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Complexity Management in Project Organisations 
 

 
ABSTRACT 

Managing costs is vital to developing profitable organisations. Whilst the literature stresses the importance 
of managing complexity in production companies, little attention has been given to project-based 
organisations. Thus, this paper investigates the research gap that exists for project organisations within the 
field of complexity management. The aim is to create a conceptual understanding of where complexity may 
be found in project organisations, thereby, paving the way for understanding the impact of complexity on 
operational performance. In order to accomplish this, a case study was conducted to understand complexity 
drivers and their effects in project organisations. The study has two main findings. First, three main 
complexity drivers in project organisations are identified: (1) project risks, (2) personal preferences and 
capabilities and (3) project management. Second, based on the case study, seven guidelines for project 
organisations engaging in complexity management projects are developed. The results provide new 
knowledge of complexity management in project organisations, thereby, enriching current complexity 
management frameworks. Given the novelty of the topic, several points of interest are identified as possible 
follow-up research areas, which include an investigation of other project organisations to generalise the 
research findings and a study of the detailed cost breakdown of project execution to identify areas where the 
least profitable projects consume incremental resources. 

 
Keywords: Complexity management, project organisations, operational performance, case study 

research 

1 INTRODUCTION 
Complexity increases in modern organisations with more complicated products, supply chains and sales 

channels (Cooper and Kaplan, 1988; Rauch et al., 2018; Schuh et al., 2008). This complexity assumes 
different forms in manufacturing systems, such as product complexity, process complexity and organisational 
complexity (Wilson and Perumal, 2010). Complexity occurs in positive and negative forms, as captured by 
the distinction between value-adding and non-value-adding complexity (Haug et al., 2013; Scheiter et al., 
2007). Whilst properly managed complexity is a value-adding competitive advantage to a company, excessive 
or unmonitored complexity results in profit losses (ElMaraghy et al., 2013; Scheiter et al., 2007; Wilson and 
Perumal, 2010). In this context, it should be noted that complexity management goes beyond product portfolio 
management and standardisation of production processes, but it is encountered in organisations across all 
sectors (Afandi and Hansen, 2016). Understanding complexity is important, as it impacts personal and 
organisational productivity, the work environment, customer experience and profit (Ashkenas, 2007).  

Because of the rising knowledge economy, a growing number of organisations operate in a project-based 
manner (Svejvig et al., 2016). A company’s project structure can be understood in several ways, and it can 
include entirely project-based organisations or companies that have a project subsidiary or project 
organisation that supports them. Project organisations are a combination of production companies and project 
companies, and they are subject to challenges related to both.  

Most research that identifies or reduces complexity has focused on product variety, portfolio management 
and the identification of production-related complexities for production or service companies (Blecker and 
Kersten, 2006; Wilson and Perumal, 2009; Collinson and Jay, 2012; Hansen et al., 2012). However, based on 
our literature review, there does not seem to be complexity management specifically targeted at project 
organisations. This paper addresses this research gap through the following research question: 

 
What are the main complexity drivers in project organisations, and how can these be addressed? 

 
The remainder of the paper is structured as follows. Section 2 presents the literature review, after which 

Section 3 explains the methodology. Next, Section 4 presents the case study findings and Section 5 provides 
a discussion of the findings, including contributions, limitations and future research.   

2 LITERATURE REVIEW 

2.1 Review process 
The literature review uses a funnel approach. Specifically, beginning with a broad explorative focus to 

understand the context surrounding the topic, the literature is then narrowed down to highlight the most 
relevant research within the topic (Saunders et al., 2009). The literature review is based on research papers, 
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white papers, academic books and other sources and focuses on the topic of complexity management, 
particularly complexities that relate to project-based production. Table 1 summarises the literature search 
process.  

