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Abstract: Cost is a key indicator in measuring the success of 
projects. It is also a significant cause of project failures. The 
construction industry is overwhelmed with failures experiencing 
big losses due to project cost overruns throughout the country.  
The effects of this are not limited to individual project with huge 
losses occurring in public projects and potentially affecting the 
economic growth of the country. This research identified the 
factors responsible for project failures due to cost overrun in the 
construction industry in Auckland, New Zealand. The study also 
aimed to identify the current methods employed to avoid such 
losses. The research identified 15 primary factors further broken 
down into 51 sub-factors, potential to affect cost in construction 
project. The results showed that three main factors that caused 
project failures due to cost overruns, were namely optimism bias, 
procurement method and scope change. The interrelationships 
between cost overrun factors were identified and illustrated using 
the construction project cost influencers and contributors model. 

1. INTRODUCTION
The construction industry plays an important role in New Zealand providing employment, 
GDP and businesses (Stats NZ, 2020). The report by PwC identified the construction 
sector as New Zealand’s fifth-largest employment sector employing almost 183,800 
people in construction, and 93,000 in other construction services and the provider of 10% 
of employment in the country. According to MBIE (2017), the sector itself contributed 
6.3% towards GDP (nominal), after continuous growth over the five years upto 2019, with 
an average annual growth of 4.5% as the 5th largest contributor to GDP. 

Overall, New Zealand is facing crucial concerns associated with the construction industry, 
such as the housing crisis, high construction cost and a shortage of construction companies 
(Tookey, 2018). Additionally, the construction industry has faced significant losses, and 
large construction companies such as Fletcher Building and Ebert Construction have 
reported losses of approximately $1 billion and $40 million NZ$ respectively (Tookey, 
2018). The Fletcher Building accumulated loss of almost NZD 1 billion occurred in a 
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span of two consecutive years 2016-2018 (Fletcher Building, 2018). The accumulated loss 
for the construction industry during the 2016 to 2018 financial years shares a significant 
percentage of New Zealand’s GDP. To recover from the current crisis, the industry needs 
to identify the factors responsible for these failures.

Cost is one of the key factors responsible for project failure in construction industry (Shane, 
Molenaar, & Anderson, 2009). This is commonly referred to as cost overrun, and is the 
difference between the initial estimated cost and final project cost. Due to the complexity 
and uniqueness of construction projects the majority become affected by inflation in the 
initial project cost which results in cost overrun (Cunnigham, 2017). Researchers have 
investigated the factors responsible for cost overruns (Cunningham, 2017; Doloi, 2013; 
Flyvbjerg, Skamris, & Buhl, 2003). Nonetheless, success is the objective of every project 
team, measured through time, budget, scope and the benefits of projects (Atkinson, 1999). 
Budget (cost) is a key success measure of project, besides, schedule (time) delays which 
often impact the cost as well as benefits from the project (Flyvbjerg, 2017). Furthermore, 
change in scope or quality influence initially agreed time and cost, hence cost overrun 
occurs. Flyvbjerg et al., 2018 also found that the probability of cost overrun is almost 86% 
worldwide, nine out of ten projects fail due to cost overruns.

The cost inflations during the construction phase are crucial and cause project failure 
(Doloi, 2013). Therefore, scope of this research was narrowed to the construction phase, 
the objective of this investigation is to identify the following:  

1. Identify factors causing cost overrun and their impacts. 

2. Create a framework to relate factors and nature of impact.

3. Explore possible methods to minimize the impact. 

LITERATURE REVIEW
Construction projects are known for their uniqueness and the involvement of various 
unknown agencies working together to accomplish the same project (Cunnigham, 2017). 
Research by Kwakye (1997) discovered that the categorisation of a construction project 
into design and execution phases lacks the practical approach to minimise buildability 
and construction risks. Due to this categorisation, projects become susceptible to changes 
and variations during the construction phase. Changes in scope or design affect the time 
and quality that eventually contribute to cost overrun the estimate. Conventionally, the 
construction project team is an amalgamation of various consultants, designers, surveyor, 
and contractors who work together on the same project. Furthermore, the stakeholder or 
the project owner regularly interferes in the project throughout its life cycle. This situation 
generates conflicts which could potentially be a cause for cost overrun of projects. 

