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ABSTRACT
The problem associated with design errors and incomplete drawings is an old but recurring  
problem in the Nigerian construction industry. The study examined the impact of design errors  
and incomplete drawings on construction project delivery in Nigeria. The data for this research  
were obtained from both primary and secondary sources. A total of 110 questionnaires were  
distributed to building contractors, selected clients, Architects, Engineers, Builders and Quantity  
Surveyors. Out of the 110 questionnaires administered, 45 were retrieved and considered fit for  
analysis.  Convenience  sampling  technique,  type  of  non-probability  techniques  and stratified  
sampling  technique,  a  type  of  probability  sampling  technique  were  adopted.  Frequencies,  
percentages and relative importance index were adopted in analyzing and ranking the results.  
The study revealed that consultants, contractors and clients were the major stakeholders mostly  
implicated  in  design  errors  and  incomplete  drawings.  The  results  indicated  that  late  or  
inadequate instructions from client, regular interference by client, inadequate site investigation  
by design consultants, inadequate and unclear documentation by design team, hurry to meet-up  
with client unrealistic deadline, lack of constructability reviews in design, lack of clarity and  
technical professionals in the contracting firms were ranked most as the cause of design errors  
and incomplete drawings. Findings revealed that construction project delays, construction cost  
overrun, rework (both in design and construction), accidents, contract disputes, contract failure,  
loss of life and re-estimation of work statement were ranked most as the impact of design errors  
and  incomplete  drawings  on  construction  project  delivery.  The  study  concludes  that  
comprehensive site investigation should be carried out at the design phase of the project in order  
to avoid variations that are likely to occur during construction. All aspects of possible changes  
should be considered thoroughly before construction begins in order to avoid undue changes and  
delays. Also, there is need for construction design to pass through constructability reviews with a  
view to  reducing  construction  cost,  less  interferences,  shorter  construction  times  and  fewer  
claims. Design team should be encouraged to use building information modeling during design. 
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INTRODUCTION
The construction industry is a very important sector for the development and economic growth of 
Nigeria, which is a developing country (Ebekozien, 2012). In Nigeria, it is very rare case that 
most  construction  project  is  completed  on  the  time  and  cost  specified  or  agreed  upon. 
Construction  projects  are  mainly  multi-disciplinary  and  involve  several  consultants  and 