Table 1 Summary of the literature search process  

Concept Complexity management 
Search terms ‘complexity’, ‘complexity management’, ‘complexity reduction’, ‘project complexity’, ‘process 

complexity’, ‘organisational complexity’, ‘cost cutting’, ‘project production’, ‘production complexity’, 
‘project production complexity’, ‘activity-based costing’, ‘ABC analysis’ 

Sources Google Scholar, DTU Findit, LibSearch, academia.edu, web search 
Source literature Articles (conferences, journal articles and whitepapers), books, web pages 
Preliminary literature 103 sources 
Focused literature 86 sources 
Final literature 42 sources 

2.2 Identified literature 
Complexity management involves all processes within an organisation, including its offerings, structure, 

managerial systems and financial procedures, as well as external environmental influences, such as partners, 
competitors and government regulations (Kohr et al., 2017). Complexity has been a theme for many studies 
of production firms including production systems (Schuh et al., 2011),  logistics processes (Sowade et al., 
2013), value chains (Rauch et al., 2018), product modularity (Hvam et al., 2017), location-inventory decisions 
(Kuhnle and Lanza, 2019), production outsourcing (Wildemann, 2005), and job shops (Altenmüller et al., 
2020). On the other hand, the identified literature did not include organisations directly comparable to project 
organisations. 

The identified literature on complexity management may, from an overall perspective, be organised under 
the dimensions: 

• Organisational complexity concerns the way organisations are configured. The largest threats are 
“silo mentality” and the processes which determine how people work with governance structures. 
The focus must penetrate the sub-systems of the organisation, otherwise known as its resources.  

• Individual complexity focuses on the perceptions of individuals—things, processes and 
distractions that make it difficult for individuals to stay productive—which is a topic linked to 
systems thinking and managerial complexity.  

• Managerial complexity covers human interactions and how governance models hinder individual 
efficiency. 

• Process complexity arises internally and externally. Inefficient processes lead to revision, 
workarounds and duplications, resulting in extended lead times, poor understandability, errors 
and inconsistent performance.  

The drivers of project complexity include technology, methodology, deliverables, budgeting and other 
unforeseen factors. The literature points to two main sources of project complexity: number and intricacy of 
interrelated parts. These elements are not easily quantifiable but subject to interpretation.  

Based on Sheffield et al.’s (2012) research, Figure 1 (to the left) describes four types of projects based on 
differing system structures. The matrixes illustrate research conclusions that the project type is based on both 
the number of interactions and the number of components. Figure 1 (to the right) defines the project 
management method best suited for each project type. 

 

  
Fig. 1 Types of systems and projects and types of project management methods (Sheffield et al. 2012) 
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Shenhar and Dvir (2004) argue that the main source of complexity is technological uncertainty, which 
eventually distresses the development phases, design cycles and testing. Technology complexity also plays a 
part in project management, where it affects operations, material characteristics and knowledge 
characteristics (Baccarini, 1996). Thus, project managers must be able to handle technology complexity and 
steer project teams to completion while facing uncertainty related to internal and external factors (Camci and 
Kotnour, 2006). In this context, Forrester’s (1989) system dynamics advocates a holistic view of systems and 
organisations (in contrast to independent units), thereby, enabling an understanding of interrelatedness and 
cause and effect within and across systems.  

Understandability and transparency are essential to quantifying complexity costs. Therefore, activity-
based costing is included in the literature review. Activity-based costing enables the allocation of costs to 
distinctive activities and the calculation of the true cost of serving a customer. Combining activity-based 
costing with ABC/Pareto analysis and the Pareto principle creates the methodology used for portfolio analysis 
and management (Heap, 2021; Koch, 1999; Teunter et al., 2010). However, there are also more overall 
methods for addressing complexity costs, which include activity-based costing, ABC analysis and other 
approaches. Table 2 summarises the advantages and disadvantages of the strategies identified in the literature.  

Table 2 Selected key strategies to target complexity and the related costs 

Strategy Source Pros Cons 

Beyond cost-cutting Gildemeister et 
al., 2013 

A step-by-step model. Relatively 
generic. 

No specific tools that help executives 
initiate the strategy. 

Complexity strategy matrix Kaluza et al., 
2006 A simple model that is easy to use. No focus on how to deliver on the 

proposed strategy. 
Five-step model to reduce 
complexity 

Hansen et al., 
2012 

A step-by-step model. Relatively 
generic. Focuses on quantification. Resource intensive. 

