01.014  

Mays N, Pope C, Popay J. (2005) Systematically 
reviewing qualitative and quantitative evidence to inform 
management and policy making in the health field. 
Journal of Health Services and Research Policy;10 (Suppl 
1) pp. 6–2. https://doi.org/10.1258/13558190543085760  

Milliken, F.J (1987). Three types of perceived 
uncertainty about the environment: State, effect, and 
response uncertainty, Academy of Management Review, 
12, pp. 133–143. https://doi.org/10.2307/257999  

Mitchell, V. L., & Nault, B. R. (2007). Cooperative 
planning, uncertainty, and managerial control in 
concurrent design. Management Science, 53(3), pp. 375-
389. https://doi.org/10.1287/mnsc.1060.0641  

Mitropoulos, P., & Howell, G. (2001). Model for 
understanding, preventing, and resolving project 
disputes. Journal of Construction Engineering and 
Management, 127(3), pp. 223-231. 
https://doi.org/10.1061/(ASCE)0733-
9364(2001)127:3(223)  

Moret, Y., & Einstein, H. H. (2012). Experience in 
expert estimation of probabilities and correlations for rail 
line construction. Journal of Construction Engineering 
and Management, 138(9), pp. 1103-1106. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000505  

Moussa, M., Ruwanpura, J., & Jergeas, G. (2007). 
CTAN for risk assessments using multilevel stochastic 
networks. Journal of Construction Engineering and 
Management, 133(1), 96-101. 
https://doi.org/10.1061/(ASCE)0733-
9364(2007)133:1(96)  

Naveh, E. (2007). Formality and discretion in 
successful R&D projects. Journal of Operations 
Management, 25(1), pp. 110-125. 
https://doi.org/10.1016/j.jom.2006.02.004  

Nightingale, P. (2000). The product-process-
organisation relationship in complex development 
projects. Research Policy, 29(7-8), pp.  913-930. 
https://doi.org/10.1016/S0048-7333(00)00112-8  

Nobelius, D. (2004). Towards the sixth generation of 
R&D management. International Journal of Project 
Management, 22(5), pp. 369-375. 
https://doi.org/10.1016/j.ijproman.2003.10.002  

Nychka, D., Ellner, S., Gallant, A.R. and McCaffrey, D. 
(1992) Finding Chaos in Noisy Systems. Journal of the 
Royal Statistical Society. Series B (Methodological), 54, 
(2), pp. 399-426 

Olsson, N. O. E. (2006). Management of flexibility in 
projects. International Journal of Project Management, 
24(1), pp. 66-74. 
https://doi.org/10.1016/j.ijproman.2005.06.010  

Olsson, R. (2007). In search of opportunity 
management: Is the risk management process enough? 
International Journal of Project Management, 25(8), pp. 
745-752. 
https://doi.org/10.1016/j.ijproman.2007.03.005  

Oxman, A. D. (1994). Checklists for review articles. 
British Management journal, 309(September), pp. 648–
651. https://doi.org/10.1136/bmj.309.6955.648  

Padalkar, M., & Gopinath, S. (2016). Are complexity 
and uncertainty distinct concepts in project 

https://doi.org/10.1061/(ASCE)CO.1943-7862.0000573
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000573
https://doi.org/10.1016/j.ijproman.2004.01.005
https://doi.org/10.1108/14635770510609042
https://doi.org/10.1016/j.ijproman.2010.04.007
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001485
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001485
https://doi.org/10.1016/j.ijproman.2007.09.012
https://static.gymportalen.dk/sites/lru.dk/files/lru/132_kap6_lorenz_artikel_the_butterfly_effect.pdf
https://static.gymportalen.dk/sites/lru.dk/files/lru/132_kap6_lorenz_artikel_the_butterfly_effect.pdf
https://doi.org/10.1016/j.ijproman.2014.01.014
https://doi.org/10.1258/13558190543085760
https://doi.org/10.2307/257999
https://doi.org/10.1287/mnsc.1060.0641
https://doi.org/10.1061/(ASCE)0733-9364(2001)127:3(223)
https://doi.org/10.1061/(ASCE)0733-9364(2001)127:3(223)
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000505
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:1(96)
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:1(96)
https://doi.org/10.1016/j.jom.2006.02.004
https://doi.org/10.1016/S0048-7333(00)00112-8
https://doi.org/10.1016/j.ijproman.2003.10.002
https://doi.org/10.1016/j.ijproman.2005.06.010
https://doi.org/10.1016/j.ijproman.2007.03.005
https://doi.org/10.1136/bmj.309.6955.648