contractors.  Therefore,  project  success  is  mainly propelled  by essential  understanding of  the 
design principles and construction methods by various team players (Love & Smith, 2003).
Construction designers (Architects and Engineers) are expected to use reasonable and ordinary 
care in the practice of their profession, and their responsibilities are in part defined by social 
provenance. Among professions, this legal perspective is well known, but conversely clients are 
not  always  aware or informed about  it.  Perhaps construction designers  cannot  guarantee the 
results  of their  service,  their  liability for errors and omissions (incomplete  drawings) can be 
determined by whether they have performed their services with the standard of care consistent 
with other professional designers within their community (Guckert & King’s study as cited in 
Love, Lopez,  Kim, & Kim, 2014). There are cases where clients understand their  designer’s 
obligation  but  find  it  difficult  to  comprehend what  is  meant  by standard  of  care.  Clarity is 
expected to be provided by a court of law or panel of experts once a breach of the standard of  
care is identified.
Design  errors  and  incomplete  drawings  are  the  major  cause  of  construction  project  delay 
(Dosumu & Adenuga, 2013; Kikwasi, 2012; British Columbia Construction Association, 2011). 
The problem associated  with  design errors  and incomplete  drawings is  an old  but  recurring 
problem in the Nigerian construction industry. Design error entails different meanings and usages 
depending on how it is conceptualized. Busby (2001) defined design error ‘as the occurrence 
which were unexpected, involve surprise and which could not be attributed entirely to chance or 
circumstance. While Reason (2006) see design error as an error that relate to those occasions in 
which a planned activities fails to achieve its intended outcome, and when these failures cannot 
be attributed to the intervention of some chance agency. Love and Smith (2003) defined design 
error ‘as unintended deviations from correct and acceptable practice that are avoidable’.  
British  Columbia  Construction  Association  (2011)  opined  that  different  researchers  have 
conducted studies to identify the common causes of significant claims on construction contracts 
and the results seem to be consistent. On average, claims amounted to 30% of the construction 
value. Four of the major causes for claims were: inadequate site and/or subsurface investigation 
prior to starting the design; starting design efforts too late and/or unduly limiting the cost of 
engineering and design; calling for bids with an incomplete set of drawings; and endeavouring to 
complete the design through shop drawing review. The common feature of all these projects was 
hurriedly and incompletely prepared  bid  documents,  giving  rise  to  design  changes.   Project 
changes and/or adjustments are inevitable as they are a fact-of-life at all stages of design and 
construction. These changes are not resolved through a formalized change management process; 
it can become the major source of contract disputes, which can pose severe risk that can hamper 
project performance (Hao, Shen, Neelamkavil, & Thomas, 2008).
All errors are human error, because it is the people who decide what to do;  how it should be  
done; and it is the people who have to do it (Blockley’s study as cited in Love  et al., 2014). 
Human errors are among the leading causes for defects, rework and wastages in construction 
projects (Love & Jasephson, 2004). Perhaps, errors in construction projects can be costly and 
even become a social problem due to future repairs, inconveniences, and other perils including 
safety (Rimer’s study as cited in Ekambaram, Muthukaruppan & Chi-Ming, 2007). Research 
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undertaken by the Construction Industry Institute (1987) and National Research Council (1994) 
reveals that design error and omission rate is in the range of 2-3% of construction cost and is 
deemed to be an acceptable threshold level. 
There have been several studies in this direction, Atkinson (1998); Love et al. (2014); Chapman 
(1991),  identified  types  of  design  errors;  while  factors  responsible  for  design  errors  were 
identified  by  Ren,  Atout  and  Jones  (2008),  Palaneeswaran,  Ramanathan  and  Tam  (2007), 
Endsley (1999), Barkow (1995). The impacts of delays were identified by Oyewobi, Ibironke, 
Ganiyu and Ola-Awo (2011). Most of these studies were conducted outside Nigeria. For the few 
ones that were conducted in Nigeria, emphases were on the causes of construction delay. Detail 
studies have not been conducted in the area of the major causes of construction delays in Nigeria. 
However,  this  subject  area  appears  to  be  new in  spite  of  the  problem associated  with poor 
construction project performance experienced in the country as a result  of design errors and 
incomplete drawings; which are the major cause of construction delay (Dosumu & Adenuga, 
2013).  While design errors and incomplete  drawings are deemed prevalent,  most design and 
construction  firms  do  not  measure  the  number  of  errors  they  create,  thereby  having  initial 
knowledge regarding their mechanism to undermine project performance even when it is obvious 
and recurring problem in the Nigerian construction industry.
Against this background therefore, the objectives of the study are to identify the stakeholders that 
are  mostly  implicated  in  design  errors  and  incomplete  drawings  causation  in  construction 
projects, identify the prevalent causes of design errors and incomplete drawings, identify the 
effects of design errors and incomplete drawings on construction project delivery and proffer 
measures to be taken in order to reduce the occurrence of design errors and incomplete drawings 
in construction documents. With the identification of the causes and impacts of design errors and 
incomplete drawings in construction projects, there will be a basis for design error minimization 
in construction projects with a view to better the professional image of firms. This will lead to 
resultant  effect  for  more  effective  design  management  and  improve  the  profitability  and 
competitiveness of consulting and contracting firms. 

LITERATURE REVIEW
The construction process can be divided into three important phases, i.e.  project conception, 
project design and project construction (Ebekozien, 2012). Although the vast majority of project 
delays  occur  during  the  construction  phase,  theses  cause  could  be  traced  to  either  project 
conception phase or design phase but  only manifest  during construction phase.  Ramanathan, 
Narayanan  and  Idrus  (2012)  defined  construction  delay  ‘as  the  time  overrun  either  beyond 
completion date specified in a contract or beyond the date that the parties agreed upon for the 
delivery of a project’. It is a project slipping over its planned scheduled and this is a common 
problem in construction projects 
It is in the design stage where the requirements of the client are identified and the constructive 
aspects and the standards  of quality are  defined through procedures,  drawings and technical 
specifications.  However,  the  work  within  the  design  stage  is  split  into  several  temporary 