A practical guide to simple-
minded management Ashkenas, 2007 Targets complexity in various areas 

of the organisation. 
No direct strategy for how to target 
complexity.  

Two-pronged assault on 
complexity 

Wilson and 
Perumal, 2009 Easy to understand/use. Too simple and conceptual. 

From complexity to simplicity Collinson and Jay, 
2012 

Targets complexity in various areas 
of the organisation. Resource intensive. 

The anti-complexity matrix Mahler and 
Bahulkar, 2009 Uses ABC to quantify complexity.  Methodology is not presented. Only 

focuses on reducing product variety. 

Multi-cube model Scheiter et al., 
2007 

Points to specific areas that can cause 
increased complexity. 

No specific actions are announced. A 
large focus on production. 

2.3 Phases in complexity management 
Based on the models of Hansen et al. (2012), Hvam et al. (2020) and Gildemeister et al. (2013), the 

following five general steps can be described:  
I. Scoping. Determine the project focus, the examined time frame, the details of the requirements and 

the extent of analysis required (Hansen et al., 2012; Gildemeister et al., 2013).  
II. Analysing the initial portfolio. This includes ABC and Pareto ABC analysis, resulting in a general 

overview of the project’s financial and operational impacts (Heap, 2021; Koch, 1999; Teunter et al., 
2010). The objectives of the initial analysis should be based on scoping from step one (Gildemeister 
et al., 2013). Analyses are carried out using either a bottom-up or top-down approach, depending on 
the scope and level of detail expected. 

III. Identifying life cycle complexity costs (LCCs). Identify, quantify and allocate complexity costs, 
and then perform a complexity-adjusted ABC analysis (Hansen et al., 2012). The exploratory nature 
of this analysis should include all relevant complexity costs that come to light during initial baseline 
analyses.  

IV. Building future scenarios. These are based on the quantification of LCCs. An overview of the 
financial potential of targeting complexity with reference to Kaluza et al.’s (2006) strategy matrix 
should be made. Scenarios are built, and a complexity-adjusted recommendation is made to improve 
profitability (Hansen et al., 2012). Future scenarios vary by company, resource, capability, culture, 
willingness to change and industry, among other factors. The framework itself cannot determine 
specific activities or methods to reduce LCCs. Detailed actions to reduce complexities must be 
planned based on the specific complexity reduction programme and with the organisation leading the 
way (Hayes, 2014). Recommendations should be presented as stand-alone complexity-reducing 
projects and in combination, where possible. 

V. Planning and implementing the complexity reduction programme. This involves the preparation 
of the complexity reduction programme, key performance indicators, responsibility allocation and 
risk assessment. Stakeholders must be managed to sustain implementation, and this requires aspects 
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of project management and change management (Cooper and Kaplan, 1988; Kaplan, 2012; 
Gildemeister et al., 2013). 

 
To avoid too extensive a focus, this study concentrates on the first three steps only.  

3 METHODOLOGY 
The purpose of this study was to identify the main complexity drivers in project organisations and means 

for addressing these. Given that the existing complexity management literature does not seem to focus on 
project organisations, an explorative approach was chosen. Specifically, this type of approach is generally 
considered appropriate when constructs for a phenomenon have yet to be clearly identified and delineated 
(Eisenhardt and Graebner, 2007; Yin, 2013). This was done in the form of a longitudinal case study, which 
allows the researcher to gain deep insights into the studied phenomena (Yin, 2013). As statistical 
generalisation is obviously not possible from a single case study, analytical generalisation is used (Yin, 2013). 

The case company is a Danish automation company established in 1988, which provides its customers 
support with optimising their manufacturing processes through robotic automation. Access to the case was 
granted on promises of anonymity, for which reason the company is referred to as ‘AuCo’ instead of its real 
name. AuCo is a fast-growing company, which implies some challenges in maintaining efficiency. The 
company’s objective is to achieve a contribution margin (CM) above 30% on all projects and a CM, including 
overheads of 20%.  

