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Abstract 
Increased competitiveness forces construction companies to be more productive, efficient, effective, and 
better integrated. Enterprise resource planning (ERP) tools help construction companies improve their 
performance levels with the integration of different departments. ERP implementation is critical since the 
failure rates are high. The major objective of this research is to explore the challenges and key enablers of 
ERP implementation in construction firms. In this respect, a case study methodology has been employed to 
three large firms. The findings of the research indicate that reluctance of the employees, lack of scope 
management, and geographical barriers have been the most significant challenges that the implementation 
teams encounter. The key enablers to overcome those challenges have been top management support, 
business process reengineering, clear goals and objectives, competent team and leader, training, and 
consultancy. This study provides a better understanding of the critical issues of ERP implementation in 
construction. The findings are expected to guide construction professionals and ERP consultants in the 
implementation process.  
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1. Introduction 

Among several information technology (IT) tools, 
enterprise resource planning (ERP) systems are 
used by construction companies for higher 
productivity and effectiveness through improved 
management of cooperated knowledge and know-
how systems [37]. Tsung [47] defined ERP as “a 
system that aims to integrate the main business 
functions across all the departments within an 
organization”. Negahban [30] indicated that the 
definition of ERP should be modified for 
construction as “IT based computer platform that 
allows for integration of various business processes 
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of an organization in order to increase efficiency, 
and thus profits, using a single database.”  
 The root of ERP systems comes from mostly 
planning systems of production and manufacturing 
markets [15]. Along with the development of IT 
technology, Materials Requirement Planning 
(MRP) systems were improved to ERP systems by 
adding and enhancing several office tools, such as; 
sales and CRM modules, human resources, 
logistics, purchasing and accounting etc. Today, 
ERP systems support companies combine and co-
operate all IT systems of departments into 
integrated single software based on a single 
database so that different departments and units of 
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a company can more easily reach and share 
information and communicate with each other.  
 The construction industry is a highly 
fragmented industry. Lee et al. [24] stated that by 
systematizing and computerizing the repeating 
operations and processes, and decreasing 
manpower to complete the task, an ERP system can 
reduce the number of procurement cycles to 
approximately 80%. Ahmed et al. [3] reported that 
ERP systems have being used by construction 
organizations to advance reaction in relation to 
clients, reinforce supply chain partnerships, 
improve organizational flexibility, increase 
decision making proficiencies, and decrease project 
completion duration and lesser expenses. These 
ERP systems are developed in order to combine and 
partly computerize a lot of business processes of 
construction companies such as; construction site 
planning, financial management, human resources 
management, customer relationship management, 
warehouse management, procurement and 
tendering.  
 There are several studies that try to explain the 
history, functions and characteristics of ERP 
systems in many different sectors [5, 22, 37, 52]. 
There is also another other group of studies 
focusing on the ERP systems developed for or used 
by construction firms [2, 3, 38, 51]. ERP 
implementation is very critical since it is not an easy 
task and there are many failed examples. There are 
several studies in the literature focusing on the 
critical success factors (CSF) of EPR 
implementation in construction [8, 9, 38, 43, 44]. 
These studies aimed at only identifying the CSFs of 
adopting ERP systems and used quantitative 
research methods. An in-depth analysis of the 
implementation process has not been done 
considering the challenges faced by the 
implementation teams and how these problems 
were overcome through various strategies.   
 There are a number of studies focusing on ERP 
implementation in manufacturing and services that 
deal with single or multiple case studies [29, 33, 35, 
45, 53, 54]. The success of ERP implementation in 
construction was investigated by Vlachopoulou and 
Manthou [49] based on a single firm.  

 Given this background, the major objective of 
this paper is to explore (i) the challenges that 
construction companies encounter during ERP 
implementation and (ii) the key enablers that help 
overcome those challenges. In this respect, a case 
study methodology is employed and the 
implementation process within three companies is 
investigated. The findings of this research are 
expected to guide the construction firms during the 
ERP implementation process in their organizations. 
 
