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Abstract  The construction industry involves different stages that are followed for the building projects to be executed. 
Designing is one among the stages involved. What is expected to be executed is what had been designed but things may be 
different from this expectation. The objective of this research is to analyze the factors that lead to change of design and their 
effects during construction stage of building projects in Dar es Salaam, Tanzania. This research employed survey as a 
methodology where data collection was done through questionnaires which were distributed to different parties in 
construction which included clients, building contractors and consulting firms. The analysis of the study was done by using 
SPSS version 20 where by eventually the factors of change of design during construction stage and their effects were 
analyzed. The results identified different factors that lead to change of design during construction stage such as owner’s 
factors, design consultant factors, managing consultant factors, contractor’s factors, environmental factors, political and 
economic factors and third parties’ factors. Also the results identified the effects that affect the overall performance of the 
building projects such as delay of the projects, increasing of cost of the projects, abandoning of the projects, wastage of 
materials and conflicts between the parties. The results recommend proper implementation of feasibility study before design, 
effective involvement of the parties during design stage, provision of clear brief by the client, provision of proper time for 
designing, ensure sufficient budget for the project, undertaking detailed underground investigation, design team should check 
for perfect design, proper supervision for both consultant and contractor and involvement of end users before starting of the 
construction. 
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1. Introduction 
The construction industry in general is accompanied by 

the changes of different aspects in it in such a way some are 
inevitable. There are different factors that lead to change of 
design during construction stage some of which lead to cause 
problems to the overall performance of building construction 
project [9]. Changes in design are frequent in many projects 
in which construction starts before the design is finalized. 
Such changes affect the project in various ways depending 
on the timing of the change [14].  

As [3] put forward, construction projects are more 
difficult to manage because of uncertainty factors inherent in 
the projects. The uncertainty of the projects is reflected in the 
difficulty of obtaining design information during the design 
process. As a result, most projects end up with high amounts 
of design changes during construction stage. 

There are different researchers whose research output 
found that  change of  design of  building projects  cause  
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negative impact in building construction. For example the 
research done by [22] which based on assessing the causes 
and effects of delays and disruptions in construction projects 
in Tanzania, found the main causes as: design changes, 
delays in payment to contractors, information delays, 
funding problems, poor project management, compensation 
issues and disagreement on the valuation of work done. 

Although it was portrayed by [22] that, the design change 
was one of the major causes that affecting performance and 
causing disruptions in construction projects in Tanzania, but 
what influenced occurrence of these changes of design were 
not discussed. 

The aim of this research is to find out why these changes 
occur while there are design teams in building construction 
design. Also what are the effects of these changes in building 
projects? Many building construction projects that take place 
in Tanzania are subjected to change of design while in the 
course of execution and the consultant teams are changing 
the design more than one time. 

2. Change of Design in Construction 
The design process is a process that is performed in a 

series of iterative steps to conceive, describe and justify 

javascript:openWin('/WorldClient.dll?Session=JDQCKAE&View=Compose&To=luvara001%40yahoo.com&New=Yes','Compose',800,600,'yes');


94 Iliyas J. Suleiman et al.:  Factors Influencing Change of Design of Building  
Projects during Construction Stage in Dar-es- Salaam Tanzania 

 

increasingly detailed solutions to meet the needs of the client 
[7]. Even though these changes are inevitable to occur as 
explained by Chronicle in his research [9] but the problem is 
the frequency and major changes involved that at the end 
affect the overall performance of building construction 
projects [9]. 

In construction projects, a change refers to an alteration or 
a modification to pre-existing conditions, assumptions and 
basic information, or requirements. It includes work, time, 
cost and method of performance [15]. It is described by [19] 
that building design is the process of providing all 
information necessary for construction of a building that 
meet its owner’s requirements and also satisfy public health, 
welfare, and safety requirements. Building design may be 
legally executed only by persons deemed competent to do so 
by the state in which the building is to be constructed. 
Competency is determined on the basis of education, 
experience, and ability to pass a written test of design skills. 

In the work by [8], design change is defined as any change 
to the scope of the work as defined by the contract 
documents following the creation of legal relations between 
the principal and the contractor. Often the changes are no 
fault of the contractors. Design changes may occur in 
architectural, structural, plumbing and drainage, site works 
or other aspects of construction. 

According to [20], there are different members that 
contribute to change of the design during the design and 
construction phase of building construction projects. The 
following are players that cause change of design during 
construction stage of building projects: The contractor (main 
contractor or subcontractor), the design team (including 
architect, service engineers, structural engineers, etc) and the 
client/employer himself. 