The case company was chosen based on the following criteria: 
1. A project organisation 
2. With headquarters in Denmark 
3. Willing to explore complexity within the organisation 
4. Open to disruptive input 
5. Provides access to critical data sources, such as the detailed cost structure and labour cost 
6. Has the necessary resources in terms of allocating time for interviews and workshops 

 
Given the explorative nature of the research question and the complexity of the research area, this paper 

uses a mixed-method design, represented by qualitative and quantitative methodologies that allow the 
complexity of the research to be targeted with a qualitative strategy and a case study approach (Yin, 2013). 
Quantitative data sources are required to quantify the cost of complexity, whereas qualitative data enable an 
understanding of the origin of the complexity drivers. Jick (1979) highlights the strength of balancing 
quantitative and qualitative research strategies in supporting each other. 

Insight into the business comes from primary data sources, specifically semi-structured interviews, 
observations and informal interviews in the case organisation. These data collection methods corresponded 
to the exploratory nature of the research and enabled the interviewer to adapt to situations and follow leads 
in order to gain further insights (Yin, 2013). To reduce the bias in responses, the interviews did not present 
the respondents with predefined categories of complexity cost factors but focused on deriving such based on 
the data. Information from the interviews was collected via notetaking, resulting in less pressure on the 
interviewee and an informal setting. Two researchers were present in all interviews to reduce the risk of 
overlooking something (Saunders, Lewis and Thornhill, 2009). Data was collected over a period of 11 
months. 

Both top management and lower-level employees were interviewed to obtain a multi-perspective view of 
the organisation. Table 3 summarises the key employees who contributed to the research. Approximately nine 
other employees also contributed to this study through informal interviews, data input and other means. 

Table 3 Description of the interviewees 

Title No. of interviews No. of informal interviews 
CFO 5 > 10 
CEO 3 1–5 
COO 4 5–10 
Financial Controller 2 > 10 
Purchasing Manager 2 1–5 
Project Manager 2 5–10 
Project Manager 2 0 
HR Manager 1 1–5 
PM Trainee 3 > 10 
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The secondary data were quantitative in the form of datasets in the case company’s database. Such data 
allowed testing the assumptions on complexity drivers identified in the interviews using quantitative data 
registered on the projects. Specifically, the authors were granted full access to the company database, of 
which data was retrieved from the following areas:  

• Sales/Customer database 
• Project methodology (process) 
• Production cost (incl. material, labour, etc.) 
• Deviation data sets 
• Financial data 

4 FINDINGS 
At AuCo, sales representatives (SRs) and project managers (PM1) complete a project’s budget before 

transferring the project to a second project manager (PM2). This exemplifies gate 1 in their project model. At 
this point, the CM is expected to be above 30%, although a lower CM is accepted in certain situations, such 
as new customers, key accounts or strategically important projects. If the project is completed without 
complications, the CM matches the calculated budget. However, deviations may alter the CM. Examples of 
negative deviations experienced by the case company include:  

• Components that are more expensive than presumed 
• Designs that are more difficult to construct than expected 
• The need for external resources, which are often more expensive 
• Processes that take more time to complete than expected 

 
The analysis of the present study started with calculating the CMs for the projects, i.e., the difference 

between “revenue” and variable costs. Converting this into AuCo’s  project situation, the equation was 
formulated as: 

 
CM = Sales price + Upsell - Variable costs + Deviations 

 
Table 4 describes the elements of the equation.  

Table 4 Elements of CM calculation 

Entity Description 
Sales price The initial price agreed on with the customer based on the project budget calculated in the price calculator. 
Upsell  Additional sales made during the project period. 
Variable  cost Includes material cost, direct labour cost and external services. 
Deviations Positive and/or negative changes made to the project budget during the project period. 