 A. Anand, A. Castello, L. Lecoeuvre 

76                                                                           ©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1 

management? A taxonomical examination from 
literature. International Journal of Project Management, 
34(4), pp. 688-700. 
https://doi.org/10.1016/j.ijproman.2016.02.009  

Padilla, E. M., & Carr, R. I. (1991). Resource strategies 
for dynamic project management. Journal of 
Construction Engineering and Management, 117(2), pp. 
279-293. https://doi.org/10.1061/(ASCE)0733-
9364(1991)117:2(279)  

Pare, G., Tate, M., Johnstone, D., Kitsiou, S., (2016). 
Contextualizing the twin concepts of systematicity and 
transparency in information system literature reviews. 
European Journal of Information Systems, 25 (6), pp. 493-
508. https://doi.org/10.1057/s41303-016-0020-3  

Pena-Mora, F., & Park, M. (2001). Dynamic planning 
for fast-tracking building construction projects. Journal of 
Construction Engineering and Management, 127(6),pp.  
445-456. https://doi.org/10.1061/(ASCE)0733-
9364(2001)127:6(445)  

Perminova, O., Gustafsson, M., & Wikström, K. (2008). 
Defining uncertainty in projects - a new perspective. 
International Journal of Project Management, 26(1), pp. 
73-79. https://doi.org/10.1016/j.ijproman.2007.08.005  

Pesämaa, O., Eriksson, P. E., & Hair, J. F. (2009). 
Validating a model of cooperative procurement in the 
construction industry. International Journal of Project 
Management, 27(6), 552-559. 
https://doi.org/10.1016/j.ijproman.2008.10.007  

Petit, Y. (2012). Project portfolios in dynamic 
environments: Organizing for uncertainty. International 
Journal of Project Management, 30(5), 539-553. 
https://doi.org/10.1016/j.ijproman.2011.11.007  

Phua, F. T. T. (2007). Does senior executives' 
perception of environmental uncertainty affect the 
strategic functions of construction firms? International 
Journal of Project Management, 25(8), pp. 753-761. 
https://doi.org/10.1016/j.ijproman.2007.03.003  

Pillai, A. S., & Tiwari, A. K. (1995). Enhanced pert for 
programme analysis, control and evaluation: Pace. 
International Journal of Project Management, 13(1), 39-
43. https://doi.org/10.1016/0263-7863(95)95702-F  

Pittaway, L., Robertson, M., Munir, K., Denyer, D., & 
Neely, A. (2004). Networking and innovation: A 
systematic  review  of  the  evidence.  International 
Journal of Management Reviews, 5-6, pp. 137-168. 
https://doi.org/10.1111/j.1460-8545.2004.00101.x  

Ramasesh, R. V., & Browning, T. R. (2014). A 
conceptual framework for tackling knowable unknown 
unknowns in project management. Journal of Operations 
Management, 32(4), pp. 183-204. 
https://doi.org/10.1016/j.jom.2014.03.003  

Sakka, O., Barki, H., & Côté, L. (2016). Relationship 
between the interactive use of control systems and the 
project performance: The moderating effect of 
uncertainty and equivocality. International Journal of 
Project Management, 34(3), pp. 508-522. 
https://doi.org/10.1016/j.ijproman.2016.01.001  

Saleh, A; Watson, R. (2017). Business excellence in a 
volatile, uncertain, complex and ambiguous environment 
(BEVUCA). The TQM Journal, 29(5), pp. 705–724. 
https://doi.org/10.1108/TQM-12-2016-0109  

San-Cristobal, J.R. (2017) Complexity in Project 
Management. Procedia Computer Science, 121, 762–766. 
https://doi.org/10.1016/j.procs.2017.11.098  

Santiago, L. P., & Vakili, P. (2005). On the value of 
flexibility in R&D projects. Management Science, 51(8), 
pp. 1206-1218. https://doi.org/10.1287/mnsc.1050.0387  

Saunders JW, Vale P.D and Carvalho M.D (2017) “Risk 
and uncertainty in projects management: literature 
review and conceptual framework” GEPROS. Gestão da 
Produção, Operações e Sistemas, Bauru, Ano 12, nº 2, 
abr-jun/2017, p. 93-120. 

