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ABSTRACT 
 
Projects in today’s world face increasingly faster rates of change in complex 
environments. A popular framework for understanding the challenges of complexity 
in the modern business environment is VUCA. VUCA stands for Volatility, 
Uncertainty, Complexity, and Ambiguity. Research has shown that the unique terms 
in the VUCA acronym call for different mitigating approaches. In order to mitigate 
the impact of a VUCA environment on complex projects, organizations and project 
leaders need to know the type and severity of challenges they are dealing with in 
each unique project. This research project explores the existing literature and 
limitations for assessing projects from a VUCA perspective. It aims to draft an 
accessible diagnostic tool to assess the VUCA dimensions a project is facing, so that 
project managers can effectively allocate their limited resources. The tool is tested 
on five complex projects in the manufacturing industry, and its effectiveness is 
discussed. 
 
 
1. INTRODUCTION 
 
The world is changing at a rapid pace. Organizations increasingly turn to projects as 
a vehicle for transformation and implementation of strategic initiatives to stay 
competitive. Consequently, project managers are increasingly responsible for 
bringing about successful outcomes in these dynamic environments. 

The acronym VUCA (U.S. Army Heritage and Education Center, 2018) has 
become a popular concept for this situation. VUCA stands for volatility, uncertainty, 
complexity and ambiguity. It is a matrix, as it separates different types of challenges 
that projects face. With a clear view of which element of VUCA affects a project, and 
to how great a degree, project managers could more effectively allocate limited 
resources to achieve successful outcomes in challenging environments.  

This paper asks whether such a measurement could be achieved through a 
relatively simple questionnaire. It attempts to determine an effective measurement 
of each VUCA dimension’s impact on a project. The impact of good project 
management is greatest at the start, before execution begins, and so project 
managers benefit from knowing as much as possible during initial analysis. 
Underestimation of requirements and risk is a common reason for project failure, and 
in a VUCA world it becomes a huge challenge to accurately assess requirements and 
resource needs. A VUCA meter could support proactive project management, serving 
as a valuable addition to enhance risk awareness, in order to define, analyse, and 
quantify VUCA impact on a project. In this project, a first draft of such a 
questionnaire will be put forward and tested on a number of complex projects, to 
evaluate the accuracy of the measurement.  
  
 
2. LITERATURE REVIEW 
Project complexity is a topic in project management research that has received 
considerable attention. From examining the intersection of complexity theory and 
project management (Cooke-Davies, Cicmil, Crawford, & Richardson, 2007),  to 
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mapping specific complexities to specific competences for project managers (Bosch-
Rekveldt M. M., 2009), project management research has endeavoured to shed light 
on the best approaches and practices to deal with the ever-changing, and 
increasingly complex, environment of projects in modern business. 
 
 One of the challenges encountered by researchers is the difficulty in defining 
what, exactly, complexity is. Various approaches and research have attempted to 
either narrow down the field of application, or propose definitions that add 
dimensions to the understanding of complexity. For example, M. Bosch-Rekveldt et 
al. propose a framework for the elements that contribute to project complexity in 
large engineering projects, effectively limiting the field of vision to a specific type of 
project within a specific industry (Bosch-Rekveldt M. J., 2011). In this line of 
research, VUCA has been proposed as a useful matrix for e.g. understanding and 
assessing project environment risk (Szpitter & Sadkowska, 2016).  
 

Another model of project complexity, proposed by Remington, Zolin, and 
Turner, distinguishes dimensions of complexity from severity, in order to address the 
fact that the:  “wide range of factors that may contribute to project complexity […] 
are in turn subject to a range of severity factors.” (Remington, Zolin, & Turner, 
2009) By separating the dimensions of complexity and severity, they aim to improve 
the robustness of the models’ measurements. Remington et al’s research discusses 
the existing literature on complexity in some depth, and proceeds to “propose an 
operational distinction between the terms dimensions of complexity, which tells us 
where the complexity comes from and the severity, which tells us to what extent it 
will be a problem.” (Remington, Zolin, & Turner, 2009, pp. 8-9)  
 

VUCA first appeared as an acronym used by the U.S. Army War College. 
According to the U.S. Army Heritage and Education Center, it was first cited in Army 
War College documents in 1987, and became popular in strategic and leadership 
research throughout the 1990’s. (U.S. Army Heritage and Education Center, 2018) 
The term has made its way into the business lexicon, with popular explanatory 
articles appearing in leading publications, such as the Harvard Business Review 
(Bennett & Lemoine, 2014) and Forbes (Kraaijenbrink, 2018). This paper bases its 
primary definition of the component parts of VUCA for this project on Bennett & 
Lemoine’s article from 2014, “What a difference a word makes: Understanding 
threats to performance in a VUCA world”.  
 