 
Figure 2 illustrates the CM per project in DKK (1 DKK equals around 0,13 Euro). Each of the vertical 

lines represents a project. The projects are sorted by contribution (high to low). Across all projects, the 
average contribution ratio equals 27%, while145 (or 53.3%) projects had a contribution ratio below the target 
of 30%. Twenty-two of 272 (8%) projects had a negative CM with a negative average contribution ratio of  
42%. The two worst projects had a negative CM of over 1.5 million DKK (~200,000 Euro).  
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Fig. 2 Contribution margin per project  

In AuCo, the gap between the estimated and realised project costs could be categorised into four types: 
1. Risk buffer 
2. PM cost budget adjustment 
3. Registered cost deviations 
4. Nonregistered cost deviations 

 
Point 1 and 4 represent unknown factors. Specifically, the risk buffer is defined as a fixed percentage of 

the estimated project costs, while the nonregistered cost deviations concern other nonregistered deviations. 
Point 2 and 3, on the other hand, are known entities that both are registered in IT systems. Figure 3 illustrates 
the gap between the estimated and realised project costs. 

 

 
Fig. 3 Illustration of the gap between the estimated and realised project costs 

Given the availability of data on registered cost deviations and the fact that these constituted more than 
half of the gap between estimated and realised project costs, these were used as a starting point for the analysis 
of their causes. 

4.1 Identified complexity drivers  
As mentioned above, 53.3% of the projects did not deliver the expected contribution ratio of 30%. The causes 
of this were investigated through insights acquired during the interviews, followed by analyses of the costs 
registered on the projects. Specifically, based on the registered causes of cost deviations in the projects, the 
analysis identified 2,092 cost deviations across the 272 projects, which were organised into 24 categories, as 
shown in Table 5. 

2.5%

Estimated 
cost by Sales

2.4%

Risk buffer PM cost budget 
adjustment

Registered 
cost deviations

Non-registered 
deviations

-2.0%

Realised costs

100.0%

89.4%

7.6%
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Table 5 Categorisation of cost deviation causes 

Category Description 
Added Tasks Task added to the project scope due to unforeseen events or an unclear scope 
Cluster of deviations Tasks, materials, components, robots or alike were found cheaper than estimated 

Customer PM registered several deviations in a cluster, making it impossible to categorise these into 
distinct causes 

Discounts Discounts negotiated by either PM or procurement department 

Distribution Cost deviation related to distribution of material from supplier or production system to 
customer etc. 

External resources Unplanned use of external personnel 
Failed Scoping Deviations related to direct scope creep 
Financial Financial deviations such as currency loss/gain, etc. 
Introduction, training, new employee The use of new personnel that need extra onboarding time, training, training sessions, etc. 
Misjudgement of assignment Misjudgements of task by SR and/or PM1 
Not budgeted Deviations related to task completion of tasks that are not included in the scope 
Optimisation/reuse Optimisation of the solution, tasks not scoped, or reuse of former solutions 
Other Other types of deviations that are unique or not large enough to get own category 
Resource planning Bad resource utilisation 
Safety add-on Safety add-ons to the proposed solution/scope caused by misjudgement of scope 
Sales/additional sales Time, material etc. that are used in the effort of upselling the project 
Subsistence/mileage allowance etc. Deviations caused by added travel expenses and similar 

Suppliers Deviations in relation to suppliers, including disputes or cooperation that leads to added cost 
or discounts 

Synergy Synergy in the project team that either facilitate or hinder efficient project execution 
System error/corrections System errors or misplacement of deviations in the system etc. 

Technical challenges Technical challenges that occur in the project execution caused by scope creep, lack of 
competencies, the novelty of the task, etc. 

Time/project management Delay or unexpected progress in the time plan that creates deviations 
Uncategorised Small deviations that are uncategorised due to the use of 80/20 rule 
Components, materials, tools Discounts negotiated by either PM or procurement department 

 
Based on the interviews, three main complexity drivers of these issued were identified. Specifically, 
interviewees were asked how and why these deviations occurred. These three complexity drivers are shown 
in Table 6.  

 
Table 6 Main complexity cost drivers 

Topics Findings 
1 Project risks: For high-risk projects, there was no correlation between the proposed risk (illustrated by the size of the risk 

buffer) and the actual risk (illustrated by relative cost deviation). 
2 Personal preferences and capabilities: It cannot be concluded whether certain SRs or PMs constantly deliver more profitable 

projects than others do. However, as profitability varies, it is conclusive that personal preferences and capabilities influence 
profitability. 

3 Project management: Significant evidence that scope creep and inefficient project management are the main drivers for low 
project profitability was found. 