Saunders, F. C., Gale, A. W., & Sherry, A. H. (2015). 
Conceptualising uncertainty in safety-critical projects: A 
practitioner perspective. International Journal of Project 
Management, 33(2), 467-478. 
https://doi.org/10.1016/j.ijproman.2014.09.002  

Saunders, F. C., Gale, A. W., & Sherry, A. H. (2016). 
Mapping the multi-faceted: Determinants of uncertainty 
in safety-critical projects. International Journal of Project 
Management, 34(6), pp. 1057-1070. 
https://doi.org/10.1016/j.ijproman.2016.02.003  

Sauser, B. J., Reilly, R. R., & Shenhar, A. J. (2009). Why 
projects fail? how contingency theory can provide new 
insights - A comparative analysis of NASA's mars climate 
orbiter loss. International Journal of Project 
Management, 27(7), pp.665-679. 
https://doi.org/10.1016/j.ijproman.2009.01.004  

Schatteman, D., Herroelen, W., Van De Vonder, S., & 
Boone, A. (2008). Methodology for integrated risk 
management and proactive scheduling of construction 
projects. Journal of Construction Engineering and 
Management, 134(11), pp. 885-893. 
https://doi.org/10.1061/(ASCE)0733-
9364(2008)134:11(885)  

Shenhar, A. J. (2001). One size does not fit all projects: 
Exploring classical contingency domains. Management 
Science, 47(3), pp. 394-414. 
https://doi.org/10.1287/mnsc.47.3.394.9772  

Scott, S., & Harris, R. A. (2004). United kingdom 
construction claims: Views of professionals. Journal of 
Construction Engineering and Management, 130(5), 734-

https://doi.org/10.1016/j.ijproman.2016.02.009
https://doi.org/10.1061/(ASCE)0733-9364(1991)117:2(279)
https://doi.org/10.1061/(ASCE)0733-9364(1991)117:2(279)
https://doi.org/10.1057/s41303-016-0020-3
https://doi.org/10.1061/(ASCE)0733-9364(2001)127:6(445)
https://doi.org/10.1061/(ASCE)0733-9364(2001)127:6(445)
https://doi.org/10.1016/j.ijproman.2007.08.005
https://doi.org/10.1016/j.ijproman.2008.10.007
https://doi.org/10.1016/j.ijproman.2011.11.007
https://doi.org/10.1016/j.ijproman.2007.03.003
https://doi.org/10.1016/0263-7863(95)95702-F
https://doi.org/10.1111/j.1460-8545.2004.00101.x
https://doi.org/10.1016/j.jom.2014.03.003
https://doi.org/10.1016/j.ijproman.2016.01.001
https://doi.org/10.1108/TQM-12-2016-0109
https://doi.org/10.1016/j.procs.2017.11.098
https://doi.org/10.1287/mnsc.1050.0387
https://doi.org/10.1016/j.ijproman.2014.09.002
https://doi.org/10.1016/j.ijproman.2016.02.003
https://doi.org/10.1016/j.ijproman.2009.01.004
https://doi.org/10.1061/(ASCE)0733-9364(2008)134:11(885)
https://doi.org/10.1061/(ASCE)0733-9364(2008)134:11(885)
https://doi.org/10.1287/mnsc.47.3.394.9772


 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    77 

741. https://doi.org/10.1061/(ASCE)0733-
9364(2004)130:5(734)  

Singh, D., & Tiong, R. L. K. (2005). Development of life 
cycle costing framework for highway bridges in Myanmar. 
International Journal of Project Management, 23(1), pp. 
37-44. https://doi.org/10.1016/j.ijproman.2004.05.010  

Söderlund J. (2011) Pluralism in Project Management: 
Navigating the Crossroads of Specialization and 
Fragmentation. International Journal of Management 
Reviews, 13, pp. 153-176. 
https://doi.org/10.1111/j.1468-2370.2010.00290.x  

Sommer, S.C., Loch, C.H., Dong, J., (2009). Managing 
complexity and unforeseeable uncertainty in startup 
companies: an empirical study. Organization Science 20, 
pp. 118–133. https://doi.org/10.1287/orsc.1080.0369  

Sommer, S. C., & Loch, C. H. (2004). Selectionism and 
learning in projects with complexity and unforeseeable 
uncertainty. Management science, 50(10), 1334-1347. 
https://doi.org/10.1287/mnsc.1040.0274  

Starbuck, W. H., & Milliken, F. J. (1988). Executives’ 
perceptual filters: What they notice and how they make 
sense. In D. C. Hambrick (Ed.), The executive effect: 
Concepts and methods for studying top managers (pp. 
35–65). Greenwich, CT: JAI Press. 