sequences, and it is delivered to different specialists for its execution. In building projects, first 
the owner selects the Architects who prepare the architectural designs and specifications, and 
then the structural design and other specialty designs are developed (Luis & Daniel, 1998).  
Norman (1988) defined error as ‘something that has gone wrong in the production of a design’. 
Mistakes are errors in choosing an objective or specifying a method of achieving it whereas slips 
are errors in carrying out an intended method for reaching on objective. The division occurs at 
the level of the intention. Center for Universal Design (2014) developed seven principles for 
professionals in the built environment. The principles are to guide the design process and educate 
both designers and clients about the characteristics of more usable products and environments. 
They are:  equitable  use;  flexibility in  use;  simple and intuitive use;  perceptible  information; 
tolerance for error; low physical effort; and size and space for approach and use.

Common Causes of Design Errors and Incomplete Drawings
Records have it that design errors and incomplete drawings are the major cause of construction 
delay. However, it has been widely studied by researchers from different countries (Ren, Atout, 
& Jones, 2008; Rajendran, Seow, & Goh, 2014; Dosumu & Adenuga, 2011; Hao  et al., 2008; 
Luis & Daniel, 1998; Kikwasi, 2012; Baloyi & Bekker, 2011; British Columbia Construction 
Association, 2011; National Society of Professional Engineers, n.d.; Ekambaram et al. (2007); 
Ramanatham et al., 2012; Love  et al., 2014; Alia, Emad, Ashraf & Mahmoud, 2014; National 
Research Council,  1994;  Construction Industry Institute,  1987;  Acharya,  Lee & Kim, 2006). 
With this in mind, the following basic categories developed in Antill and Woodhead’s study as 
cited in Baloyi and Bekker (2011) was adopted. Client related causes; consultant related causes 
and  contractor  related  causes.  Table  1  summaries  the  general  causes  of  design  errors  and 
incomplete drawings identified in these research studies. 
Table 1: General Causes of Design Errors and Incomplete Drawings
Client Consultant Contractor
Regular interference and poor 
communication
Late  supply  of  information 
and late decision making
Project objectives are not very 
clear

Many  provisional  sums  and 
prime cost sum
Duration  is  not  enough  for 
design
Irregular  attending  of  weekly 
meetings during design

Incomplete  contract 
documents

Incomplete drawings

Poor design management

Slow response

Delayed approval of drawings
Inadequate  duration  for  site 
inspection

Incompetence  to  contractor 
technical enquires 

Inappropriate  organization 
management
Lack of technical professional 
in the organization
Unsmooth  external  and 
internal communications
Lack of coordination with sub-
contractors
Centralization  with  top 
management
Incompetent contractor staff

Lack of experience of similar 
projects
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Changes  in  drawings  and 
specifications
Incompetent technical staff

Inadequate site investigation

Past Studies
Kikwasi (2012) investigated the causes and effects  of delays  and disruptions  in construction 
projects in Tanzania. The study revealed ‘design changes’ as the most significant cause of delays 
and disruptions in the order of severity. Also, time overrun and cost overrun were highly ranked 
1st and 2nd respectively as effects on construction projects. These findings agreed with Ren and 
Jones (2008), which investigated the root causes of construction project delays in Dubai. The 
only slight difference is that the causes were categories into three categories: client; consultant; 
and contractor. 
The survey by Baloyi and Bekker (2011) in finding the causes of construction cost and time 
overruns:  the  2010  FIFA World  Cup  stadia  in  South  Africa  shows  that  design  errors  and 
incomplete drawings were ranked highly as major causes of construction cost and time overruns. 
Although  advanced  software  tools  and  techniques,  such  as  three-dimensional  modeling, 
automated material take-offs and change reference control had been developed to improve the 
productivity of design outputs, these aspects remain some of the most significant contributors to 
time delays on construction projects. 
Dosumu and Adenuga (2013) examined the causes, effects and remedies of errors in Nigerian 
construction documents. Lack of documentation, poor communication between professionals and 
clients, incomplete and incorrect drawings, changes to specification were among highly ranked 
factors  identified  as  causes  of  errors  in  Nigerian  construction  documents.  Others  were: 
professionals’ inexperience,  non availability of information, lack of quality management, and 
negligence.  The  suggestion  provided  by  the  study  in  order  to  prevent  errors  in  Nigerian 
construction  documents  includes:  comprehensive  information  for  the  design  of  construction 
documents,  good  communication  among  project  participants,  effective  project  management, 
constructability, design reviews management, electronic document management system and use 
of building information modeling.
Ekambaram  et al. (2007) findings revealed three interesting cases of design and construction 
errors which frequently occurred in recent projects. The study also agreed that these errors if not 
properly checked, could lead to serious concerns as the resulting rework and wastages will affect 
project  performance and productivity aspects.  Ramanathan  et  al. (2012) studied construction 
delays causing risks on time and cost – a critical review. Findings revealed that 18nos categories 
of causes were identified from the various related studies reported in the literature. Among them: 
design-related, consultant and owner/client were significantly ranked high as major causes of 
delays causing risks on time and cost of the project.
Love et al. (2014) provided the initial platform to examine the probability of design error costs. 
The study identified direct and indirect costs as the components of design error costs. The study 



