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Abstract: Changes in construction projects are very frequent and are expected to occur at any stage of
the project. These changes modify the original scope of work and affect the project in various aspects.
To minimize these effects, there is a need to implement a systematic change management system
during the construction process. This study aimed to investigate the current situation of change
management implementation, identify the main causes of change management, and assess their
impacts in the Congolese construction industry. A comprehensive literature review was conducted
for a thorough understanding of change management, and a structured survey was conducted.
The collected survey data were analyzed using the relative importance index (RII), and Statistical
Package for the Social Sciences (SPSS) methods. The results conclude that the change management
implementation situation in the Congolese construction industry is significantly high, and the project
cost and the project type play a major role in the implementation of change management in the
construction projects. The study further revealed that the main causes of changes were the project,
contractor, materials, equipment, and other causes. These changes impact the project significantly in
terms of organization, owner and contractor, project, materials, and equipment.

Keywords: Congolese construction industry; construction change management; implementation of
change; causes of change; impacts of change

1. Introduction

The construction industry is one of the key sectors that significantly contribute to the development
and economic growth of developing countries [1]. As in most developing countries, the construction
industry in D.R. Congo occupies an important position in its economic progress. Therefore, it is very
important to sustain the successful output with improved efficiency such as cost-effectiveness and
timeliness of construction projects. A construction projectis a collection of multi-organizations that differ
in nature, size, duration, and complexity. Along with this, it is known that the construction industry is
a very complex and fragmented sector. Many construction projects suffer from progress-related issues
due to several parameters. One of the most common issues that occur in construction projects is project
change, which can occur at any stage from project conception to construction [2]. Project changes are
unavoidable during the construction phases from small to major modifications due to different causes
from different sources. The changes occur due to the modifications in the planned work sequence,
changes in construction materials and methods, and corrections due to errors or omissions which
are different from the original plan. These result in a diversity of work quality, scope variations, and
confusion which make the construction project uncertain [3]. These uncertainties are the major risk
factors in the progress of construction. Moreover, these changes also result in consecutive delays
in the schedule, project interruptions, extra demands of work, increased construction costs, labor,
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overtime, and other significant impacts [4-9]. According to Lavikka et al. [10], the different additions,
modifications, and deletions of project objectives or scope adopted during the construction project
progress are considered to be a change that may have both positive and negative impacts on the project
output. Based on the positive and negative effects of changes in the construction projects, two principal
types of changes are defined as beneficial and detrimental changes [11]. The beneficial changes can be
implemented by the practice of value management. These changes further contribute to the analysis of
reactive and proactive changes. Reactive changes place construction projects at an initially expected
level of performance, while proactive changes seek to improve the project performance and attain
the targets initially [11]. On the other hand, detrimental changes have a negative impact on project
performance and have been adopted to compromise the financial value of the client [12,13]. These
changes are generally determined to replace high-quality, standard, and expensive materials with
sub-standard and cheap materials when the client faces financial difficulties. The detrimental changes
lead to uncertainties and interfaces that contribute to the generation of non-viable activities such as
modifications and reworks [14].

Several studies have investigated and identified different causes and sources of changes in the
management of construction projects. The construction industry is a project-based sector where changes
are made by three major factors: conception and planning, design, and construction. Conception and
planning involve the owners/clients, design involves design/engineering consultants, and construction
involves the contractors/sub-contractors. The changes related to owners/clients are the main source
of changes in large-scale construction projects such as the changes to specifications, scope, and
design [2,3,5,15,16]. Owner-related changes occur due to three reasons: lack of involvement in the
design development stages, failure to understand and visualize the design, and changing opinions at
the later stages of the design development steps [15]. Financial problems and request changes by the
owner also contribute to the source of changes during the construction project [5]. Changes related
to design are also among the most common causes due to the lack of coordination between design
teams, incomplete/inconsistent drawings, errors, omissions of details, modifications, unclear initial
design outlines, and incorrect description of design drawings [4,5,17]. The changes and improvements
in the design, design discrepancies, and uncertainties of the design have also been found to be the
change sources [17]. Other main causes occurring in a construction project are related to consultants
and contractors [18,19]. The lack of coordination between contractor and owner, use of alternative
construction methods to save money, adoption of new technologies, and additional works are also
the causes of the changes related to consultants and contractors [18]. In addition, the project’s
external conditions such as unexpected geological, economic, and unforeseen weather conditions also
considerably affect the project progress [15]. Another type of cause is the shortage of skilled manpower,
equipment, resources, and materials. Changes in regulation of the government, policy changes, and
economic environment also affect construction projects.