2. ERP implementation in construction 

Chen [7] stated that 40% of all ERP 
implementations have accomplished only partial 
implementations and 20% of ERP implementation 
efforts are scrapped as total failure. Implementation 
of a system is a stage that all planned tasks and 
activities are realized. At the implementation stage, 
monitoring is essential to make sure that the system 
is implemented successfully as per the schedule and 
on the budget. Therefore, the implementation stage 
begins before project start and continues until the 
end of the system’s test duration.  
 There are various factors that affect the success 
of ERP implementation. For example, several 
authors acknowledged the importance of strong 
project leaders and champions [4, 13, 28, 32, 42]. 
Abdinnour-Helm et al. [1] and Lengnick-Hall et.al 
[25] stated that pre-implementation involvement of 
end users is a key issue for having a positive attitude 
towards the ERP systems. Lander et al. [20] 
considered the trust building mechanism between 
team members and other participants of the project 
as a major factor in the implementation process. 
Somers and Nelson [40, 41] identified top 
management support, project team competence, 
clear goals and objectives, vendor support, careful 
software package selection, user training on 
software, and use of consultants as critical success 
factors of ERP implementation. Botta-Genoulaz et 
al. [6] stated the importance of user training, 
communication between parties and role of a 
steering committee. Ferratt et al. [14] mentioned the 
importance of top management support, user 
training, team contributions, software selection 
efforts, information systems area participation and 
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consulting capability and support. These factors 
were also adopted by Chung et al. [8, 9] in their 
studies that investigated construction ERP success. 
Similarly, Tatari et al. [43] listed some CSFs in their 
study such as vendor support, clear goals and 
objectives, project team competence, careful 
package selection and user training. 
 
3. Research methodology 

Questionnaire surveys and case studies are two 
different methods that could be used in engineering 
research. Questionnaire surveys focus on the key 
elements related to research questions but surveys 
do not provide a full vision and perception into the 
problem under investigation. However, Yin [36] 
indicates that case studies aim to answer the ‘how’ 
and ‘why’ questions in a research and allow more 
in-depth analysis. In this study, it is aimed to 
employ multiple case study research method and 
thereby investigate ERP implementation process in 
construction firms. In this respect, three large scale 
construction companies are involved in the case 
studies and these three cases are used to make some 
comparisons about their implementation strategies 
and decisions in order to obtain a better 
understanding of successful implementation of 
ERP systems. 
 The validity of the study has been improved by 
following a number of strategies based on Yin [36]. 
For example, selection of companies and 
interviewees is crucial in case study research, thus 
all interviewees were selected among the team 

leaders of their ERP implementation projects of 
large scale and reputable construction companies in 
Turkey. The total duration of the experiences of the 
team leaders in construction related industries are 
between 11 and 15 years, and their ages are between 
35 and 45. Interviewee A is the technical office 
chief of a real estate development company, 
Interviewee B is the contract manager of a real 
estate investment trust and Interviewee C is the 
planning and cost control expert of a construction 
company. In order to increase external validity of 
the study and allow comparisons, multiple case 
studies are performed. Face-to-face interviews 
aimed at understanding the ERP implementation 
process better by mainly focusing on the factors that 
acted as the challenges and enablers. In addition, 
the interviews involved questions to learn the 
reasons why the companies decided to implement 
ERP; what type of resources were utilized; and to 
what extent they benefitted from the systems that 
they implemented. The case study questions and 
their brief explanations can be found in Table 1.  

3.1. Case study companies 

Company A is a real estate developer and 
construction company, operating in the sector for 
36 years. Their main expertise is multi-purpose 
high rise buildings. Their domestic turnover is 350 
million USD. They use a local ERP system called 
Yapitasi, which is developed by a Turkish software 
company for Turkish contractors. 
 