Even though construction failures are common worldwide, occurring in every country 
whether a developed or developing economy, there are various similarities and differences 
in factors causing cost overruns and the failure of projects. The following section compiles, 
reviews and discusses the project cost overruns in developed and developing countries 
based on the available literature. Further, it evaluates the relationship between the factors 
and their impacts on projects’ success.
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The study of the Channel Tunnel (a long underwater rail tunnel) found the project cost 
overrun was 140% (Flyvbjreg, 2011). The reasons found for the unsuccess of this project 
were; complexity, interest conflicts, non-standardized design and technology, over 
commitment, scope change, inadequate contingencies, and project feasibility throughout 
the realization phase. Josephson et al. (2002) investigated the causes for reworking in 
construction projects in Swedish industry and found these reworks leads to time delays and 
cost escalation in projects. The research found rework as a salient part of the procurement 
system to maintain the quality of projects. Based on this research, factors responsible for 
rework are design, stakeholders,  unskilled labour, tools, and material quality. 

Doloi (2013) recommended that early stage estimation and cost management during the 
construction phase is crucial for the success of the project. Further, this research focused 
on the roles and responsibilities of the client, consultant and contractor and emphasised the 
relationship between as a leading factor for effective management accountable for project 
success in Australia. 

Klakegg and Lichtenberg (2016) suggest successive principal for the possibility of 
successful estimation to completely avoid cost overrun in construction projects. They 
reported that the Group Triple Estimate (GTE) procedure is key to successful projects in 
Scandinavian countries. The GTE procedure estimates and considers the extreme low and 
extreme high value with “most likely” value of each item based on historical preconditions 
and contingencies. As a result, the survey found 80% of Norwegian public projects were 
within budget while the actual final cost was 7% lower than calculated mean average 
values.

The majority of large-scale projects in developing countries are funded by the World 
Bank, the United Nations, and the World Trade Organizations. The overall influencing 
factors revealed in Ethiopia by Gebrehiwet & Luo (2017) were ranked as; (1) corruption, 
(2) lack of utilities, (3) inflation, (4) lack of quality resources, (5) delays in design, (6) 
procurement delays, (7) delays in approvals, (8) site performance, (9) payment delay, and 
(10) insufficient planning and scheduling by contractors. It is of interest that corruption 
ranked as the number one factor, that does not exist in the list of developed countries. 

Park and Papadopoulou (2012) investigated cost overrun causes in the Asia-Pacific region, 
the findings suggested clients need to accept new tendering processes to avoid cost overrun. 
The smaller projects were found to be less likely to face risks such as market inflation. 
Nonetheless, shorter duration projects lacked performance due to inadequate cost and time 
estimates caused by improper planning and poor site management. 

In addition, Rauzana (2016) further introduced two more factors; the nature of construction 
industry, and the role of project managers and they argued that each construction project 
was unique and involved various agencies acting in a definite short-term role towards 
the success. This research found factors, such as cost estimates, implementation, working 
relationships, and project documents were equally responsible for cost overrun. 

Based on literature a list of factors causes cost overrun and their relationships with the 
activity owners in construction projects from various studies was compiled (see Table 
1). The coding system used by Wanjari & Dobariya (2016) was adopted in this research 
to understand the relationship and categorisation of the main factors and factors in cost 
overrun.
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Table 1: List of main factors causes for cost overrun including factors. This information 
was collected from the literature review and modified according to the context of the New 
Zealand construction industry.

Main factors Factors
Cost inflation of material Cost inflation of material

Labour high rates
The high cost of transportation

Billing disputes Bill settlement disputes
Planning delays Design delays

Design to tender stage delay
Incomplete tender documents Incomplete tender documents

Contract management
Additional work Additional work
Design changes Design changes

Scope changes
Lack of coordination Lack of coordination between agencies

Poor site management & supervision
Fraudulent activities Fraudulent practices and kickbacks

Supplier manipulation
Mistake during construction Mistake during construction
Force Majeure Force Majeure
High-quality expectation from owner High-quality expectation from owner
Shortening of the contract period Contractual claims such as an extension of time with cost 

claims
Shortening of the contract period

Wastage on site Wastage on site
Site and labour management Relationship between site management and labour
Poor financial control on site Poor financial control on site

Cashflow and financial difficulties faced by contractors
Financial difficulties of owner
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METHODS
The construction industry spans multiple types of projects distinguishable based on the 
nature, function, size, and associated stakeholders such as public or private projects. To 
cover a wide span of research from end-to-end it is necessary to choose a methodology 
which is capable of collecting evidence from each aspect of the industry, perhaps a small 
project, mega project or a public funded project. This investigation is based on the reflections 
of the various construction professionals associated with the construction industry in 
Auckland, New Zealand. Secondary data was collected through an extant literature search, 
followed by a semi-structured questionnaire, designed to carry out face-to-face interviews 
with a few selected key stakeholders in order to gain in-depth understanding of the factors 
responsible for cost overrun. 