These changes lead to re-works in construction that would cause disruptions of project life
cycle performance [9,19]. These adopted re-works cause delays in project delivery which is the
origin of disputes and dissatisfactions among the parties involved in construction projects [15].
Some studies reported that changes and the lack of evaluation are the sources of delays in the progress
of construction [3,10]. Others pointed out that the poor change management system had a serious impact
on construction projects, resulting in poor project quality and increased total construction costs [7,9,20].
Moreover, it leads to delays in schedule, increased project costs, additional payments to contractors,
cost over-runs, loss of productivity, and decreased quality standards [3,8,15,21]. Considering these
impacts of changes in the management of construction projects, previous studies suggested that
proper implementation of change management, providing regular training sessions, identifying the
source, and adopting preventive measures, could be crucial to minimize the impacts of changes on a
project [2,4,22].

Changes are general, and it is important to confront, embrace, adapt, and use changes to have
a positive impact on the situation faced by the project management team [23]. Furthermore, it is
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essential to record all the changes, and they need to be properly evaluated and managed. Change
management requires a wide analysis to assess how much work is involved in implementing changes
and evaluate the impact that these changes may have on the project. However, proper management
of changes through a formalized change management process will have a significant impact on the
project. On the other hand, changes in specifications and scope are initiated mostly by the project
owners and consultants [3]. In order to eliminate these changes, the owners and consultants should
allow enough time to prepare a detailed project outline [7]. Project stakeholders should consider both
internal and external factors that influence construction project changes [11]. The process of identifying
the areas to be changed, checking the requirements of project change, project change evaluation, and
approving the project change were revealed to be the reasons for the increased effectiveness of the
project cost in [24]. To reduce the increased costs, Halou et al. [23] recommended improving the
administrative process of change that could encourage more reliable relationships among project
participants. In addition, identifying the changes, anticipating their effects, and following standard
procedures such as the change dependency framework model would help to mitigate the negative
impact of changes on construction projects [6,20,25]. The use of building information modeling (BIM)
technology in construction projects can improve project quality, shorten project duration, facilitate
better cost estimation and control, and improve construction planning and monitoring [26,27].
Therefore, this study aimed to investigate the current situation of change management
implementation, identify the main causes of change management, and assess their impacts in
the Congolese construction industry. A quantitative study was organized, and a questionnaire
was prepared with a system for collecting information from the main stakeholders related to the
construction projects. The questionnaire consisted mainly of receiving perspectives from three main
stakeholders working for small, medium, and large-sized construction companies in the Democratic
Republic of the Congo. After that, the received data were carefully examined and analyzed using the
relative importance index (RII) and Statistical Package for the Social Sciences (SPSS) methods.

2. Methods and Analysis

In order to accomplish the objective of this study, a structured questionnaire was conducted on a
selected sample of construction professionals in Congo. A total number of seventy questionnaires was
given to owners, consultants, and contractors throughout the country based on the regions to represent
the nation in general. Among them, fifty-two questionnaires were received back which represents
74% of respondents. The questionnaire was largely divided into three main parts: general information
about the company and respondents, implementation and extent of change management, causes of
changes, and impacts of changes.