 
Table 1. Issues discussed during the interviews 

Questions Explanation 

What are the needs that drive the company to implement an ERP 
system? (Drivers) 

Needs and reasons (organizational, financial, strategic, etc.) that 
drive or force the organization to obtain and implement an ERP 
systems 

What are the resources that have been utilized to implement an 
ERP system in your company? (Resources) 

Resources (financial, technological, or human) that have been 
utilized by the implementation team during the implementation of 
the system 

What are the challenges/barriers that are faced by project 
implementation team in your company? (Challenges) 

Problems or barriers encountered by the key implementation team 
members during the implementation period 

What are the factors facilitating the implementation process of 
ERP in your company? (Enablers) 

Factors that facilitated the ERP system and helped the 
implementation team or consultants 

What are the achievements through implementation of ERP at 
project and corporate level? (Benefits)  

Benefits that are achieved through the implementation of the 
system at project and wider level 
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It took about 1.5 years to implement the system 
including parallel immigration of the past data of 
the company. Along with this ERP system, 
purchasing/procurement, partial accounting, 
project management with progress payment 
modules, reporting and planning modules are 
implemented. 
 Company B is a real estate investment trust 
(REIT), operating in the sector for 44 years. They 
are highly experienced in residential projects. They 
are traded at the Istanbul Stock Exchange with a 
public share of 49% and a market value of 280 
million USD.  They use an ERP system called 
Microsoft Dynamics Nav (formerly known as 
Navison). It took about 3 years to implement the 
system including parallel immigration of the past 
data of the company. Along with this ERP system, 
finance, accounting, project management and 
planning, purchasing/procurement, human 
resources (HR), Customer Relationship 
Management (CRM) and post-sale support systems 
are implemented.  
 Company C is a construction company 
operating in the sector for 17 years. The total value 
of the projects the company has undertaken 
amounts to nearly 4.5 billion USD. Its main areas 
of expertise are industrial facilities, energy projects, 
urban transformation projects, and housing. They 
use an ERP system called SAP. It took about 3 years 
to implement the system. Migration process was not 
a parallel immigration of the past data but 
instantaneous migration from old system to new 
SAP system. Along with this ERP system, finance 
and financial accounting, cost accounting, material 
management, purchasing/procurement, project 
management, maintenance/repair (plant 
maintenance), human resources, asset management 
modules are implemented. 
 Table 2 shows some general information about 
the companies and the interviewees. 
 
4. Findings 

4.1. Drivers 

Based on the findings of three cases, accessing 
same business data, reporting right and current 

information about businesses, creating spontaneous 
management reports are the major reasons why the 
companies decide to implement ERP systems.  
Besides these common “drivers”, Company A 
aimed at creating an integrated system that would 
bring different departments together; Company B 
planned to use ERP to save time and resources by 
following business orders easily; and Company C 
stated that ERP would integrate their different 
construction sites and headquarters and also ensure 
connection between different organizations of their 
group of companies. 

4.2. Resources 

There are various human and financial “resources” 
that are utilized to implement ERP systems. Among 
these, allocating funding is the most important 
input. Extra funds were allocated for training the 
employees, hiring experienced consultants, and 
paying for the key implementers. The companies 
did not indicate the amount of their investment 
because of confidentiality reasons. 

4.3. Benefits 

“Benefits” have been achieved at both project and 
corporate level. In terms of project level benefits, 
creating executive and operational management 
reports for each construction site fast and easily and 
accessing the correct and current data from the 
construction sites at different geographic locations 
in a faster manner are common project level 
benefits for all companies. In terms of wider 
benefits, creating a digital know-how 
(organizational memory) and providing a vision for 
the company are the most important benefits for all 
companies. Besides, ERP systems help the 
companies increase their feasibility study 
performances by creating correct and reliable 
reports for short and long term. Moreover along 
with the new ERP systems, some processes are 
revised and enhanced due to business process 
reengineering (BPR). The importance of BPR is 
mentioned in later sections. 
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Table 2. Key information on the case studies 