 Bennett and Lemoine discuss the growing popularity of VUCA to describe the 
rapidly changing environment that modern business must navigate. They warn 
against conflating the distinct terms of the VUCA framework, and of giving up in the 
face of the seeming unpredictability of VUCA. Despite the myriad popular articles, 
they claim, “there is a lack of information regarding just what it is that leaders 
should do in order to confront […] these conditions.” (Bennett & Lemoine, 2014, p. 
212)  Properly identifying them, they claim, is crucial to appropriate action, as they 
each “require their own separate and unique responses. […] Failure to use the right 
label will lead to a misallocation of what could be considerable corporate resources.” 
(Bennett & Lemoine, 2014, p. 312) The authors proceed to lay out a definition of 
each of the distinct terms, summarized in Appendix IAppendix I (Bennett & Lemoine, 
2014). 
 
 This project builds on that analysis in order to differentiate dimensions of 
VUCA, as it provides a practical application of these definitions. It is important to 
note that complexity is one of the four concepts that VUCA consists of, but in the 
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previously discussed literature, the VUCA concepts could all be treated as causing 
“complexity”. 
 
 
 
3. RESEARCH METHOD 
 
 In order to prepare the correct project management responses to a VUCA 
environment, the nature of complexity must first be characterized. The research 
question posed by this project is whether it is possible to build a “VUCA meter” to 
gauge the severity of each dimension’s impact on a project. The project attempts to 
measure the severity of each VUCA attribute (strength of V, strength of U, etc) and 
produce a numerical value on how VUCA a potential project is in general, as well as 
the severity of each dimension within the VUCA scope. 
 
 The methodology selected for this meter is a questionnaire with closed 
questions in the form of statements and a Likert rating scale for answers (Allen & 
Seaman, 2007). The Likert scale is a psychometric scale that is commonly involved 
in research that employs questionnaires. The scale’s inventor, Rensis Likert, 
distinguishes between a scale proper, which emerges from collective responses to a 
set of items, and the format in which responses are scored along a range. In terms 
of separating complexity into dimension and severity, the terms correspond to the 
statements and ratings. Dimension of complexity refers to the statement in the 
questionnaire, as an indicator of where the complexity comes from. Severity of 
complexity refers to the Likert rating, as a measure of to what extent the dimension 
will be a problem (Remington, Zolin, & Turner, 2009, pp. 8-9). 
 
 Each statement in the proposed questionnaire should apply to any complex 
project, or activities that should be carried out for any complex project, to a greater 
or lesser degree, according to the standard of projects as described by the 
International Project Management Association in their IPMA Standard (IPMA) or the 
Project Management Institute’s PMBOK Standard (Project Management Institute).   
Morten Fangel’s Nuanced characterisation of management complexity (Fangel, 2013) 
questionnaire, was examined for comparison for management complexity evaluation 
questionnaires. In addition, the content of the statements was compared to the risk 
factors analysed in the literature review above. 
 

The rating scale measures the severity of each subject’s estimation of 
complexity in the particular dimension of the project or project activities indicated by 
the statement. A five point range was selected for this project. In order to maintain 
the questionnaire’s accuracy, number of questions per VUCA attribute are the same. 
It is assumed that the evaluated statements have a high internal consistency and so 
a high score answer to one question has the same weight on a total score as a high 
score answer to any other question (interval range). This is a limitation of Likert 
scales in general. Trends in weights across categories and different subjects will be 
examined in the results to test that assumption. 
 
 Closed statement questionnaires with rating scales are a form of qualitative 
research that delivers quantitative results based on subjective evaluation. Each 
answer is based on the evaluation of the subject, which can be influenced by that 
individual’s perceptions, experiences or emotions. The resulting data takes numerical 
form, which can provide a measure of consistency and measurability. This makes the 



 

4 

results easier to evaluate, and provides an added benefit in use, eg. for an 
organization that wishes to see trends over time.  

 
 The questionnaire is set up in an electronic form (using Microsoft Forms) and 
sent to the selected project managers. Excel was used to analyse the results. The 
subjects belong to one globally operating organization, with established technical risk 
level categories for engineering projects. All but one of the projects are of the 
highest risk level. One project involves a complex IT implementation. The projects’ 
managers give answers to the questionnaire without seeing the evaluated score. A 
more effective test might be to apply the questionnaire before a project starts and 
preparing a comparison after its completion, but due to the time constraint of this 
project, a best attempt is made within its limitations in a single point in time. 
 