The first part of the questionnaire presented the basic profiles of companies and respondents
who participated in this study. This section presents the respondent profiles from the data collected
from questionnaires as shown in Table 1. From the table, the response rate of owners, consultants,
and contractors was 52%, 25%, and 23%, respectively. In terms of size, 67% of respondents worked
for smaller, 14% for medium, and 19% worked for large companies, respectively. In addition,
respondents with a high school diploma accounted for 35%, 31% with a Bachelor’s degree, and 4%
with a Master’s degree. Moreover, 17% of the respondents had different backgrounds while 13%
had been trained to work in construction projects. In the discipline-of-expertise view, site engineers,
project developers, other discipline workers, and architects accounted for 56%, 19%, 13%, and 12%,
respectively. The respondents were also evaluated and classified as persons with 5 years, 5 to 10 years,
10 to 15 years, and more than 15 years of work experience, and the rate of respondents was 61%, 33%,
4%, and 2%, respectively. The second part of the questionnaire concentrated on assessing the causes
that mostly affect construction projects due to change management. This consisted of a total of forty-six
questions divided into eight groups of causes. From the results, the causes of change management
were identified, the relative importance index (RII) was calculated, and then the average RII values
for each group were calculated and categorized. The third section consisted of six groups of impacts
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of change consisting of thirty-one questions. Through this section, the significant impacts of change
management on the construction projects were identified, and the RII was calculated in order to rank
and categorize according to their effects on the project.

Table 1. Profile of the company and respondents.

Characteristics Respondents N %
Owner 12 52%
Type of organization Consultant 27 25%
Contractor 13 23%
Small size (20 or fewer employees) 35 67%
Company’s size Medium size (21-99 employees) 7 14%
Big size (100 or more employees) 10 19%
Training 7 13%
, Diploma 18 35%

R dent

quiof?caiir:)ns Bachelor 16 31%
Master 2 4%
Others 9 17%
Architect 6 12%
Respondents job title Peveloper 10 19%
Site Engineer 29 56%
Others 7 13%
Less than 5 years 32 61%
Respondent’s working 5-10 years 17 33%
experience 10-15 years 2 4%
Over 15 years 1 2%

The above questionnaire survey aimed to define the perception of the professionals involved in
construction such as owners/clients, consultants, and contractors of the causes and impacts of changes
that occur in construction projects. The questionnaire was based on the 5-point Likert scale rates from
very low to very high importance (1 to 5 scales) depending on the level of importance of both the
causes and impacts of changes on the construction project. The collected data were primarily analyzed
by using Microsoft Excel. The causes and their impacts were evaluated, ranked, and categorized based
on the following equation:

— A
RII = ¥, 2 O
(0<RI<1)

where RII = relative importance index, W = weight given to each factor by respondents (ranging from
1 to 5), A = highest weight (5 in this case), and N = total number of respondents. The RII values
should be obtained in the range from 0 to 1 (0 < RII < 1). The higher the RII values (RII < 1), the
greater the causes and impacts, and the lower values (0 > RII) indicate the lesser. Finally, the Spearman
(p) [28] rank correlation coefficient was used to measure the difference in ranking between two groups
of respondents (e.g., owners/clients vs. consultants, owners/clients vs. contractors, and consultants
vs. contractors) who scored on various factors. The Spearman (p) rank correlation coefficient was
calculated using the following equation:

6x (X di?)

Rho(p) :1_n><(n2—1)

2
where Rho(p) is Spearman’s rank correlation coefficient, di is the difference in ranking between each
pair of factors, and n is the number of factors. The value of the Spearman (Rho) rank correlation
coefficient lies in the range between —1 and +1. The obtained coefficients indicate perfect positive
correlation (+1), no correlation (0), and perfect negative correlation (-1).
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3. Results and Discussion