2.1. Building Project Stages 

There are six stages of design and construction of the 
construction projects [5]. However, on some projects, 
several of these steps may be combined or there may be 
additional ones. These phases are: 

2.1.1. Conceptual Design 

It is the first stage where by the client/employer and the 
architect sit and discuss on the requirements of the project 
For example how many rooms are needed and what are the 
functions of the spaces. Also the fitness between the owner’s 
needs, wants and budget are tested [5]. 

2.1.2. Schematic Design 

It is the stage where by the architects give graphic shape to 
the owner’s program. It goes through several revisions, 
because the first design proposals prepared by the architects 
are rarely being approved by the owner. The architects 
communicate the design proposal to the owner including 
plans, elevations, sections, freehand sketches, and 
three-dimensional graphics [25]. 

2.1.3. Design Development 

It is the stage in which the architect and the specialty 
consultants prepare design development documents to define 
further the size and character of the project. It includes 
architectural, civil, structural, mechanical, and electrical 
systems, materials, specialty systems, interior development, 
and other such project components that can be used as a basis 
for working drawing development [19]. 

2.1.4. Construction Documentation 

At this stage inclusion involves preparation of 
construction documents such as drawings and specifications 
as well as preparation of the documents for bidding process 
[19]. 

2.1.5. Construction Bidding  

At this stage, the drawings and other bidding documents 
prepared during construction documentation stage are used 
in finding the competent contractor and when the contractor 
is procured, negotiation follows before awarding the contract 
[32]. 

2.1.6. Construction Administration 

It is the process whereby the Construction Manager or 
contactor in general, working together with the architect who 
acts as client/employer’s agent to oversee construction to 
ensure conformity to construction drawings, specifications, 
and standards [32].  

In spite of the fact that there are five phases before 
construction starts (construction administration), change of 
design during the construction is much observed to affect the 
general overall performance of the building projects. 

2.2. Factors Influencing Change of Design 

Changes of design in construction can be caused by 
various sources at different stages of the work, moreover in 
this context the focus is during construction stage. The cause 
of change may originate from external or internal issues that 
may occur during the development phases of project i.e from 
basic design to construction [15]. 

The following identified factors are part of literature 
review on factors leading to change of design during 
construction stage happening elsewhere in the world. The 
detailed review has resulted in identifying 42 common 
factors (30 are internal factors and 12 are external factors) 
that influence the change of design during construction. 
These factors were strongly considered for further 
investigation to find significance, occurrence and relevance 
toward the Tanzania construction industry. The identified 
factors are divided into seven groups which are owner’s 
factors, design consultant factors, managing consultant 
factors, contractor’s factors, political and economic factors, 
environmental factors and third parties factors.  
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2.2.1. Internal Factors 

The following are internal factors that lead to change of 
design during construction stage as shown in Table 1 to 
Table 4. 

Table 1.  Summary of owner’s factors in causing the change of design 
during construction 

Owner’s Factors Source(s) 
The owner instruction to modify a design (OIMD) [2]; [18] 
Owner’s change of schedule due to financial problem 
(OCSFP) [29];[2] 

Incorrect information given by owner (IIGO) [23]);[19];[2] 
Owner fails to make decisions or review document at 
the right time (OFMD) [2]; [29] 

Additions of new works/scopes (not part of original 
scope) (AONW) [2] 

Omission of works/scopes (reduction on original 
scopes) (OOW) [2] 

Unclear initial design brief (UIDB) [2]; [30] 

Table 2.  Summary of design consultant’s factors in causing the change of 
design during construction 

Design Consultant’s Factors Source(s) 
The unrealistic period to design (UPD) [2] 
The failure of a consultant to provide adequate and clear 
information in the tender documents; errors and omission 
of consultants (FPACITD) 

[19];[1] 

The changes made as a request of a consultant (CMRC) [2]; [1] 
The consultants who are not familiar with the regulations 
and construction permits (CWFRCP) [2];[19] 

The presence of conflicts between contract documents 
(PCBCD) [2] 

The low consultant fee and poor coordination of design 
team members (LCFPC) [2] 

Lack of consultant’s knowledge of available material and 
equipment (LCKAME) [2] 

The underestimate of the cost of the project  (UCP) [2] 
Unclear and inadequate details in drawings (UIDD) [11] 

Production of Structural detail does not match 
Architectural detail (PSDDMAD) 