FINDINGS
The research focused on project failures in the Auckland construction industry. The 
participants had distinct opinions based on their experience and their association with 
industry. For analysis, findings were divided into two sections. First, a set of analysis 
identified factors affecting project success in the overall construction industry. Based on 
the literature review 51 factors were identified, affecting the construction projects and 
causing risks, delays, cost escalation, conflicts, and litigation during the construction phase 
of the project. The second section of the analysis classified factors into main categories 
of factors which contributed to cost overrun . Overall, 51 factors were categorised into 
15 main factors. These are explained in the later part of this section. This classification is 
essential to understand, compare, classify, and rank influencing factors according to their 
impact on the project, as well as to develop the cost overrun relationship model.

WHICH FACTORS CONTRIBUTE TO PROJECT FAILURE?
Overall, 15 main factors were identified from existing literature, namely: design delays, 
scope change, scope creep, cashflow inconsistencies, procurement method, project 
management, site management, labour issues, communication, risk management, tenders 
or contracts, optimism bias, consent or approvals, legislation, and transportation. Based on 
the main factors and factors investigated using manual coding analysis methods were used 
to understand the impact, relationship and ownership of component. The activity owners 
for this research were categorised into three; client, project manager, and contractors 
considering the majority of involvement. The following Table 2 summaries the external 
and internal main factors and factors responsible for cost overrun. Additionally, this table 
includes the participants views on and responses to each factor. 
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Main factors Factors External  
or Internal

Owner of 
activity

Participants’ responses

Design delays Delay in drawings Internal Project 
Manager

Participant 1 stated design delays as the 
major factor which caused cost overrun and 
added if the delay occurs due to activity 
initiated by the client, contactors charged 
for liquidated damages including the cost 
of extra labour charges which occurred due 
to delay.

 Delay in approvals Client
 Decision delays Client

Scope Change Change in existing 
scope

Internal Client/
Contractor

Participant 1 &2 categories scope changes 
in two types: a change to existing scope, 
and addition of new item. Participant 1 
dealt with 1500 stakeholders involved in a 
medium scale project. Stakeholders cause 
majority of scope changes.

 Additional works Client

Scope Creep/
Variations

Change in design Internal Client/Project 
Manager

Both participant 1 & 2 revealed the 
scope change caused delay which could 
be triggered due to introduction of new 
technology or new requirement to the 
project.

 Change in 
Technology

Internal Client/Project 
Manager

 Change in material Internal Client/
Contractor

 Rework Internal Contractor/
Project 
Manager

Cashflow 
inconsistencies

Bad payment Internal Client/Project 
Manager

All participants agreed that cashflow 
inconsistencies such as bad payment 
practices employed by either contractor 
or client affect work progress and cause 
delays. It could obstruct the project due to 
lack of labour and material supply at the 
site. 

 Payments to 
subcontractors

Internal Contractor

Procurement 
method

Control/lead authority Internal Client Participants 2 & 3 had different opinions 
about the procurement model should be 
adopted to minimise cost overrun of the 
project. Nonetheless, both agreed that 
cost overrun was majorly affected by 
procurement method applied in the project. 
The selection of the controller or lead party 
is decided by the procurement method 
adopted by the client or stakeholder of the 
project.

 Delay in material 
delivery

Internal Contractor

 Material related 
issues

Internal Contractor

Nature of 
project

Conflicts Internal Project 
Manager

Participant 2 & 3 pointed out one-off 
involvement of various highly skilled 
teams for project cause conflicts. Various agencies Internal Client

 Scale of Project Internal Contractor
Site 
Management

Project quality 
control

Internal Contractor Participant 1 & 2 agreed that site 
management is critical, it helps avoid 
conflicts, and maintains quality of work. 
For one respondent it was mandatory to 
update daily progress and to conduct timely 
follow-up and planning meetings.