3.1. Decision Factors that Determine the Implementation of Change Management

Figure 1a shows the extent of change management implementation in the Congolese construction
industry. The X and Y axes represent the extent of change management implementation and the
number of respondents. From the figure, a total of seven respondents said that they did not implement
changes at all, while ten respondents said the implementation was less than 50%. Furthermore, fifteen,
three, and seventeen respondents said the change management was implemented at 50%, >50%, and
in all the projects (100%), respectively. This analysis showed that the extent of change management
implementation in the Congolese construction industry was significantly higher (from 50% to 100%).
Therefore, it is very important to identify the decision factors in implementing change management.
To identify these factors, the survey questionnaire included five key factors: project type, project size,
project nature, owner’s request, and project cost were listed, and the respondents were required to list
the factors that encouraged the most to implement the change management. The decision factors for
the implementation of change management in the Congolese construction industry were analyzed
and are presented in Figure 1b. From the figure, nineteen and thirteen respondents indicated that the
decision factors for the implantation of changes were project cost and type. Seven respondents pointed
out owner’s request and another seven respondents indicated project nature for implementing change
management. Finally, according to the six respondents, project size was found to be the factor least
encouraging the implementation of change management. Based on the above results, the factors most
encouraging construction companies to implement change management in their projects were project
cost and project type. According to Zou et al. [29], project cost is the most sensitive and influential part
of construction projects.

20
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O T T
Notatall <50% 50% > 50% All the projects

Extent of change management implementation
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Figure 1. Cont.
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Figure 1. (a) Extent of change management implementation; (b) Decision factors for the implementation
of change management.

3.2. Causes of Changes

Table 2 shows the results of the RII analysis of the causes of change management opinions of the
main stakeholders: owners, consultants, and contractors involved in the construction projects of Congo.
The overall RII average analysis results show that the project-related changes had a higher RII value of
0.69, while changes related to the contractor, materials and equipment, and economy and government
regulations had an RII average value of 0.68, respectively. Changes related to the design, organizational
and management, environmental conditions, and the owner showed the average RII values of 0.67,
0.65, 0.65, and 0.64, respectively. These overall RII average values of causes of change management are
shown in Figure 2. The above results indicate that the four main causes for change management in the
construction projects of Congo were changes related to the project, contractor, materials and equipment,
and economy and government regulations. These four main causes were mainly considered in this
study and explained more in detail. In the project-related causes, the findings reveal the inaccurate
cost estimating and shortage of financial status of any party involved in the project to be the highly
influencing factors with the RII values of 0.72 and 0.69, respectively. Project complexity and change
of the financial status of any party involved in the project were also found to be less influential to
project-related changes with the common RII values of 0.68. To improve project-related changes,
the involved parties should provide proper cost estimating without any mistakes. Along with this,
project stakeholders should ensure enough financial, material, and skilled human resources available
throughout the project to avoid shortage. In the contractor-related changes, the contractor’s desire to
improve the quality of work at the site was found to be the most influential factor with the RII value of
0.74. In addition, the rectification of construction mistakes, contractor’s desire to improve the financial
conditions, and contractor’s financial difficulties were found to influence the contractor-related causes
with RII values 0.70 for each, respectively. The contractors should not apply any decisions for the
improvement of work, and any decisions to improve can be made before implementing at the site.
In addition, the unavailability of equipment and specification in materials influence the most in the
changes related to materials and equipment with 0.71 and 0.70 RII values. The equipment and materials
need to be available throughout the progress of construction. The changes related to the economy
and government were influenced by the new government regulations and change in the economic
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conditions of the country with the RII values of 0.73 and 0.67, respectively. These external factors that
are not associated with the stakeholders can also be considered in advance while the project planning
is elaborated. In design-related changes, design improvements and errors and omissions of details in
design were discovered to influence the change management the most with an RII average of 0.78 and
0.75, respectively. The employment of a skilled and experienced design team can reduce these errors
and mistakes in the designs.

From the overall RII results, the peak five individual factors that cause the implementation of
change management were identified and are presented in Figure 3. The design improvements with the
0.78 RII value was found to be ranked as first and followed by the contractor’s willingness to improve
the quality of work as second with the RII value of 0.76. The errors and omissions of details in design,
the owner’s financial difficulties, and changes in new government regulations were further ranked as
third, fourth, and fifth with the RII values of 0.75, 0.74, and 0.73, respectively.