Sundararajan, S. K., & Tseng, C. -. (2017). Managing 
project performance risks under uncertainty: Using a 
dynamic capital structure approach in infrastructure 
project financing. Journal of Construction Engineering 
and Management, 143(8). 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001341  

Svejvig, P., & Andersen, P. (2015). Rethinking project 
management: A structured literature review with a 
critical look at the brave new world. International Journal 
of Project Management, 33(2), pp. 278-290. 
https://doi.org/10.1016/j.ijproman.2014.06.004  

Tatikonda, M. V., & Montoya-Weiss, M. M. (2001). 
Integrating operations and marketing perspectives of 
product innovation: The influence of organizational 
process factors and capabilities on development 
performance. Management Science, 47(1), pp. 151-172. 
https://doi.org/10.1287/mnsc.47.1.151.10669  

Teece, D. J., & Leih, S. (2016). Uncertainty, innovation, 
and dynamic capabilities: An introduction. California 
Management Review, 58(4), pp. 5–12. 
https://doi.org/10.1525/cmr.2016.58.4.5  

Thietart, R. A., Forgues, B. (1985) Chaos Theory and 
Organization. Organization Science. 6 (1), pp. 19-31. 

Thiry, M. (2002). Combining value and project 
management into an effective programme management 
model. International Journal of Project Management, 

20(3), 221-227. https://doi.org/10.1016/S0263-
7863(01)00072-2  

Thyer, B. A. (2008). Preparing Research Articles. 
Oxford university press   

Torchia, M. & Calabrò, A., (2019). Open Innovation in 
SMEs: A Systematic Literature Review. Journal of 
Entreprising Culture, 27, (2), 201-228. 
https://doi.org/10.1142/S0218495819500080  

Tranfield, D., Denyer, D. & Smart, P. (2003). Towards 
a methodology for developing evidence-informed 
management knowledge by means of systematic review. 
British Journal of Management, 14, pp. 207–222. 
https://doi.org/10.1111/1467-8551.00375  

Turner, J. R., & Müller, R. (2003). On the nature of the 
project as a temporary organization. International 
Journal of Project Management, 21(1), pp. 1-8. 
https://doi.org/10.1016/S0263-7863(02)00020-0  

Turner, J. R., & Simister, S. J. (2001). Project contract 
management and a theory of organization. International 
Journal of Project Management, 19(8), pp. 457-464. 
https://doi.org/10.1016/S0263-7863(01)00051-5  

Turner, J.R., Cochrane, R., (1993). Goals-and-methods 
matrix: coping with projects ill-defined goals and/or 
methods of achieving them. International Journal of 
Project Management, 11, pp. 93–102. 
https://doi.org/10.1016/0263-7863(93)90017-H  

Tysseland, B. E. (2008). Life cycle cost based 
procurement decisions. A case study of norwegian 
defence procurement projects. International Journal of 
Project Management, 26(4), pp. 366-375. 
https://doi.org/10.1016/j.ijproman.2007.09.005  

Van Asselt, M.B.A. and Rotmans, J. (2002). 
Uncertainty in Integrated Assessment Modelling: from 
Positivism to Pluralism; Climate Change 54, pp. 75–105. 

Van Der Velde, R. R., & Van Donk, D. P. (2002). 
Understanding bi-project management: Engineering 
complex industrial construction projects. International 
Journal of Project Management, 20(7), pp. 525-533. 
https://doi.org/10.1016/S0263-7863(01)00053-9  

Van Marrewijk, A., Clegg, S. R., Pitsis, T. S., & 
Veenswijk, M. (2008). Managing public-private 
megaprojects: Paradoxes, complexity, and project 
design. International Journal of Project Management, 
26(6), pp. 591-600. 
https://doi.org/10.1016/j.ijproman.2007.09.007  