Building on the definitions by Bennett and Lemoine, key components of each 
distinct VUCA term are captured. Statements are formed with regard to typical 
questions in previously discussed risk assessment questionnaires. The statements 
are grouped and scored based on the relation to the type of risk associated with a 
given VUCA term. The resulting questionnaire takes the form of 5 statements per 
VUCA concept, each with a 5-point answer range with a numerical weight as interval 
variables. The answers are: Strongly agree (1), Agree (2), Neither agree nor 
disagree (3), Disagree (4), and Strongly disagree (5). An interval scale such as this 
has ordered numbers with meaningful divisions. In order to give a result that can be 
averaged, the relative weight of the ratings and statements needs to be as equal as 
possible. The answer scores are then summed and averaged for each group, 
Volatility, Uncertainty, Complexity and Ambiguity, as well as a total average score for 
how VUCA the project may be is calculated.  
 

The outcomes are compared and discussed with the subjects, to evaluate 
whether the meter presents an accurate or inaccurate outcome. Each evaluation 
takes place in an individual interview. Evaluation of results is a combination of 
subjective evaluation (categorizing accuracy as high, medium, or low) with notes for 
improvement, and comparison to project actuals (time, cost, etc). As evaluations are 
partly subjective, the average score accuracy should indicate whether the intervals 
and statement categories are correct. Based on the evaluation, a strength rating of 
High, Medium, or Low, is given to each category average result. Based on those 
evaluations, the meter is adjusted. A first version of a VUCA meter is then presented 
for future testing and conclusions drawn as to whether it can serve as a rough 
indicator of how much and where in the VUCA matrix a project is situated. 

 
The VUCA concepts as described by Bennett and Lemoine have been 

summarized as follows in order to group them in statements: 
 

Volatility 
 Unstable and unpredictable resource cost and/or availability at unpredictable 

times and durations 
 Expected fluctuations on resources with unknown timing, and magnitude 

 
Questions aim to capture key reasons why resources might be suddenly unavailable 
or expensive, and the challenges in resolving resourcing for unforeseen new needs. 
 
Uncertainty 

 Lack of knowledge 
 Unclear impact of change, but cause and effect known 
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Questions aim to capture key risks for lack of comprehensive and reliable knowledge 
in projects, or difficulty in communicating or accessing relevant information, or 
effectively resolving questions on unforeseen new issues. 
 
Complexity 
 

 Many interconnected parts 
 Complex regulatory/political environments, multiple component parts 

 
Questions aim to capture key risks for the structural or systems-related complexity 
in the environment, internal and external, of a project, as well as whether a 
governance to effectively deal with these complexities is in place. 
 
Ambiguity 

 Doubt about the nature of cause and effect 
 Little to no historical information to predict outcome 
 Difficult to forecast or plan for 

 
Questions aim to capture whether there are risks of lack of experience and 
predictability that might affect the project, and whether the project delivers 
unpredictable new changes, either internal or external to the project and 
organization. 
 
 
4. RESEARCH RESULTS  

Average answer time for the questionnaire was 11 minutes and 40 seconds. 
Five subjects were selected by a globally operating manufacturing organization, all 
project managers for complex projects. 
 
The projects examined with the meter are: 

1. Complex engineering project in collaboration with multiple other 
organizations/technologies 

2. New ERP implementation project 
3. Complex engineering project 
4. Complex engineering project  
5. Complex engineering project 
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Figure 1 Results overview 

 
 
Volatility 
 
The result of Volatility scores indicates that the meter gave a highly accurate result. 
 
 
Project # VUCA score Accuracy evaluation 
1 2,8 High 
2 3,2 High 
3 4,4 High 
4 2,8 High 
5 3,6 High 

 
Subjects #1 and #2 indicated that the volatility was accurate but in reviewing the 
results they might be slightly lower. However, both subjects also stated that it could 
be lower due to the experience and culture that facilitates resource slack (mitigating 
approach), not because the measurement of complexity was inaccurate. Statement 
phrasing might be re-evaluated based on this, so that indications of existing 
practices to mitigate the risk are reflected in the rating. 
 
Uncertainty 
 
The result of Uncertainty scores indicates that the meter gave a highly accurate 
result. 
 