0.70 T T T T T T T T
0.69 - @Froject .
.. Economy and
0.68 [ Contractor W= W= -, govenment regulations 7
Materials and = .
%’ 067 k equipment "A_Desig‘n i
o) S
2
S 066 |
0.65 L Environmental conditions P . |
Organizational and management -
0.64 = .
Owner
0.63 J. J. J. J. J.
Causes of change management
Figure 2. Average for the causes of changes.
0.79 T T T T T
0.78 - @ Design improvement .
0.77 .
[} .-. .
S 076 | v.I.mprove the quality of work i
= e 5
% . Error and omissions of
S 075f “#._ details in design .
074 | S |
Owner's financial difficulties
073 | =) -
New government regulations
0.72

Causes of change management

Figure 3. Peak causes of change management.
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Table 2. Field survey showing the results of causes of change management from the relative importance index (RII) analysis.

Organization
Causes of Changes Owner Consultant Contractor Overall Average
RII Rank RII Rank RII Rank RII Rank
Design-related changes RII Average = 0.67
Error and omissions of details in design 0.82 1 0.76 3 0.66 3 0.75 2
Uncertainty and complexity of design 0.73 3 0.73 4 0.55 5 0.67 5
Balancing feedback in design 0.67 5 0.71 5 0.69 2 0.69 4
Lack of coordination during the design 0.65 6 0.61 7 0.48 7 0.58 7
Modification of the original design 0.60 8 0.63 6 0.69 2 0.64 6
Dimensional error in architectural drawings 0.72 4 0.82 1 0.60 4 0.71 3
Design improvements 0.75 2 0.78 2 0.82 1 0.78 1
Design change of mind 0.63 7 0.52 8 0.52 6 0.56 8
Contractor-related changes RII Average = 0.68
Lack of coordination between contractor and owner 0.73 2 0.62 6 0.66 2 0.67 4
Additional work 0.68 5 0.75 4 0.60 5 0.68 3
Construction method change (adopt new technology) 0.58 6 0.69 5 0.62 4 0.63 6
Rectification of construction mistakes 0.70 4 0.76 3 0.65 3 0.70 2
Improving the quality of work at site 070 4 0.77 2 0.82 1 0.76 1
Use of alternative construction method to save money 0.72 3 0.69 5 0.54 6 0.65 5
Contractor’s desire to improve the financial conditions 0.68 5 0.78 1 0.65 3 0.70 2
Contractor financial difficulties 0.75 1 0.75 4 0.60 5 0.70 2
Owner-related changes RII Average = 0.64
Change of plans (design) by the owner 0.63 3 0.67 4 0.57 2 0.62 3
Schedule change by the owner 0.67 2 0.62 5 0.57 2 0.62 3
Change in specification and scope of work by the owner 0.62 4 0.70 3 0.49 3 0.60 4
Owner’s financial difficulties 0.82 1 0.80 1 0.60 1 0.74 1
Additional or reduction of works/scope (not part of the original litter) by the owner 0.60 5 0.72 2 0.57 2 0.63 2
Organizational and management-related changes RII Average = 0.65
Change in management 0.73 2 0.72 2 0.59 3 0.68 2
Lack of timely and effective communication 0.60 7 0.73 1 0.66 1 0.66 4
Lack of integration between departments 0.62 6 0.61 6 0.57 4 0.60 6
Poor project management 0.68 4 0.71 3 0.57 4 0.65 5
Inadequate working drawing details 0.62 6 0.73 1 0.62 2 0.66 4
Ambiguity in project goal or scope 0.72 3 0.70 4 0.59 3 0.67 3
Shortage of skilled manpower 0.75 1 0.73 1 0.57 4 0.68 2
Poor procurement process 0.73 2 0.73 1 0.62 2 0.69 1
Changes to organizational processes 0.63 5 0.70 4 0.52 5 0.62 7
Co-ordination and control 0.58 8 0.68 5 0.62 2 0.63 4
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Table 2. Cont.