[2] 

 

Table 3.  Summary of contractor’s factors in causing the change of design 
during construction 

Contractor’s factors Source(s) 
The unrealistic construction’s schedule (UCS) [2] 
The changes initiated by contractors to improve 
quality and constructability(CICIQC) [18];[2]; [19] 

Lack of contractor’s involvement in design (LCID) [29];[2] 
Contractor’s desired profitability, cost escalation & 
financial problem (CDPCE) [2];[29] 

Poor project management and planning by contractor 
(PPMP) [2]; [29] 

Contractor’s change requests for easier operations, 
higher income, within the allowable limits for the 
project (CCR) 

[2] 

Lack of coordination among members with design 
team (LCAMDT) [2] 

Rectify construction mistakes (RCM) [2] 

Table 4.  Summary of managing consultant’s factors in causing the change 
of design  

Managing consultant factors Source(s) 

Failure of communication amongst parties involved 
within a construction project (FCAPI). [1];[2] 

Improper supervision of the work executed by 
contractor (ISWEC) [2] 

Lack of precise decisions (LPD). [2] 
Insufficient careful checking and correct planning 
documents (ICCCPD). [2] 

Lack of rapid decisions (LRD). [2] 

2.2.2. External Factors 

Table 5, Table 6 and Table 7 shows the external factors 
that lead to change of design during construction stage. 

Table 5.  Summary of environmental factors in causing the change of 
design during construction 

Environmental factors Source(s) 

Changes of weather conditions (CWCS) [2] 

Occurrence of natural disaster such as flood, earthquake 
(ONDFE) [2] 

Insufficient information on geological conditions (IIGC) [2] 

Unforeseen ground conditions (UGC) [2];[33] 

Table 6.  Summary of third party’s factors in causing the change of design 
during construction 

Third parties’ factors Source(s) 

The complaint from neighborhood (CFN) [2] 

The request made by end user (RMEU) [2] 
The request from investor who came while construction 
has started (RFIWCS) [2] 

The request from regulatory bodies (RFRB) [2] 

Table 7.  Summary of political and economic factors in causing the change 
of design during construction 

Political and economic factors Source(s) 

The changes in policies and regulations (CPR) [2];[24] 

Inflation and price fluctuation (IPF) [2];[24] 

Unavailability/shortage of materials [2];[11] 

Change of market demand of the intended use of 
building (CMDIUB) [2] 

3. Methodology 
The methods used to collect the data for this research were 

questionnaire and interview. The questionnaires were 
prepared in accordance with objectives of the research. The 
questionnaire was divided into two parts; first part requested 
on general information about respondent, second part 
focused on factors that contribute to change of design during 
construction. The factors causing to change of design 
categorized into two categories which are internal and 
external factors. The data used were obtained through 
questionnaire and interview.  
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3.1. Questionnaire Design 

This study investigated the factors influencing change of 
design in building projects of Tanzania. The investigation 
considered the building clients, consultants and building 
contractors (Architects, Quantity Surveyors and Engineers). 
Factors were gathered based on literature review. Through a 
quantitative approach, data used were acquired with a 
questionnaire survey. The questionnaire was compiled based 
on the refined list of factors causing design changes after a 
pilot study. The pilot was carried out to mark better the 
quality of the questionnaire and improve reliability of the 
questions. Closed-ended questions were used as they are 
very convenient for collecting factual data and are simpler to 
analyze because the range of potential answers is limited  
[13, 4]. The respondents were asked to provide their views 
on the most influencing factors using a 5-point Likert scale. 
In a Likert scale, the respondent is asked to respond to each 
of the statements in terms of several degrees, normally five 
degrees [23]. The ratings used were: Totally disagree = 1; 
Partially disagree = 2; Indifferent = 3; Partially agree = 4; 
and Totally agree = 5. This type of scale has been found to be 
acceptable in other construction management research. For 
example, [21] used a similar approach to construct a success 
measurement model for construction projects.  

3.2. Data Collection 

In general the data collection process through this method 
had been quite good. Multiple sources of evidence were used 
to collect data. Literature was reviewed to identify factors 
causing change in design of building projects. 
Questionnaires survey was used to collect primary data from 
clients, consultants and building contractors. The questions 
were on seeking factors influencing design change as well as 
to uncover their effects on building projects.  

All respondents had experience of more than 10 years in 
the construction industry which indicate that most of 
respondents are familiar with management of building 
projects. 