Case A B C 

Company age (years) 37 45 18 
Type of the company Real estate developer Real estate investment trust Contractor 
Experience of the interviewee (years) 15 11 13 
Business title of the interviewee Technical Office Chief Contract Manager Planning and Cost Control Expert 
ERP system in use  Yapitasi MS Navison (MS Dynamics) SAP 
Implementation duration (years) 1.5 3 3 

Modules of the ERP system  

• Purchasing/ 
Procurement 

• Accounting 
(Partially) 

• Project 
Management 
with 
progress 
payment 

• Planning 

• Finance 
• Accounting 
• Project 

management and 
planning 

• Purchasing/ 
Procurement 

• Human resources 
management 
(HRM) 

• Customer 
relationship 
management 
(CRM) 

• Post-sale support 
systems 

• Financial accounting 
• Cost accounting 
• Material management 
• Purchasing/ 

Procurement 
• Project management 
• Plant maintanance 
• Human resources 

management (HRM) 
• Asset management 

4.4. Challenges 

The “challenges” encountered by the project 
implementation teams can be grouped under three 
categories, including reluctance of employees, lack 
of scope management, and geographical barriers.  
(i) Reluctance of employees: The companies 
struggle to implement ERP systems because they 
are resistant to change; they face adaptation 
problems since they lack necessary knowledge.  
Employees are assigned an extra amount of work 
due to a new system being introduced in the 
companies. Apart from daily responsibilities, 
dealing with a new task takes time and effort that 
might create a negative impact on most employees. 
This in turn can cause some resistance to accept the 
new system as well.  The interviewees indicated 
that the most significant challenges have been the 
old habits of the employees; resistance to leave the 
old system and procedures; and impatience to the 
errors and mistakes at the implementation phase. 
Similar challenges are mentioned in Robey et al.’s 
[33] study as well.  

(ii) Lack of scope management: Interviewees 
mentioned that the companies lack an ERP strategy 
at the implementation phase. This creates some 
crucial negative impacts during the implementation 
phase. Clear definition of goals and objectives by 
top management about what is expected from ERP 
systems are very critical. Many researchers 
indicated the significance of defining clear goals 
and objectives by an effective scope management 
of top management level of the organizations [9, 18, 
21, 30, 39, 40, 41, 43, 44, 46, 48]. 
(iii) Geographical barriers: Most construction 
firms operate in different locations. Having 
multiple construction sites at different regions of 
the world, experiencing internet connection 
problems, not being able to train employees at each 
site are among the geographical barriers that the 
implementation teams encounter.  This is an 
important finding of the study, since previous 
works have not mentioned such a challenge for ERP 
implementation. This kind of geographical barriers 
can be solved by using satellite connections but the 
cost of this kind of internet infrastructure 
investments to the project sites can be very high 
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with respect to other kind of local internet 
connection tools. 

4.5. Enablers 

There are various factors that helped overcome the 
challenges and facilitated the implementation of 
ERP systems in the companies. These can be 
grouped under six categories namely top 
management support; BPR; clear goals and 
objectives; implementation team and leader; 
training; and consultancy. 
(i) Top management support: In terms of the 
enablers facilitating implementation process of 
ERP systems, the most significant one for all three 
cases has been top management support. The 
motivation of the key implementation team is 
crucial and this motivation can be ensured mostly 
by top management level executives by 
demonstrating the outcomes and benefits of ERP 
implementation to their organizations. The 
importance of top management support and 
commitment is also mentioned in many other 
studies [6, 9, 14, 40, 41, 43, 44, 48].  
(ii) Business process reengineering (BPR): BPR 
has been another critical factor for ERP 
implementation success. BPR is related to 
organizational change management and revision of 
business work flows.  Various studies emphasized 
the importance of organizational change 
management [3, 6, 8, 10, 11, 19, 31, 40, 41, 44]. 
Interviewee B and C have approved that they have 
had BPR operations during the implementation and 
some procedures in the organization have changed 
according to new ERP system. It should be noted 
that BPR requires top management support, which 
was the case for Companies B and C.  
(iii) Clear goals and objectives: All three 
companies indicated that top management should 
be clear about what to expect from the ERP 
implementation. Having an ERP strategy and 
thereby setting clear goals and objectives is very 
critical as also highlighted in literature [9, 18, 21, 
30, 39, 40, 41, 43, 44, 46, 48]. Similarly, planning 
the system and choosing the modules correctly is 
very crucial. Choice of ERP software package [9, 
14, 43] and choice of ERP modules [9, 14, 40, 41] 