Project # VUCA score Accuracy 
1 3,8 High 
2 3,2 High 
3 4 High 
4 3,4 High 
5 4 High 
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In interviews, subjects #3 and #4 both emphasized the impact of Uncertainty on the 
other risk factors in the project. The impact of Uncertainty on Volatility was 
discussed, as lack of reliable information in the projects had a direct impact on 
resource needs, which in turn magnifies the impact of volatility in resources. 
 
Complexity 
 
The result of Complexity scores indicates that the meter gave a fairly accurate result. 
 
Project # VUCA score Accuracy 
1 4,4 High 
2 3,8 High 
3 3 Medium 
4 2,4 High 
5 4,2 High 

 
Subject #3 stated that the score for complexity may have needed to be higher, 
although its relative value compared to other categories was accurate. In discussing 
the complexity and scores, the complexity factor of organizational departments could 
be better phrased to indicate the organizational complexity of globally operating 
companies. This was a site of some complexity, though the VUCA impact was most 
felt in the Uncertainty dimension, as the complexity led to unreliable information 
assumptions. In addition, phrasing could be adjusted to also represent projects 
involving multiple companies where one organization is leading the project 
management. 
 
Ambiguity 
 
The result of Ambiguity scores indicates that the meter gave a highly accurate result. 
 
Project # VUCA score Accuracy 
1 3 High 
2 2,6 High 
3 3,6 High 
4 2,6 High 
5 4 High 

 
Subjects #1, #2 and #4 indicated that the ambiguity score, while lower than might 
have been expected given the nature of the projects, gave an accurate depiction of 
the ambiguity reflected by project actuals (time, cost, progress). Both subjects 
stated that strong application and experience of project management methodologies 
and clear structure of the projects were the reason for this. 
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Total VUCA Score 
 
The total VUCA Score as calculated was as follows: 
 
Project # VUCA score 
1 3,5 
2 3,2 
3 3,75 
4 2,8 
5 3,95 

 
Subjects did not see much value in a single numerical score, but stated that the 
overall graphical charts showing the relative severity of dimensions within the 
projects were useful and gave a highly accurate map of the project challenges. 
 
Individual answer score ranges 
 Each VUCA category scored on a range of 2.x-4.x across the different 
projects. 
 

Answer ranges for individual statements were as follows: 
 

Volatility #1 #2 #3 #4 #5 

Simple in planning 
(straightforward/sequential execution) 

5 5 5 4 5 

Resource needs are known and accessible 2 4 4 4 2 

Adequate timeframe with good slack in 
schedule 

3 4 4 2 4 

Solid contracts throughout project duration 2 2 5 2 5 

Known, well defined objectives 2 1 4 2 2 

Uncertainty           

Uses few and proven technology components 5 4 5 4 2 

Stakeholders are few, with few time 
zones/cultural differences 

5 5 5 4 5 

Information is easy to obtain 3 4 4 4 5 

Scope is well defined and approved 2 1 2 2 4 

Risk management is well defined 4 2 4 3 4 

Complexity           

Few and simple regulatory or political 
environments 

5 5 2 2 4 

Few subcontractors, organizational 
departments, and cultural differences 

5 5 2 2 5 

Few interfaces with other technologies, 
projects or operations 

5 5 5 2 4 

Has been done many times before 4 3 2 4 4 

Clear governance, straightforward decision-
making 

3 1 4 2 4 

Ambiguity           

Deliverables are well defined, no "unkowns 
unkowns" 

5 2 4 3 5 
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Connections between tasks are clear 2 4 3 2 2 

Risk factors are well known and documented 4 2 4 4 5 

No "hidden agenda" 2 3 4 2 5 

All stakeholders and their relationships are 
recognized 

2 2 3 2 3 

 
Three statements have very low range of scoring across all projects. The 

statements involve sequential planning, distributed stakeholders, and recognition of 
stakeholder relationships. Uniformity in scores on stakeholders across cultures and 
time zones may be explained by the fact that the organization in question is globally 
operating and few complex projects within the organization involve only one location. 
Sequential planning scores may similarly be explained with the nature of the projects 
under investigation. The final statement in the questionnaire has no strong answer 
scores, and could be refined to further draw out the potential complexity of the 
ambiguity dimension. Further testing should be conducted to examine if the range 
remains uniform in other organizations that deal with complex projects. 
 
5. DISCUSSION  
 

Interviews with all subjects gave strong confidence to the overall representation 
of where projects were situated in the VUCA matrix. The graphical representations of 
severity score for each dimension was described as the most useful result. The 
comparative severity of each dimension became clear in the graphs, and was rated 
as highly accurate by each subject.  