3.3. Response to Questionnaires  

Table 8.  Distribution and response of questionnaires 

Respondent Questionnaire 
distributed 

Questionnaire 
returned 

Rate of 
responses 

Clients 20 10 50% 

Contractors 60 45 75% 

Consultants 

i. Architects 33 29 87.9% 

ii. Quantity 
surveyors 20 19 95% 

iii. Structural 
engineers 13 13 100% 

Total 146 116 79.5% 

 

This study consisted of questionnaires that required 
information from different respondents including clients, 
architects, quantity surveyors and engineers from consultant 
firms and building contractors. 

A total of 146 questionnaires were distributed and 116 of 
them were returned. This response amount to 79.5% which 
was used to represent the targeted sample in the study. The 
analyses of the data collected from this study was done 
through the software program of SPSS version 20. The 
summary of these responses is shown in the Table 8 below 
showing the percentage of respondent. 

4. Results and Discussion 
The data collected for this study were analyzed by using 

the Statistical Package for Social Science (SPSS) 20.0 
package. The data collected from the questionnaire were 
coded and entered into the software to calculate the required 
statistics, including the mean, standard deviation and 
variance.  

The mean ratings, variance and coefficients of variations 
of the data were calculated by using the following formulae 

1( ) ( )n
ix i

E x p xx−=∑             (1) 

2
( ) ( )V x E x µ= −                 (2) 

( )
( )

( )
V x

COV x
E x

=                (3) 

where E(x) is the expected value of a discrete random 
variable X, x are the values of the random variable for which 
p(x) > 0, p(x) is the probability distribution, µ is the mean, 
V(x) is the variance of random variable X, and COV(x) is the 
coefficient of variation. The factors were ranked by their 
respective coefficient of variations for each category of the 
respondents. Ranking by COV has been employed before 
and is considered reliable because it considers both E(x) and 
V(x) [2, 6].  

The Table 9 and Table 10 below shows the analyses of the 
factors influencing change of design during construction. 
The factors have been presented in short forms 
(abbreviations) so as to save space during tabulation. The 
analyses are done based on the responses from different 
respondents. For the internal factors, the following result 
were obtained: For the owner’s factors, it is seemed that the 
owner instruction to modify a design, unclear initial design 
brief and owner’s change of schedule due to financial 
problem have more influence than others under this category 
as responded by clients and contractors. For Design 
consultant factors, failure to provide adequate and clear 
information in the tender documents; unrealistic period to 
design, unclear and inadequate details in drawings, 
underestimation of the cost of the project, presence of 
conflicts between contract documents and production of 
Structural detail does not match Architectural detail were 
found to be most common factors. 
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For the contractor’s factors, it is found that lack of 
contractor’s involvement in design, unrealistic 
construction’s schedule, changes initiated by contractors 
improve quality and constructability and rectifying of 
construction mistakes are the common factors that are 

experienced. Lastly for managing consultant factors, Failure 
of communication amongst parties involved and improper 
supervision of the work executed by contractor found to be 
common factor. 

 

 

Table 9.  Factors Influencing Change of Design of Buildings during Construction Stage 
INTERNAL 
FACTORS Clients Consultants Contractors 