 Material and labour Internal Contractor

Labour issues Insufficient labour Internal Contractor Participants 1 & 3 revealed that small 
contractors which fail to deliver projects 
on time face major losses to their business. 
When these small contractors cannot 
survive, they loose the business. Thus, 
there is a shortage of small-medium size 
contractors in the industry.

 Shortage of skilled 
labour

Internal Contractor

 Peripatetic nature of 
the industry

External  

 Material wastage Internal Contractor

Table 2: List of main factors and factors and participants responses on each factor. 
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Communication Poor communication Internal Project 
Manager

Participant 1 experienced improper 
communication  causing delays in 
decisions  which he described as one-
way communication because there was 
no response from the client-side. Project 
manager is responsible for communication 
issues, inefficient project management 
causes poor communication and decision 
delays, which contributes to cost overrun.

 Delay in decision-
making

Internal Project 
Manager

Risks 
Management

Core Quality Internal Contractors Participant 2 described risk as an unknown 
event which could cause additional works 
and delays to affect the cost of the project.  Design Errors Internal Project 

Manager
 Weather conditions External  
 Future projects Internal Contractors
 Market conditions External  
 Resignation of 

experienced team 
member

External  

 Industry boom External  
 Expansion of 

business
Internal Contractors

Tender/contract Competitive tender Internal Contractors According to participant 3, contractors 
want to expand their books to earn more 
profits, and do not estimate the risks 
involved.

 Improper tendering Internal Contractors
 Extreme small 

margins
Internal Contractors

 Lack of standard 
contract

External Council

Optimism Bias Over-optimistic in the 
ability to deliver

Internal Contractors Optimism bias, as explained by participant 
3 majorly influences the project success 
and causes cost overrun. Further, he related 
this to the contractor when the contractor is 
over-optimistic about the ability but fails to 
deliver the project.

 Insufficient planning Internal Project 
Manager

 Low-profit margins Internal Contractors
 Selection of 

contractors
Internal Client

 Excessive 
expectations

Internal Client

 Core quality Internal Contractors
 Portfolio 

Management
Internal Contractors

 Fixing provisional 
sums

Internal Contractors

Consent/ 
Approvals

Consent delays External Authorities/ All participants believed  the mid-scale and 
large volume projects such as residences, 
are affected by delays in council related 
activities.

Council
 Council related issues External Council
 Resources consent External Council
Legislation Legislative 

framework
External Authorities All participants agree that the New Zealand 

construction industry lacks a sufficient 
amount of labour, as well as the availability 
of skilled labour to deliver the projects 
within time and budget.

 Skilled migration 
policies

External Authorities

Transportation Delay in materials Internal Contractor All participants believed issues such as 
transportation require more infrastructure 
and a bigger market throughout the country 
to bring down costs involved in moving 
material from one place to another.
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Research further divided the influencing factors note into three components according to the 
owner of the activity. The list (see Table 3) shows the relationship between influencing 
attributes and responsible activity owner. It is observed that the activity owner can influence 
respective factors to avoid cost overruns. Following is the list of activity owners and their 
respective factors established based on the information collected from participants.

Table 3: Table indicates the activity owners and respective responsibilities, which 
influence the cost overrun in construction projects.

Project Manager Client Contractor
Delay in drawings Delay in approvals Change in the existing scope
Change in design Decision delays Change in material
Change in Technology Change in design Rework
Rework Change in Technology Payments to subcontractors
Bad payment Change in material Delay in material delivery
Conflicts Bad payment Material related issues
Poor communication Control/lead authority Scale of Project
Delay in decision-making Various agencies Project quality control
Design Errors Selection of contractors Material and labour issues
Insufficient planning Excessive expectations Insufficient labour

Material wastage
Core Quality
Future projects
Expansion of business
Competitive tender
Improper tendering
Extremely small margins
Over-optimistic in the ability to 
deliver
Low-profit margins
Core quality
Portfolio Management
Fixing provisional sums

  Delay in materials

The above main factors have impacts on the project success according to their association 
with the project or industry. The research sub-divided the factors according to their 
relationship and influence on the projects. The sub-division into internal and external was 
required to understand the ability to measure and control the factors and their impact. 
Internal factors are those that can be controlled by the project team, such as client, project 
manager, and contractors. External factors are such factors which cannot be controlled by 
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the project activity owners, but influence the project, such as weather, council approvals, 
legislation and transportation. Further, the main factors are divided into two categories: 
contributors and influencers. The influencers have direct impact on the project, while 
contributors can influence the project indirectly by affecting the influencers. These 
divisions are important to show the relationships between factors as illustrated in Figure 1.