have been also indicated as a critical success factor 
of ERP implementation.   
(iv) Implementation team and leader: Right and 
competent key implementation team and team 
members has been mentioned by the interviewees 
as a key enabler. This corresponds to  project team 
competence as mentioned in many relevant studies, 
i.e., Davis and Wilder [12], Minahan [27], Laughlin 
[23], Robey et al. [33], Somer and Nelson [40, 41], 
Umble et al. [48], Lander et al. [20] and Tatari et al. 
[43]. Besides having a competent team, an effective 
and experienced implementation team leader is 
necessary to plan the process and motivate the team.  
Effectiveness of project leader as a CSF has also 
been mentioned in Beath [4], Morris [28], Roure 
[34], Sumner [42], Parr et al. [32], Esteves and 
Pastor [13], and Somer and Nelson [40, 41]. If the 
members of the implementation team are not 
competent enough and their leader is weak, then 
one would expect problems during the process.  
(v) Training: Training end users is among the key 
enablers that the interviewees highlighted. Hutchins 
[17], Laughlin [23], McCaskey [26], Volwer [50], 
Somer and Nelson [40, 41], Botta-Genoulaz et al. 
[6], Ferratt et al. [14], Tatari et al. [43], Negahban 
[30], Tatari and Skibniewski [43] have also stated 
that training and support for users is a significant 
factor contributing to ERP success. Regular 
training was effective to overcome the reluctance of 
the employees and remove knowledge barriers.  
(vi) Consultancy: Choosing a right consultant has 
been among the key enablers of ERP 
implementation. The importance of consultancy 
and vendor support has also been highlighted in 
previous work including Somer and Nelson [40, 
41], Gargeya and Brady [16], Ferratt et al. [14], 
Chung et al. [9], Tatari et al. [2008], Tatari and 
Skibniewski [44]. Asking own employees to help 
external consultants is an important factor in order 
to use of the consultants effectively. End user 
involvement is critical since the end users provide 
important information for the external consultants 
about the old procedures and general information 
about the organization and data flow. 
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4.6. Overall evaluation of the cases 

ERP implementation has been considered 
successful by Company B and C, whereas the 
interviewee from Company A has defined the 
process as failure. The major reasons why the 
implementation process has been indicated as a 
failure are numerous. The interviewee stated that in 
the long run, end users and other significant 
employees in Company A have shown a strong 
resistance to the new system. There was an 
adaptation problem between people and the system. 
In addition, top management level did not support 
the system enough; they were not committed in the 
long run. As a result of these problems, most of the 
modules of the ERP system were not used and the 
businesses were continued to perform in an old 
fashion manner. The system in Company A can be 
referred to a prematurely-implemented ERP 
system.   
 As one of the successful implementations, the 
process in Company B was achieved through top 
management support, right and competent key 
implementation team members, right and 
competent consultants, setting clear goals and 
objectives, training employees continuously and 
having support from the ERP vendor. In case of 
Company C, the major factors can be listed as top 
management support, right and competent key 
implementation team members, right and 
competent consultants, BPR, having support from 
ERP vendor, allocating extra fund to in order to 
train end users, proper planning of the system at the 
beginning of the implementation phase, hiring full 
time key implementation team that focused only on 
the ERP system, using this team as interior 
consultant after implementation system is done, 
preferring direct immigration instantly rather than 
parallel immigration, providing a back-up system, 
and training employees.  
 The most important lesson learnt based on these 
three cases is that the human aspect is the most 
critical component of implementation success. The 
focus should be on the key implementation team 
members, end users and consultants not only on the 
technology component. As one of the interviewees 
stated “not the computers we have used but the 

implementation team members are carrying out all 
the implementation procedures. Therefore, even if 
the aim of the whole process is developing a very 
detailed and advanced computer system, the main 
attention should be paid to the humans; the end 
users of the company, the members of the 
implementation team and the consultants. A 
successful implementation of any system could be 
achieved only if these people have become the 
focus of the whole process.” 
Table 3 summarizes the challenges and the enablers 
in each case study. 
 