 
Mean SD COV Rank Mean SD COV Rank Mean SD COV Rank 

OWNERS FACTORS 
            

OIMD 1.75 1.03 0.589 1 1.84 1.08 0.618 1 1.65 0.97 0.556 1 

OCSFP 2.32 1.18 0.513 3 2.44 1.24 0.538 2 2.19 1.12 0.485 3 

OFMD 2.37 1.04 0.437 4 2.49 1.10 0.457 4 2.25 0.99 0.411 4 

UIDB 2.49 1.41 0.567 2 2.60 1.48 0.594 3 2.34 1.33 0.534 2 

AONW 2.49 1.41 0.567 2 2.60 1.48 0.594 3 2.34 1.33 0.534 2 

IIGO 2.86 1.18 0.416 5 3.00 1.26 0.436 5 2.70 1.13 0.392 5 

OOW 2.37 1.04 0.437 4 2.49 1.10 0.457 4 2.25 0.99 0.411 4 

DESIGN     
CONSULTANTS    
FACTORS            

FPACITD 2.1 1.01 0.481 5 2.30 1.12 0.437 4 2.18 1.13 0.420 3 

UPD 2.22 1.28 0.575 1 1.99 1.15 0.517 1 2.02 1.08 0.434 2 

CMRC 2.27 0.99 0.435 7 2.34 1.11 0.424 6 1.83 0.79 0.352 7 

UIDD 2.48 1.33 0.536 2 2.23 1.20 0.48 2 1.79 1.03 0.466 1 

UCP 2.56 1.24 0.485 4 1.89 0.90 0.432 5 2.07 1.01 0.393 4 

PCBCD 2.62 1.24 0.472 6 2.06 0.89 0.393 7 2.12 1.00 0.382 6 

PSDDMAD 2.7 1.39 0.518 3 2.43 1.26 0.466 3 1.70 0.83 0.389 5 

LCFPC 2.81 1.13 0.404 10 2.52 1.02 0.361 10 2.27 0.92 0.327 10 

CWFRCP 2.87 1.20 0.417 9 2.58 1.08 0.365 9 2.35 1.02 0.350 8 

LCKAME 2.9 1.25 0.432 8 2.61 1.13 0.388 8 2.32 0.97 0.338 9 

CONTRACTORS 
FACTORS             
CICIQC 2.54 1.18 0.463 3 2.68 1.24 0.488 3 2.83 1.31 0.515 3 

LCID 2.57 1.5 0.584 1 2.73 1.44 0.556 2 3.32 1.36 0.457 7 

UCS 2.59 1.36 0.527 2 2.71 1.58 0.616 1 2.88 1.52 0.587 2 

LCAMDT 2.81 1.24 0.442 5 2.96 1.31 0.466 5 3.22 1.46 0.504 4 

RCM 2.89 1.31 0.453 4 3.42 1.32 0.408 8 3.13 1.38 0.492 5 

PPMP 2.98 1.23 0.411 7 3.14 1.29 0.434 7 2.86 1.67 0.650 1 

CDPCE 3.14 1.32 0.42 6 3.31 1.39 0.443 6 3.49 1.47 0.467 6 

CCR 3.24 1.25 0.387 8 3.05 1.38 0.478 4 3.61 1.40 0.431 8 

MANAGING 
CONSULTANTS 
FACTORS             

FCAPI 2.22 1.25 0.563 1 2.34 1.32 0.594 1 2.86 1.49 0.581 2 

ISWEC 2.57 1.34 0.522 2 2.71 1.41 0.551 2 2.47 1.39 0.627 1 

ICCCPD 2.7 1.17 0.434 4 2.94 1.31 0.472 3 3.01 1.31 0.483 4 

LPD 2.79 1.25 0.447 3 2.85 1.24 0.458 4 3.11 1.39 0.498 3 

LRD 2.97 1.11 0.373 5 3.13 1.17 0.394 5 3.31 1.23 0.415 5 
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Table 10.  Factors Influencing Change of Design of Buildings during Construction Stage 
EXTERNAL 
FACTORS Clients Consultants Contractors 

 
Mean SD COV Rank Mean SD COV Rank Mean SD COV Rank 

POLITICAL AND 
ECONOMIC 
FACTORS             

IPF 2.14 1.28 0.598 2 2.23 1.31 0.587 2 2.12 1.26 0.594 2 

USM 2.24 1.36 0.607 1 2.34 1.45 0.620 1 2.22 1.34 0.603 1 
CGPR 2.27 1.19 0.524 3 2.36 1.24 0.525 3 2.99 1.27 0.424 5 
DPPA 2.87 1.24 0.432 4 3.14 1.34 0.427 5 2.25 1.17 0.52 3 

CLEWC 3.02 1.29 0.427 5 2.98 1.28 0.430 4 2.84 1.22 0.43 4 
ENVIRONMENTAL 
FACTORS             
UGCS 2.08 1.20 0.577 1 2.16 1.25 0.579 1.5 2.06 1.19 0.578 1 
IIGC 2.14 1.19 0.556 2 2.16 1.25 0.579 1.5 2.12 1.18 0.557 2 

CWCS 2.63 1.36 0.517 3 2.63 1.41 0.536 4 2.60 1.35 0.519 3.5 
ONDFE 2.81 1.29 0.459 4 2.97 1.34 0.451 3 2.60 1.35 0.519 3.5 
THIRD PARTIES 
FACTORS             
CMDIUB 2.19 1.25 0.571 1.5 3.12 1.14 0.365 5 2.70 1.32 0.489 3 

RMEU 2.19 1.25 0.571 1.5 2.44 1.21 0.496 2 2.33 1.2 0.515 2 
CFN 2.73 1.33 0.487 3.5 2.85 1.38 0.484 3 2.17 1.24 0.571 1 
RFRB 2.78 1.13 0.406 5 2.89 1.16 0.401 4 2.75 1.12 0.407 4 