Organization
Causes of Changes Owner Consultant Contractor Overall Average
RII Rank RII Rank RII Rank RII Rank
Project-related changes RII Average = 0.69
Project complexity 0.67 4 0.72 2 0.65 1 0.68 3
Inaccurate cost estimating 0.77 1 0.77 1 0.62 4 0.72 1
Short of resources 0.72 3 0.71 3 0.63 3 0.69 2
Change of financial status of any party involved in the project 0.73 2 0.66 4 0.64 2 0.68 3
Changes related to environment and site conditions RII Average = 0.65
Difficult site conditions 0.67 2 0.67 2 0.62 1 0.65 2
Unforeseen conditions 0.67 2 0.70 1 0.59 2 0.65 2
Improper site investigation 0.73 1 0.67 2 0.59 2 0.66 1
Changes related to materials and equipment RII Average = 0.68
Unavailability of equipment 0.68 2 0.75 1 0.71 1 0.71 1
Specification in materials 0.68 2 0.70 2 0.71 1 0.70 2
Lack of appropriate equipment 0.78 1 0.60 4 0.63 2 0.67 3
Substituting material price 0.63 3 0.68 3 0.62 3 0.64 4
Fluctuation of material prices 0.73 2 0.70 3 0.59 2 0.67 3
Changes related to economy and governmental regulations RII Average = 0.68
New government regulations 0.82 1 0.73 2 0.65 1 0.73 1
Changes in government decisions and policies 0.68 3 0.65 4 0.59 2 0.64 3
Changes in the economic conditions of the country 0.58 4 0.77 1 0.65 1 0.67 2
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3.3. Impacts of Changes

Table 3 presents the field survey showing the results from RII analysis of the effects of changes
on the Congolese construction process. This result reveals that changes in management can lead the
construction projects into impacts that can affect its performance and success. The RII overall analysis
results reveal the organizational and management-related impacts with the higher RII values of 0.69.
Meanwhile, owner and contractor and project, materials, and equipment followed with an equal RII
value of 0.67. The economy and government and design-related changes scored less with the RII values
of 0.66 and 0.65, respectively. These overall impacts of change are presented in Figure 4. From the
above RII results, three main impacts are considered to be the most important which are factors related
to organization and management, owner and contractor, and project, materials, and equipment. In the
organizational and management-related impacts, disputes between the professionals and inadequate
project change management were ranked high with the RII values of 0.76 and 0.70, respectively. Regular
meetings of the main actors involved in the project will reinforce the interpersonal relationships and
will decrease any collisions between all stakeholders involved in the project. In addition, a sufficient
understanding of the project management objectives will lead the project to meet its objectives (lead the
project to successful performance). In the impacts related to the owner and contractor, additional costs
for the contractor and disputes between owner and contractor were ranked higher with the RII values
of 0.72 and 0.71, respectively. Changes that could lead to supplementary costs to the contractors should
be avoided throughout the project. Finally, in the project related impacts, workers” motivation and
productivity loss were ranked first and second with the RII values of 0.73 and 0.71. It is important for
project managers to regularly provide relevant worker incentives and improved management practices
in order to contribute to the improvement of the productivity of construction performance [30].

0.70 T T T T T
0.69 | ° Organization and management i
0.68 -
o >
&0 . , ,
© 3 Project, materials, and equipment
S 067} LT i
,‘_.“ Owner and contractor
&
) Economy and government 1
0.65 | “A Design
0-64 | | |

Impacts of change management

Figure 4. Average for impacts of change management on the project.
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Table 3. Field survey showing the results of the impacts of changes from the RII analysis.