 
Two additional factors were identified in the interviews, but an analysis of the register data did not support 
their effect on complexity costs. In other words, the interviewees believed certain factors had an impact on 
project cost deviations, which could not be supported by the costs registered on the projects. These 
unsupported complexity cost drivers are shown in Table 7.  

Table 7 Unsupported complexity cost drivers 

Topics Findings Reservations 

1 Site Acceptance Test (SAT) delays: Project data 
analyses showed no direct correlation between the 
number of days SAT is delayed and cost 
deviations, i.e. data points and the strength of 
direction are highly affected by randomness. 

The analyses did not cover interrelatedness and interdependencies 
between projects. Previous studies argue that incremental costs and 
lower personal productivity could appear as changeover time/cost and 
will affect the implicated employees (Weinberg, 1992; Rigby et al., 
2011). 

2 Project size: Analysis of project data found no 
connection between larger projects (measured by 
revenue) and higher cost deviations. 

The project process does not differ based on monetary scope of the 
number of black boxes. The novelty is, therefore, eliminated from the 
analysis. Deviations are measured in relative values, i.e., a mixture of 
positive and negative values. 
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4.2 Addressing complexity cost drivers 
The main complexity cost drivers were analysed to identify means to address these. First, with regard to 

risk buffer costs, the findings showed that the monetary size of projects did not influence percentage cost 
deviations. The best-performing revenue group, the only one with a positive average cost deviation, is small 
projects with a sales price of DKK 250,000–500,000 (Euro 32,500-65,000). Evidence of a correlation between 
a larger monetary size and a larger sum of cost deviations was not found, arguing against monetary size as a 
risk component. On this basis, it was concluded that the risk category calculations are faulty, resulting in an 
incorrect pricing model. Thus, addressing this issue concerns defining appropriate profitability risk 
parameters based on factual analyses. 

Second, with regard to personal preferences and capabilities, analyses found these to have a particular 
impact on procurement decisions. A central cause seemed to be that the use of procurement specialists was 
not structured, in the sense that 90% of projects were sourced without involving procurement. In other words, 
decisions affecting procurement were, to a large extent, made by project participants according to their 
preferences and capabilities, as opposed to utilising the expertise of the procurement department. Creating 
standardised procurement structures and governance models could reduce cost deviations related to 
procurement. Thus, the recommended action is to centralise procurement and create governance in order to 
secure a single source of procurement against suppliers. 

Third, analyses found that inefficient project management (hereunder, scope creep) was the largest 
contributor to unprofitability. No direct relationships were found between SR scoping ability or PM project 
execution ability, suggesting that personal preferences and capabilities should be aligned with job 
specifications for the best results. Knowledge sharing internally and externally is a valuable lever to exploit 
for increased employee capability. AuCo's PMs often have technical backgrounds essential for the 
management of highly technical projects. However, not all PMs have received project management training 
to enhance their abilities. Thus, the recommended actions are as follows: (1) SR and PM1 validation of sales 
proposals to eliminate cost deviations caused by PM cost adjustment; (2) project management training of 
PMs to secure high-quality project execution; and (3) increase knowledge sharing between sales and PMs 
and amongst PMs across sectors and business units. 

Based on the discussion above, this article recommends that project organisations consider the following 
seven guidelines in complexity management projects: 

1. Assess the current state of operations to understand the true cost of serving customers 
2. Segment projects and customers to differentiate the services, solutions or processes for each 
3. Focus on hidden and visible complexity costs 
4. Ensure that the methodology for assessing risk is fact-based and founded on elements that create risk 

for the organisation’s future operations 
5. Develop scoping processes that ensure the effective scoping of projects regardless of novelty, 

uncertainty and other factors  
6. Focus on key cost drivers and create a culture of efficient project management by using the 

methodology and resources best fitted to the task 
7. Utilise shared resources, such as the procurement department 

5 DISCUSSION AND CONCLUSIONS 
This paper addressed the gap in complexity management research on the identification of complexity 

drivers in project organisations through a case study of AuCo. The study made two main contributions. First, 
three main complexity drivers in the project organisation were identified: (1) project risks, (2) personal 
preferences and capabilities and (3) project management. The most significant of these complexity drivers 
was project management. Two additional complexity drivers were identified in the interviews: SAT delays 
and project size. However, the analysis of register data did not find any significant effects of these. Second, 
based on the case study, the paper developed seven guidelines to guide complexity management projects in 
project organisations.  