Figure 1: Construction project cost influencers and contributors.

CAN THESE FACTORS BE MEASURED AND CONTROLLED?
According to the participants, failure in the construction industry is inevitable. Due to 
the nature of the industry and the involvement of factors already mentioned in the earlier 
section, it is impossible to achieve a perfect model, to avoid the failures completely. 
According to a participant, if we control internal factors, such as scope change, it has a 
cascading effect on the project. External factors, such as labour and market conditions 
cannot be controlled. 

This research discovered some methods employed to achieve success and avoid cost 
overruns. For instance, Building Information Modelling (BIM) has proven to be effective 
in avoiding risks involved, for instances in  scope change, and in factors such as scheduling 
and accurate estimates. However, the extremely high initial cost of BIM could be half 
of the overall project cost in case of small projects, so not feasible for small projects. 
Participants of this research also mentioned that the BIM use is limited to controlling the 
internal factors, while external factors could impact on the project success too.
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Communication is key in achieving success in any project with various specialised agencies 
working together towards the aim of the project. A tool such as Primavera by Oracle, 
basically connects every member working on a particular project in order to be able to 
properly communicate issues and to update the project. Though, it is an effective tool, at 
the same time, reliability and connectivity within teams is crucial. For instance, if some 
issue is posted on portal, there is a probability that more than one team member would 
start working on resolving the issue without coordinating or informing another team. Such 
incidents are rare but could generate conflicts, and further delays to the project.

A participant argued the PIPS system of procurement introduced in 2010 by Dean 
Kashiwagi, an academic based in Arizona State University, USA was the most efficient 
system to avoid cost overruns. The concept of procurement system is divided into 
three stages; selection of an experienced contractor with a proven record of satisfactory 
customers, the ability of contractors to identify and draw a risk management plan for the 
proposed project, lastly, selection of the lowest bidding tender. The system is designed to 
select based on proficiency forcing contractors to keep working in a specific field. Thus, 
the system restricts the contractors to a specific typology, and does not allow them to bid 
for projects of other domain, so restricting them from expanding their portfolio into multi-
typology contracts. 

This research found four key factors that cause cost overrun in construction projects in 
New Zealand; scope change, procurement methods, tenders/contracts, and labour issues. 
Though there are other factors influencing project success, their impact is relatively lower 
than the four factors above. This research attempted to identify the methods or instruments 
currently used to avoid or minimise the impact on the project. The employment of methods 
such as BIM, Early Contractor Involvement (ECI), Performance Information Procurement 
System (PIPS) system, etc. have been used to achieve successful projects. Though these 
methods have proved to be useful but have limitations such as usability based on scale and 
nature of project also      availability of technology which can vary from project to project.

DISCUSSION
The factors identified in the investigation are four major influencers in cost overrun due 
to: a. scope change, b. inefficient tender or contracts, c. labour issues and d. procurement 
methods. These factors were identified on the basis of the frequency of occurrence and 
their impact as described by the participants in interviews. The findings of the research 
agree to majority of the factors and suggested that there are three main factors involved: 
scope change (Park & Papadopoulou, 2012); Wanjari & Dobariya, 2016), optimism 
bias (Flyvbjerg, et al., 2018; Shane, Molenaar, Anderson, & Schexnayder, 2009), and 
procurement methods (Gebrehiwet & Luo, 2017; Asiedu, Frempong, & Alfen, 2017; 
Shane, Molenaar, Anderson, & Schexnayder, 2009). However, there are more factors 
which could potentially influence cost overrun in a project, such as design delays, scope 
creep, cashflow inconsistencies, nature of the project, site management, labour issues, 
communication, risks management, tenders, contracts, consents/approvals, legislation, 
and transportation. The main four factors act as the foundation for a successful project, 
and evading these factors in the project automatically avoids the possibility of occurrence 
of other factors through a cascading effect. For instance, this was agreed by a participant, 
that even a small change in project scope has a cascading effect, which can initiate other 
factors in cost overruns.
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Optimism bias is also responsible, as it initiates a majority of influencing factors such 
as insufficient estimates, procurement methods, risks, conflicts, etc. It is crucial to avoid 
optimism bias at on early stage a project. The majority of the participants agreed on to 
this and it was also supported by Flyvbjerg (2006) who found that optimism bias and 
misrepresentation strategies because of insufficient estimates and inappropriate schedules, 
contributed to project failures.  