Organization
Impacts of Change Management Owner Consultant Contractor OverallAverage
RII Rank RII Rank RII Rank RII Rank
Design-related impacts RII Average = 0.65
Increase design fees 0.75 1 0.73 1 0.69 1 0.72 1
Infective design 0.73 2 0.70 2 0.49 4 0.64 2
Increase chances for design mistakes 0.57 4 0.65 3 0.52 3 0.58 3
Affect project delivery time (completion schedule delay) 0.67 3 0.62 4 0.62 2 0.64 2
Organizational and management-related impacts RII Average = 0.69
Affect resource and equipment 0.73 3 0.70 2 0.51 4 0.65 5
Increase supervision fees 0.67 5 0.69 3 0.69 2 0.68 3
Inadequate project change management 0.72 4 0.69 3 0.68 3 0.70 2
Disputes between the professionals 0.78 1 0.75 1 0.74 1 0.76 1
Loss of productivity and efficiency due to interruption and out-of-sequence works 0.77 2 0.57 4 0.68 3 0.67 4
Impacts related to owner and contractor RII Average = 0.67
Disputes between owner and contractor 0.77 2 0.65 5 0.72 1 0.71 2
Additional costs for the contractor 0.73 3 0.73 1 0.69 2 0.72 1
Delays in payment to contractor 0.65 5 0.70 3 0.62 5 0.66 4
Increase construction cost 0.72 4 0.67 4 0.66 3 0.68 3
Re-work and demolition 0.78 1 0.72 2 0.54 6 0.68 3
Decrease quality of work 0.53 6 0.67 4 0.65 4 0.62 5
Impacts related to project, materials, and equipment RII Average = 0.67
Loss of motivation 0.83 1 0.66 5 0.69 2 0.73 1
Increase chance of frustration and among concerned people 0.72 4 0.62 6 0.71 1 0.68 4
Increase chance for material waste due to re-work operations 0.77 2 0.57 7 0.66 4 0.67 5
Loss of productivity 0.67 5 0.74 1 0.71 1 0.71 2
Poor project management 0.72 4 0.71 2 0.66 4 0.70 3
Decrease in output quality due to the substitution of materials 0.62 4 0.67 4 0.52 7 0.60 8
Revisions to project reports, drawing, and documents 0.73 3 0.62 6 0.57 6 0.64 7
Break of the project due to unavailability of materials 0.65 6 0.70 3 0.63 5 0.66 6
Affect the project delivery time (delay of completion schedule) 0.63 7 0.67 4 0.68 3 0.66 6
Impacts related to economy and government RII Average = 0.66
Fluctuation in material price 0.73 1 0.56 3 0.75 1 0.68 1
Increase in tax regulations 0.68 2 0.67 1 0.62 3 0.66 2
Decline in project quality output 0.60 3 0.65 2 0.65 2 0.63 3
Impacts related to environment and site conditions RII Average = 0.64
Damage in materials 0.65 3 0.67 1 0.63 2 0.65 1
Delay in the project schedule 0.75 1 0.62 2 0.52 3 0.63 2

Increase in project cost 0.68 2 0.53 3 0.75 1 0.65 1
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From the overall results, the peak six single factors that constitute the effects of change management
on the project were identified and are presented in Figure 5. The disputes between professionals were
ranked first with the RII value of 0.76. The workers’ loss of motivation was ranked second with the
RII value of 0.73. The additional costs for the contractor and the increased design fees were ranked
third with the identic RII values of 0.72. Finally, disputes between the owner and contractor and loss of
productivity were ranked fourth with the common RII values of 0.71.

0.7‘7 I 1 T T T 1
0.76 + @ Disputes among professionals _
0.75 | .
o) .'.
R 074 ]
3] "
= A .
E 073 I v..Loss of motivation |
5. Increased design fees
0.72 - B i
Additional revenue for contractor = - Loss of
roductivi
0.71 | PO o e
Disputes between
owner and contractor
0.70 ] ] ] ]

Impacts of change management
Figure 5. Peak impacts of change management.