Vaziri, K., Carr, P. G., & Nozick, L. K. (2007). Project 
planning for construction under uncertainty with limited 
resources. Journal of Construction Engineering and 
Management, 133(4), pp. 268-276. 
https://doi.org/10.1061/(ASCE)0733-
9364(2007)133:4(268)  

https://doi.org/10.1061/(ASCE)0733-9364(2004)130:5(734)
https://doi.org/10.1061/(ASCE)0733-9364(2004)130:5(734)
https://doi.org/10.1016/j.ijproman.2004.05.010
https://doi.org/10.1111/j.1468-2370.2010.00290.x
https://doi.org/10.1287/orsc.1080.0369
https://doi.org/10.1287/mnsc.1040.0274
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001341
https://doi.org/10.1016/j.ijproman.2014.06.004
https://doi.org/10.1287/mnsc.47.1.151.10669
https://doi.org/10.1525/cmr.2016.58.4.5
https://doi.org/10.1016/S0263-7863(01)00072-2
https://doi.org/10.1016/S0263-7863(01)00072-2
https://doi.org/10.1142/S0218495819500080
https://doi.org/10.1111/1467-8551.00375
https://doi.org/10.1016/S0263-7863(02)00020-0
https://doi.org/10.1016/S0263-7863(01)00051-5
https://doi.org/10.1016/0263-7863(93)90017-H
https://doi.org/10.1016/j.ijproman.2007.09.005
https://doi.org/10.1016/S0263-7863(01)00053-9
https://doi.org/10.1016/j.ijproman.2007.09.007
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:4(268)
https://doi.org/10.1061/(ASCE)0733-9364(2007)133:4(268)


 A. Anand, A. Castello, L. Lecoeuvre 

78                                                                           ©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1 

Verworn, B. (2009). A structural equation model of 
the impact of the "fuzzy front end" on the success of new 
product development. Research Policy, 38(10), pp. 1571-
1581. https://doi.org/10.1016/j.respol.2009.09.006  

Vuorinen, L., & Martinsuo, M. (2018). Program 
integration in multi-project change programs: Agency in 
integration practice. International Journal of Project 
Management, 36(4), 583-599. 
https://doi.org/10.1016/j.ijproman.2018.02.003  

Walsh, I. and Renaud, A. (2017), "Reviewing the 
literature in the IS field: Two bibliometric techniques to 
guide readings and help the interpretation of the 
literature", Systèmes d’Information & Management, Vol. 
22 No. 3, pp. 75-114 

Wang, W. & Liu, J. (2005). Factor-based path analysis 
to support subcontractor management. International 
Journal of Project Management, 23(2), pp. 109-120. 
https://doi.org/10.1016/j.ijproman.2004.07.011  

Ward, S., & Chapman, C. (2003). Transforming project 
risk management into project uncertainty management. 
International Journal of Project Management, 21(2), pp. 
97-105. https://doi.org/10.1016/S0263-7863(01)00080-
1  

Wazed M., Shamsuddin A. and Yusoff N. (2009). 
Uncertainty factors in real manufacturing environment. 
Australian Journal of Basic and Applied Sciences, 3(2), pp. 
342-351 

Werndl, C. (2009). What are the New Implications of 
Chaos for Unpredictability? The British Journal for the 
Philosophy of Science. 60 (1), pp. 195–220 

Williams, T., (2005). Assessing and moving on from 
the dominant project management discourse in the light 
of project overruns. IEEE Transactions of Engineering 
Management 52, pp. 497–508 

Witt P.W., Baker T., Ashley N.W., Winniford M. (2017), 
“Is personality a key element of Six Sigma project 
success? International Journal of Services and Operations 
Management. 27 (4). 
https://doi.org/10.1504/IJSOM.2017.10005702  

Wong, K., Unsal, H., Taylor, J. E., & Levitt, R. E. (2010). 
Global dimension of robust project network design. 
Journal of Construction Engineering and Management, 
136(4), 442-451. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000143  

Wong, W. K., Cheung, S. O., Yiu, T. W., & Pang, H. Y. 
(2008). A framework for trust in construction contracting. 
International Journal of Project Management, 26(8), 821-
829. https://doi.org/10.1016/j.ijproman.2007.11.004  

Wouters, M., J.C. Anderson, J.A. Narus and F. Wynstra 
(2009). ‘‘Improving Sourcing Decisions in NPD Projects: 
Monetary Quantification of Points of Difference,’’ Journal 

of Operations Management, 27 (1), pp. 64-77. 
https://doi.org/10.1016/j.jom.2008.07.001  

Xiang, P., Huo, X., & Shen, L. (2015). Research on the 
phenomenon of asymmetric information in construction 
projects - the case of china. International Journal of 
Project Management, 33(3), 589-598. 
https://doi.org/10.1016/j.ijproman.2014.10.007  

Xiang, P., Zhou, J., Zhou, X., & Ye, K. (2012). 
Construction project risk management based on the view 
of asymmetric information. Journal of Construction 
Engineering and Management, 138(11), 1303-1311. 
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000548  