RFIWCS 2.73 1.33 0.487 3.5 2.27 1.3 0.573 1 3.10 1.09 0.352 5 

 
 

Apart from internal factors, also external factors were 
analyzed and eventfully the following were found: For 
political and economic factors, unavailability or shortage of 
materials, inflation and price fluctuation and changes in 
government policies and regulations are the common factors 
while for environmental factors, unforeseen ground 
conditions, insufficient information on geological conditions 
and changes of weather conditions found to be common 
factor. Lastly for third parties factors, change of market 
demand of the intended use of building, the request made by 
end user and the complaint from neighborhood is the 
common factors in causing change of design during 
construction stage. 

4.1. Effects of Change of Design during Construction 

The study also managed to find out different effects that 
are related to change of design during construction stage. 
These effects are: 

4.1.1. Delay of the Projects 

It was found that when there is change of the design during 
construction, project completion period increases. This is 
because, designing of the new changes of design in structural, 
services and architectural would require the enough time, 
approval of the new drawings will use time as well as 
appraisal of the new materials will need time. Hence at the 
end the project duration will be increased. 
 

4.1.2. Change of cost of the Project 

When design changes occur during construction stage, 
there is a tendency of the cost of the project to change. The 
injection of more money will be required if the design 
changes are complex or increase the project scope. As such, 
some of the changes require new items that can be more 
expensive that first proposed ones, also the are some of the 
extra cost that would be resulted due to extension of the time.  

4.1.3. Abandoning of the Project 

Changing of the design during construction may lead to 
abandoning of the projects, this may happen in a situation 
where the design changes have increased the cost and client 
fails to afford the extra cost to complete the project. Some of 
the project will be stopped for more than year just waiting for 
client to have enough money so as to complete the project 
while some might be abandoned. 

4.1.4. Wastage of Materials 

Some changes of the design during construction are 
related to the wastage of materials. This will happen in 
circumstances where design changes compel some areas of 
the already constructed elements of the building structure to 
be demolished. 

4.1.5. Conflicts between the Parties 

Also change of the design during construction may result 
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into the conflicts between members of the project. This may 
happen especially when the design is at fault and the 
constructor has proposed changes to facilitate 
constructability. In such a case by any circumstance if such 

changes increase the cost of construction, the client might 
wrangle with the consultant for such an incompetent initial 
design that makes the client incur extra cost and disturb the 
budget.  

Table 11.  List of Abbreviations of the Factors 

STATEMENT ABBREVIATION 

The owner instruction to modify a design. OIMD 

Owner’s change of schedule due to financial problem. OCSFF 

The owner failure to make decisions. OFMD 

Unclear initial design brief. UIDB 

Incorrect information given by the owner. IIGO 

The failure to provide adequate and clear information in the tender documents; errors and omission of consultants. FPACITD 

Unrealistic period to design UPD 

The changes made as a request of a consultant. CMRC 

Unclear and inadequate details in drawings. UIDD 

The underestimate of the cost of the project. UCP 

The presence of conflicts between contract documents. PCBCD 

Production of Structural detail does not match Architectural detail. PSDDMAD 

The low consultant fee and poor coordination of design team members. LCFPC 

The consultants who are not familiar with the regulations and construction permits. CWFRCP 

Lack of consultant’s knowledge of available material and equipment. LCKAME 

The changes initiated by contractors improve quality and constructability CICIQC 

Lack of contractor’s involvement in design. LCID 

The unrealistic construction’s schedule UCS 

Lack of coordination among members with design team. LCAMDT 

Rectify construction mistakes. RCM 

Poor project management & planning. PPMP 

Contractor’s desired profitability, cost escalation CDPCE 

Contractor’s change requests for easier operations & higher income CCR 

Failure of communication amongst parties involved FCAPI 

Improper supervision of the work executed by contractor. ISWEC 

Insufficient careful checking and correct planning documents. ICCCPD 

Lack of precise decisions. LPD 

Lack of rapid decisions. LRD 

Inflation and price fluctuation. IPF 

Unavailability or shortage of materials. USM 

The changes in government policies and regulations. CGPR 

Delays in planning permission approval. DPPA 

Changes in legislations on employment, and working conditions. CLEWC 

Unforeseen ground conditions. UGCS 

Insufficient information on geological conditions. IIGC 

Changes of weather conditions. CWCS 

Occurrence of natural disaster such as flood, earthquake ONDFE 

Change of market demand of the intended use of building. CMDIUB 

The request made by end user. RMEU 

The complaint from neighborhood. CFN 

The request from regulatory bodies. RFRB 

The request from investor who came while construction has started RFIWCS 
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5. Conclusions and Recommendations 
This research investigated on factors influencing to 