5. Discussion 

In construction sector, competition has been 
increasing continuously and market conditions 
have been forcing companies to manage their 
project more efficiently and effectively. At this 
point, ERP systems present an integrated IT 
solution for the projects of construction 
organizations and assist the companies to work 
more effectively. There are studies that focused on 
the business benefits of ERP in construction. In 
order to fully benefit from what ERP offers, the 
previous examples and business cases should be 
investigated. The major objective of this study was 
to investigate the ERP implementation process in 
construction firms and its characteristic features by 
identifying drivers, resources, challenges, enablers, 
and benefits.  
 
Table 3. A summary of case study findings 

  
Factors  

Company 

A B C 

CHALLENGES 
Reluctance of employees √ √ √ 
Lack of scope management √ √ – 
Geographical barriers – – √ 

ENABLERS 

Top management support √ √ √ 
Business process 
reengineering – √ √ 

Clear goals and objectives – √ √ 
Implementation team and 
leader  – √ √ 

Training  √ √ √ 
Consultancy – √ √ 
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In this respect, three case studies are performed 
with the key implementers of ERP systems in large 
scale and reputable construction companies of 
Turkey. 
 The findings suggest that there are some 
common challenges that key implementation team 
members are exposed to. Those are grouped under 
3 subtitles as follows; reluctance of employees, lack 
of scope management, and geographical barriers. 
Reluctance of the employees can be very damaging 
and lack of change management during the 
implementation could cause failure of the project if 
the relation between the employees and the new 
system is not properly performed. If a company has 
branches or construction sites at different regions of 
the world, some geographical barriers can be seen 
during the implementation of ERP systems. 
Although this is not reported to as a challenge in 
previous studies, it is highly probable that an 
international contractor will face such a barrier, 
therefore companies doing business abroad should 
plan their ERP implementation even more 
carefully. The findings also suggest that there are 
some common enablers that key implementation 
team members have benefitted from. Those are 
grouped under 6 subtitles as follows; top 
management support, BPR, clear goals and 
objectives, implementation team and leader, 
training, and consultancy. Top management 
support was key and crucial enablers for all three 
implementation team members because of the fact 
that along with ERP system, the organizations will 
be exposed to changes at information flow, so the 
reaction and the resistance from the employees of 
the company can be eliminated through top 
management support and commitment. Lack of 
scope management can also be eliminated through 
setting clear goals and objectives. In order to do 
that, top management level executives should know 
what they are expecting from the system. 
Competent key implementation team and an 
effective team leader is a must for a problem-free 
ERP implementation period. Training the 
employees regularly is very crucial to ensure that 
the new system is accepted by all members in the 
organization. Competent consultants and right use 

of consultants are also essential to eliminate 
possible problems. Support from ERP vendor 
should be sustained throughout the implementation 
process.  
 
6. Conclusions 

One of the contributions of this study is that it 
identifies the drivers, resources, and benefits of 
ERP systems but mainly focuses on the challenges 
faced by key implementation teams during ERP 
implementations and the enablers through which 
those challenges are removed. The findings of this 
study can be helpful to guide the senior managers 
of construction companies and ERP consultants to 
effectively implement ERP in the construction 
sector. This research is based on the data collected 
from three case studies from Turkey; therefore, it 
reflects the experiences of those firms. However, 
similar studies can be performed to observe market-
specific differences in terms of ERP 
implementation success. 
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