Yang, I. & Chang, C. -. (2005). Stochastic resource-
constrained scheduling for repetitive construction 
projects with uncertain supply of resources and funding. 
International Journal of Project Management 23(7), 546-
553. https://doi.org/10.1016/j.ijproman.2005.03.003  

You, J., Chen, Y., Wang, W., & Shi, C. (2018). 
Uncertainty, opportunistic behavior, and governance in 
construction projects: The efficacy of contracts. 
International Journal of Project Management, 36(5), 795-
807. https://doi.org/10.1016/j.ijproman.2018.03.002  

Zayed, T., Amer, M., & Pan, J. (2008). Assessing risk 
and uncertainty inherent in Chinese highway projects 
using AHP. International Journal of Project Management, 
26(4), 408-419. 
https://doi.org/10.1016/j.ijproman.2007.05.012  

Zhang, S., Pan, F., Wang, C., Sun, Y., & Wang, H. 
(2017). BIM-based collaboration platform for the 
management of EPC projects in hydropower engineering. 
Journal of Construction Engineering and Management, 
143(12). https://doi.org/10.1061/(ASCE)CO.1943-
7862.0001403  

Zheng, E.Z.H., & Carvalho, M.M. de, (2016). Managing 
uncertainty in projects: a review, trends and gaps. Revista 
Gestão e Projetos 07, pp. 95–109. 

8. BIOGRAPHIE 

Amitabh Anand is an Associate 

Professor at Excelia Business 

School, La Rochelle, France. His 

research interest includes 

Ethics, Organizational Behavior, 

International Management, 

Entrepreneurship, and 

Bibliometrics. His research has 

been presented internationally and published within the 

Journal of Business Venturing, Journal of Knowledge 

Management, Journal of Retailing and Consumer 

Services, Personnel Review, Management International, 

Computers in Human Behaviour, etc. 

 

https://doi.org/10.1016/j.respol.2009.09.006
https://doi.org/10.1016/j.ijproman.2018.02.003
https://doi.org/10.1016/j.ijproman.2004.07.011
https://doi.org/10.1016/S0263-7863(01)00080-1
https://doi.org/10.1016/S0263-7863(01)00080-1
https://doi.org/10.1504/IJSOM.2017.10005702
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000143
https://doi.org/10.1016/j.ijproman.2007.11.004
https://doi.org/10.1016/j.jom.2008.07.001
https://doi.org/10.1016/j.ijproman.2014.10.007
https://doi.org/10.1061/(ASCE)CO.1943-7862.0000548
https://doi.org/10.1016/j.ijproman.2005.03.003
https://doi.org/10.1016/j.ijproman.2018.03.002
https://doi.org/10.1016/j.ijproman.2007.05.012
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001403
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001403


 A Review and Classification of the Uncertainties in Projects: The Way Forward 

©2021, Revue Française de Gestion Industrielle, Vol. 35, N°1                                                                                    79 

 

Alessio Castello is an Associate 

professor of Innovation 

Management at the International 

University of Monaco, where he is 

also Head of the Strategy and 

Management department. His 

research interests include innovation and 

entrepreneurship management, and, more recently, he 

started working on decision-making strategies and 

processes in environments characterized by high levels of 

VUCA and applicable to several industries. His research 

has been presented internationally and published in 

journals such as R&D Management, MIT Sloan 

management review, International Journal of Technology 

Management, Journal of Behavioural and Experimental 

Finance, etc.  

 

Laurence Lecoeuvre is presently 

non-affiliated. She was a full 

professor at International 

University of Monaco and at 

SKEMA. She had taught 

management, project management 

and research methods ; 

international management and strategic marketing. She 

published regularly at top journal as chapters and books. 

 
1 Amitabh Anand, Excelia Business School, CERIIM, La 

Rochelle, France, ananda@excelia-group.com   N°ORCID : 

https://orcid.org/0000-0001-6649-6422 

2 Alessio Castello, International University of Monaco–

Omnes Education acastello@monaco.edu , N° ORCID : 

https://orcid.org/0000-0003-3888-8570 

3 Laurence Lecoeuvre  Non-affiliate, 

laurence.lecoeuvre06@gmail.com

 

mailto:ananda@excelia-group.com
https://orcid.org/0000-0001-6649-6422
mailto:acastello@monaco.edu
https://orcid.org/0000-0003-3888-8570