3.4. Correlation Results

The Spearman’s rank correlation was analyzed to define the relationship between two groups
of respondents from owners, consultants, and contractors. This correlation coefficient measures the
strength and degree of the relationship between respondents. The value of the Spearman (Rho)
rank correlation coefficient lies between —1 and +1 which indicates perfect positive correlation (+1),
no correlation (0), and perfect negative correlation (—1).

The correlation coefficient of the causes is shown in Table 4. The coefficient between owner and
consultant, owner and contractor, and consultant and contractor obtained 0.997, 0.998, and 0.999,
respectively. From the respondents, the highest correlation coefficient obtained was between consultant
and contractor (strong), but the other two variables (owner vs. consultant and owner vs. contractor)
also showed a strong correlation. Table 5 shows the correlation coefficient of the impacts of change
management. The correlation coefficient for the impacts of change management indicates a strong
(Rho(p) = 0.999) correlation between all the three groups (owner vs. consultant, owner vs. contractor,
and consultant vs. contractor) involved in the projects. The results of the above correlation coefficients
imply that most of the respondents had almost the same perception about the causes and impacts of
change management.
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Table 4. Correlation analysis results of the ranking of the causes of change management.

di2 , . .
Respondents Rho(p) =1 - 2?(%2_‘1)) Respondents” Relationship
Owner vs. consultant 0.997 Strong
Owner vs. contractor 0.998 Strong
Consultant vs. contractor 0.999 Strong

Table 5. Correlation analysis results of the ranking of the impacts of change management.

Respondents Rho(p) =1 — zigzdj)) Respondents’ Relationship
Owner vs. consultant 0.999 Strong
Owner vs. contractor 0.999 Strong
Consultant vs. contractor 0.999 Strong

4. Conclusions and Recommendations

This study investigated the current situation of change management implementation, identified
the main causes of change management, and assessed their impacts in the Congolese construction
industry. From the results, change management implementation in the Congolese construction industry
is significantly higher. Moreover, the factors that have the most influence are the project cost and
project type, while the owner’s request, project nature, and project size have minimal influence on
decision factors to implement the change management.

The causes of change management were identified and concluded with the project-related changes
as the top with the RII average of 0.69. These changes were influenced mostly by inaccurate cost
estimating and shortage of resources. Moreover, the contractor-related changes (RII average = 0.68),
materials and equipment changes (RII average = 0.68), economy and government-related changes (RII
average = 0.68), design-related changes (RII average = 0.67), organizational and management-related
changes (RII average = 0.65), environmental conditions (RII average = 0.65), and owner-related changes
(RII average = 0.64) are the causes of change management in the Congolese construction industry.

From the discussed causes, the impacts of changes on the project completion were studied and are
listed below. Organizational and management, owner and contractor, project, materials and equipment,
economy and government, and design-related impacts had RII average values of 0.69, 0.67, 0.67,
0.66, and 0.65, respectively. The disputes between professionals were found to influence the most
organizational and management-related impacts with the RII values of 0.76 and 0.70, respectively,
while additional costs for contractor and disputes between owner and contractor were found to be the
factors that mostly influence the impacts related to the owner and contractor with the RII values of
0.72 and 0.71. Furthermore, workers’ loss of motivation and loss of productivity in the project affected
more the impacts related to project, materials, and equipment with the RII values, respectively, equal
to 0.73 and 0.72.

Knowing the implementation status, causes, and impacts of change management will be a starting
point to reduce changes that negatively affect project performance and will allow the Congolese
construction industry to boost their opportunities for project success. This study further recommends
the improvement of change management. Primarily, construction stakeholders should ensure complete
proper estimation of cost considering different factors such as an increase or decrease of tax, material
price, and payment. In addition, contractors should minimize the improvement of new work to
establish at the site and to ensure the availability of equipment until the completion of the project.
Moreover, the design should be finalized before establishing the project to avoid improvements in
design while implementing the project, the availability of materials during the project should be
ensured, and the environmental conditions of the site investigated thoroughly. The owner should
ensure the total finance to complete the project to avoid shortages due to bank loans, bankrupts, and
other factors.
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