change of design during construction stage in building 
construction projects in Tanzania, their effects on projects 
and controls measures. The study concludes that there still 
exist a number of factors leading to change of design during 
construction stage for the building construction projects 
executed in Tanzania. These factors including: Internal 
factors which are client factors, managing consultant factors, 
design consultant factors and contractor’s factors. External 
factors are political and economic factors, third parties 
factors and environmental factors. 

For the case of Tanzania, the client’s factors and design 
consultant factors have more influence in change of design 
during construction stage for internal factors and the 
environmental factors found to have large influence to 
change of design followed by the third parties factors for 
external factors. 

The most common effects for those projects that change of 
design took place during construction stage were delay of the 
projects, increasing of cost of the project (cost overrun), 
abandoning of the project, wastage of materials and conflicts 
between the parties. 

Finally, the study provides different measures that should 
be taken so as to minimize occurrence of the unnecessary 
change of design during construction. These measures are: 
ensure proper feasibility study before design, ensure 
effective involvement of the parties during design stage, 
provision of clear brief by the client, provision of proper time 
for designing, ensure sufficient budget for the project, 
involvement of experienced technical personnel, 
undertaking detailed underground investigation, design team 
should check for perfect design, involvement of end users 
before starting of the construction and proper supervision for 
both consultant and contractor. It is also concluded that the 
good performance and success of a building construction 
project, to a large extent, is determined by the ability and 
effectiveness of the project team to manage the unnecessary 
changes during the project. 

 

REFERENCES 
[1] Adnan, H., Fauziah B., Azizan S. & Mohd, A. Marhani (2012) 

Success Factors of Design and Build Projects in Public 
Universities. Procedia - Social and Behavioral Sciences 35 
(170 – 179). 

[2] Agung Y., Rusdhi H. A And Wibowo M. (2015). Design 
Changes in Construction Project with Partial Least Square 
(PLS). Journal of Procedia Engineering 125, 40 – 45. 

[3] Ali, A.S. And Rahmat, I. (2009) Methods of Coordination In 
Managingthe Design Process Of Refurbishment Projects 24 
(8/13): 260–275. 

[4] Alinaitwe, H. and Ayesiga, R. 2013, ‘Success Factors for the 
Implementation of Public Private Partnerships in the 

Construction Industry in Uganda’, Journal of Construction in 
Developing Countries, 18(2), 1-14. 

[5] Alison, N. (2008), Understanding the Architects Design 
Phases. Blue Sky Architecture P.C Colorado USA. 

[6] Al-Shumaimeri, A.A. (2001). The services quality of post in 
Saudi Arabia. Public Administration Journal, 41(2): 265–302. 

[7] Baldwin, A. N., Austin, S. A., Hassan, T. M. And Thorpe, A. 
(1999). Modelling Information Flow during the Conceptual 
and Schematic Stages of Building Design. Journal of 
Construction Management and Economics 17:155 – 167. 

[8] Choy, W. K. And Sidwell, A.C. (1991) Source of Variations 
in Australian Construction Contracts. Australia. 

[9] Chronicles, F. (2001), Coping With Changes during 
Construction. Faia 800-533-5680. 

[10] Clarke, G. M. & Cooke, D., A (1998), Basic course in 
Statistics. Arnold. 

[11] Divya. R & Ramya S. (2015) Causes, Effects and 
Minimization of Delays in Construction Projects National 
Conference on Research Advances in Communication, 
Computation, Electrical Science and Structures 
(NCRACCESS-2015). 

[12] El-Razek Ame, Bassioni Ha, Mobarak Am (2008). Causes of 
Delay in Building Construction Projects in Egypt. Journal of 
Construction Eng. Management. 134 (11): 831-841. 

[13] Fellows, R. and Liu, A. (2003). Research Methods for 
Construction. 2nd Ed. Oxford: Blackwell Science. 

[14] Fisk, E.R., 1997. Construction Project Administration. 5th 
Edn., Prentice Hall, New Jersey. 