While analysing the data, it was observed that codes - main factors and factors –  are 
inter-connected and form a network of activities (Figure 1). These interconnected 
activities proportionately affected others to initiate or avoid their influence. For instance, 
the selection of appropriate procurement method could prevent issues such as delays of 
material, quality, rework, and site management issues. 

Typically, procurement systems define the respective role and responsibilities of consultant 
and contractor, also who would control the project throughout its life cycle. Thus, it could 
be used to avoid the risk of conflict-related power issues. The interviewers discussed 
whether conflicts occurred due to power issues between the highly certified and temporary 
involvement of siloed agencies in a project. Rauzana (2016) mentioned the nature of a 
project that involves various agencies to achieve a goal is majorly responsible for the 
failure of projects in construction industry.  

Most participants agreed that scope change is a critical factor for performance in a project. 
As discussed early, the factors are interconnected and have a cascading effect. The 
involvement of contractors during the preparation of tender documents would enhance the 
accuracy of estimates.

Communication was observed to have a significant implication on project failure. However, 
this is avoidable by maintaining trust and relationships between the project teams. It 
was found though each team interest is limited to their role but working in coordination 
positively affects the overall project performance. Similarly, Dada (2014) suggested the 
coordination within teams could avoid site management and conflicts issues. According to 
Hewage et al. (2011) trust and teamwork is a key factor for project performance. 

In present scenario, labour issues in the New Zealand construction industry are crucial and 
unavoidable. Contractors can pre-estimate their manpower capability to deliver projects 
before bidding for a project to avoid these issues. This issue is not limited to one project 
as the shortage of labour causes high labour costs, eventually increasing the project cost. 
Also labour seeks out work which does not require moving from one place to another. 
During this research, labour issues are found to be common in developed countries such 
as USA (Shane J. S., Molenaar, Anderson, & Schexnayder, 2009), Scandinavia (Klakegg 
& Lichtenberg, 2016), and Sweden (Josephson, Larsson, & Li, 2002) as they suffer skilled 
labour issues. However, this is not mentioned in the majority of research conducted in 
developing countries, mainly in Asia as they have a big workforce. This is a legislative 
issues which can only be controlled by effective policies and proper training schools in 
the New Zealand. 

LIMITATIONS
This research had several limitations. The lack of available literature on the construction 
industry restricted the data collection methods tools. So the research attempted to 
contextualise the literature findings in the context of New Zealand. Further, the availability 
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of participants was an issue, due to which only a few key participants were interviewed. 
Following the literature review, three key participants were interviewed.  

CONCLUSION
The research aimed to identify the key factors that cause cost overrun in the construction 
industry. The four main factors that are of major concern; scope change, procurement 
methods, tenders/contracts, and labour issues causing cost overrun in construction 
projects. The secondary factors are design delays, scope change, scope creep, cashflow 
inconsistencies, procurement method, project management, site management, labour 
issues, communication, risk management, tenders or contracts, optimism bias, consent 
or approvals, legislation, and transportation. Additionally, the investigation identified 
methods being used to avoid the cost overrun such as BIM, ECI, PIPS, further studies 
should be conducted to investigate how these methods can be used in NZ context. 

Finally, the research managed to identify the relationship between influencers and 
contributors to cost overrun, their impacts and activity owners in the project (Figure 1). 
It is found each identified factor has an impact which varies according to nature of the 
project. Similarly, a few discrepancies were observed in the participants opinions due 
to the nature of their association with the construction industry. The research further 
recommends related research to be carried out for various infrastructure and building 
typology projects to identify the influencing factors of cost overruns on specific project 
types. It is important to gather a preliminary set of data in every sector, of factors causing 
failure in the construction industry. This research could provide a framework for further 
research where instruments and methods could be developed that avoid such failure factors.
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