 
 Overall trends in weights indicate high internal consistency of statement 

scores. Comparing scores across projects indicates that the subjective evaluation 
influences the numerical score. Numerical scores without context were described as 
less helpful. While the intervals between ratings were accurate, the tool is limited by 
the fact that evaluation is subjective and the strength of numerical values is thus 
influenced by each subject. For example, a subject may be prone to avoid extremes 
of the answering scale, and so the subjective nature of evaluation can lead to 
higher/lower numerical scores for all answers, but as all scores are given by the 
same person, the relationship between the severity of dimensions remains accurate. 
The individual numerical scores are therefore less useful, and the value was seen in 
the relative difference between VUCA dimensions. The total average score is 
therefore also not of particular value in this measurement approach. 

 
This means that a graphical view of all category severity scores gave a good 

representation of the projects’ key challenges from a VUCA perspective for all 
subjects. The results are useful as input for risk assessment, requirement gathering, 
project scoping and approach, and to communicate the nature of project challenges 
to stakeholders. Visual representations can be very helpful in communicating the 
project situation to organization leadership. For example, the results of the VUCA 
scores can be displayed as a graphical chart such as Figure 1 Results overview, or as 
radar maps: 
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Figure 2 Example of VUCA radar map 

With a chart such as the above, the VUCA landscape of the project becomes clearer, 
and appropriate measures can be taken to address the unique project situation. 
 
 
6. CONCLUSIONS 

The literature research shows that complexity and risk need to be viewed 
from multiple angles. The results of the VUCA meter tests illustrate the importance of 
clarifying the particular project situation and dimensions of complexity that projects 
face. While an aggregate risk score can indicate a generic need for a project 
management response, the VUCA meter as developed by this project was evaluated 
as most useful for evoking discussion and risk awareness, with graphical comparison 
of relative severity of different types of risk. In complex environments with limited 
resources, this aids in prioritization that could significantly influence project success. 
The literature on responses to individual VUCA elements can then be utilized to 
better effect. The meter presented here is a first attempt and would benefit from 
further testing within a longer timeframe, by applying it before project start, and 
comparing the results at a project’s conclusion. 
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Appendix I 
 
VUCA concepts and definitions 
  

What it is An example Recommended 
response 

Volatility Relatively unstable 
changes; information 
is available and the 
situation is 
understandable, but 
change is frequent and 
sometimes 
unpredictable. 

Commodity pricing is 
often quite volatile; 
jet fuel costs, for 
instance, have been 
quite volatile in the 
21st century. 

Agility is key to coping 
with volatility. 
Resources should be 
aggressively directed 
toward building slack 
and creating the 
potential for future 
flexibility 

Uncertainty A lack of knowledge as 
to whether an event 
will have meaningful 
ramifications; cause 
and effect are 
understood, but it is 
unknown if an event 
will create significant 
change. 

Anti-terrorism 
initiatives are 
generally plagued 
with uncertainty; we 
understand many 
causes of terrorism 
but not exactly when 
and how they could 
spur attacks. 

Information is critical 
to reducing 
uncertainty. Firms 
should move beyond 
existing information 
sources to both gather 
new data and consider 
it from new 
perspectives. 

Complexity Many interconnected 
parts, forming 
elaborate networks of 
information and 
procedures; often 
multiform and 
convoluted but not 
necessarily involving 
change. 

Moving into foreign 
markets is frequently 
complex; doing 
business in new 
countries often 
involves navigating a  
complex web of 
tariffs, laws, 
regulations and 
logistics issues. 

Restructuring internal 
company operations to 
match external 
complexity is an 
effective and efficient 
way to address. Firms 
should attempt to 
'match' their own 
operations and 
processes to mirror 
environmental 
complexities. 

Ambiguity Lack of knowledge as 
to the 'basic rules of 
the game'; Cause and 
effect are not 
understood and there 
is no precedent for 
making predictions as 
to what to expect. 

Transition from print 
to digital media has 
been very 
ambiguous; 
companies are still 
learning how 
customers will access 
and experience data 
and entertainment 
given new 
technologies. 

Experimentation is 
necessary for reducing 
ambiguity. Only 
through intelligent 
experimentation can 
firm leaders determine 
what strategies are 
and are not beneficial 
in situations where 
former rules of 
business no longer 
apply. 

(Bennett & Lemoine, 2014) 
 