[15] Gharaee M., (2012), Change Management and Change 
Process Model for the Iranian Construction Industry, A 
Journal of Management. Bus. Res., 2 (2), 85- 94.  

[16] Halwatura, R. U., & Ranasinghe, N. P. N. P.. (2013). Isrn 
Construction Engineering: H. P. Corporation. 

[17] Helena, O (2012). Architectural Services During 
Construction. Volume 04.01, Aia Best Practices White 
Papers. 

[18] Ijaola, I.A and Iyagba R.O, “A Comparative Study of Causes 
of Change Orders in Public Construction Project in Nigeria 
and Oman” Journal of Emerging Trends in Economics and 
Management Sciences (JETEMS) 3(5):495-501 (ISSN: 
2141-7024). 

[19] Jonathan T. and Frederick S. (2001) Building Design and 
Construction Handbook, 6th Ed, Mcgraw-Hill, Two Penn 
Plaza, New York, Ny 10121-2298. 

[20] Kathryn, E. and Harvey, M. (2014). Managing Uncertainty 
and Expectations in Building Design and Construction. 
Bedford, 1-800-591-4462. 

[21] Khosravi, S. and Afshari, H. (2011), A success Model for 
Construction Projects. International Conference on Financial 
Management and Economics., IPEDR Vol.11, Singapore. 

[22] Kikwasi, G.J. (2012) ‘Causes and Effects of Delays and 
Disruptions in Construction Projects in Tanzania’, 
Australasian Journal of Construction Economics and 
Building, Conference Series, 1 (2) 52-59. 

http://www.dcd.com/oleary/oleary_ja_2004.html%23COPING%20WITH%20CHANGES%20DURING%20CONSTRUCTION
http://www.dcd.com/oleary/oleary_ja_2004.html%23COPING%20WITH%20CHANGES%20DURING%20CONSTRUCTION


 International Journal of Construction Engineering and Management 2016, 5(4): 93-101 101 
 

 

[23] Kothari, C (2004), Research Methodology 2nd Edition, New 
Age International (P) Ltd, Mumbai. 

[24] Maherry A (2010). The Causes of Design Changes in 
Petrochemical Process Plant Projects in the Mpumalanga and 
Free State Provinces in South Africa. University of Pretoria. 
South Africa. 

[25] Mehta, M. & Scarborough, W. &. A. D., (2009). Building 
Construction; Principles, Materials, and Systems. New Jersey: 
Prentice Hall. 

[26] Ming Sun & Meng Xianhai (2009). Taxonomy for change 
causes and effects in construction projects. International 
Journal of Project Management 27 (2009) 560–572. 

[27] Ndihokubwayo, Ruben. (2008). An Analysis of The Impact of 
Variation Orders on Project Performance. (Masters Of 
Technology: Construction Management), Cape Peninsula 
University Of Technology, South Africa. 

[28] Oloo, D. D., Munala, G. & Githae, W. (2014). Factors 
Contributing To Variation Orders: A Survey of Civil 
Engineering Construction Projects in Kenya. International 
Journal of Social Sciences and Entrepreneurship, 1 (13), 
425-437. 

[29] Onkar U. Jadhav & Abhijit N. Bhirud (2015) An Analysis Of 
Causes and Effects Of Change Orders On Construction 
Projects In Pune. International Journal of Engineering 
Research and General Science Volume 3, Issue 6, ISSN 
2091-2730. 

[30] Patrick, X.W. & Guomin, Z. (2011). Indentifying Key Risks 
in Construction Projects. International Journal of Project 
Management 25 (2007) 601–614. 

[31] Peter F., Paul O., Gary D. & Frank C. (2010). Factors 
Influencing Construction Time And Cost Overruns On 
High-Rise Projects In Indonesia. Journal of Construction 
Management and Economics. Vol 15.  
10.1080/014461997373132 Page 83-94. 

[32] Scott, J. (2008), Traditional Design and Construction Phases. 
Courtesy of US Builders Review. Washington. 

[33] Stephen P. And Paul G. (2010), Understanding the Effects of 
Rework and Change of Scope on Productivity and Project 
Performance Using Systems Thinking. ESC Lille. France. 

 

 

 

http://www.tandfonline.com/author/Olomolaiye%2C+Paul+O
http://www.tandfonline.com/author/Holt%2C+Gary+D
http://www.tandfonline.com/author/Harris%2C+Frank+C

	1. Introduction
	2. Change of Design in Construction
	3. Methodology
	4. Results and Discussion
	5. Conclusions and Recommendations