The identified complexity drivers had several indicators and regressors. For instance, the study found 
these to be driven by “silo mentality”, organisational structure, communication approach, governance systems 
and other elements hindering efficient operations. However, pinpointing specific drivers of particular 
complexity types is difficult because many of them are interrelated. 

Individual capabilities and preferences, i.e. people complexity, were expected to be reflected in project 
profitability variations, depending on the SR in question. Varying profitability from SR to SR was found, but 
the variation was not systematic, and one SR could provide budget overestimations on one project and 
underestimations on another, adding to the suspicion that people complexity is a key complexity driver for 
AuCo. Similar findings were evident when analysing PM2s, indicating that either their scoping capabilities 
are affected by personal complexity, or the project execution phase is not being managed efficiently. Based 
on the data input, distinguishing the two is not possible. 
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People and process complexity were identified for high-risk projects, which, on average, deviated 8% 
from the expected cost. The underlying reasons for this are unclear but could be related to the higher 
complexity of high-risk projects. No correlation in cost deviations was found between the postponement of 
SAT dates and monetary project size.  

5.1 Contribution to research 
In the literature study, the complexity management strategy of Hansen et al. (2012), which focuses on 

production companies, stood out because of its applicability and earlier results. The proposed strategy by 
Hansen et al. (2012) was combined with those of Wilson and Perumal (2009) and Gildemeister et al. (2013) 
to create a conceptual framework that served as the structural backbone for the analyses conducted in this 
paper. This included the following steps: 1) scoping, 2) analysis of the initial portfolio, 3) identification of 
LCCs, 4) development of future scenarios and 5) planning and implementation of a complexity reduction 
programme. The empirical studies were limited to the first three steps in agreement with the research 
questions. The framework functioned well because of its simple and structural approach. However, the tools 
and methods used in the third step needed to be modified along the way, as the exploratory nature of this 
study led to an enhanced focus on the causes of cost deviations. 

The identification of key value drivers and complexity costs is dependent on the type of organisation. This 
study identified three main complexity drivers in project organisations. On this basis, a set of guidelines was 
proposed. Specifically, this paper proposes that the early phases of a complexity management project should 
move its focus from the CMs to the contribution ratio, so the analyses considered projects that add the most 
value per asset invested. 

Prior to this paper, little research on project organisations had been conducted, none of which focused on 
complexity management for project organisations. Thus, this paper provides a preliminary understanding of 
how complexity influences project organisations.  

5.2 Contribution to practice 
The relevant cost drivers strongly depend on the particular organisation. However, similarities to the 

AuCo case study can be expected regarding the identified complexity cost drivers. Specifically, the main 
hidden complexity drivers were found in the transition from sales to project budget and in cost adjustment, 
which was showed to be of significant size.  

Based on the findings of this study, project organisations need to pay attention to the following areas: 
conducting risk assessments, identification of a realistic scope, avoiding scope creep, ensuring the capability 
to efficiently execute projects, and using collective/shared resources/departments, such as procurement 
functions. Finally, the proposed seven-step procedure (Section 4.2) may support project organisations in 
complexity management projects.  

5.3 Limitations and future research 
The paper identified three main complexity drivers affecting project organisations. As more may exist, 

this paper recommends that future research on complexity in project organisations determine additional types 
of complexity drivers. 

For project organisations, the findings from this paper showed complexity costs in project organisations 
camouflaged as budget deviations, unproductive time, process complexity and risk of doing business (project 
price determination). These are insights that should be added to frameworks dealing with complexity 
management in order to create more value to these frameworks for organisations. 

As this research is based on a single case study, there are some obvious limitations regarding 
generalisability. Future research needs to conduct more studies on complexity cost drivers in project 
organisations. This research, however, represents an important first step towards better understanding 
complexity cost drivers in project organisations.  
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