agreed that  the  probabilities  for  both  components  need to  be  derived to  establish  a  realistic 
estimate of design errors.  Alia,  Emad,  Ashraf  and Mahmoud (2014) investigated the change 
orders in construction projects in Kuwait. A field survey was conducted to identify the major 
causes of change orders, their effects on projects and control measures. The findings revealed 
agreed with Dosumu and Adenuga (2013). The study most significant control measures were: 
checking and reviewing the contract documents, reviewing design before change approval and 
change order should be negotiated by knowledgeable persons. 
Steven (2011) discussed the incomplete or abandoned construction project. The study concluded 
that client should overlook trivial negotiations and focus on those provisions that address the 
biggest areas of liability for the owner, or those provisions that allow the owner some degree of  
control in limiting liability and exposure during the project.  By so doing, the owner will  be 
perceived as a fair and trustworthy participant in the project by the contractor, but will not be 
subject to unwanted and unnecessary liability.

RESEARCH METHOD
This  study  is  descriptive,  designed  to  obtain  views  from  clients,  consulting  firms  and 
construction  firms  in  regard  to  causes,  impact  and  proffer  measures  to  design  errors  and 
incomplete drawings on construction projects. The sample size of 110 respondents was estimated 
comprising of 10 construction firms top management staff, 20 Quantity Surveyors, 25 Architects, 
35  Engineers,  10  Builders  and 10 selected  clients  within  Edo State,  Nigeria.  Two sampling 
techniques were adopted due to the nature of respondents to be involved in the study. Stratified 
random sampling was adopted to select consultants and contractors. Clients were selected using 
purposive  sampling  technique,  a  type  of  non  probability  sampling  technique.  According  to 
Walliman’s study as cited in Kikwasi (2012), purposive sampling is a useful sampling method 
which allows a researcher to get information from a sample of the population that one thinks 
knows most about the subject matter.
For the purpose of this study, literature review and structured close ended questionnaires were 
methods adopted among the available methods in collecting data. Fifty out of 110 questionnaires 
administered  were  returned,  45  were  found  fairly  filled  for  the  analysis.  Out  of  these  45 
responses,  3  responses  received  from clients,  39  responses  received  from consultants  and 3 
responses received from contractors. Majority of respondents (80%) have years of experience 
between 10 and 25years. The results of the study was computed through the use of statistical 
package for social  sciences (SPSS17) using frequencies, percentages and relative importance 
index (RII) as used in Kometa, Olomolaiye & Haris; Faridi & Sayegh; Aibinu & Bekker’s study 
as cited in Baloyi and Bekker (2011).

RII = ∑W/(A X N), (0 ≤ index ≤ 1)
Where W = weight given to each factor by respondents and ranges from 1 to 5, A is the highest 
weight (that is 5 in this case) and N = total number of respondents (also, that is 45 in this case).

DATA PRESENTATION, ANALYSIS AND DISCUSSION
Table 2: Stakeholders Mostly Implicated in Design Errors and Incomplete Drawings
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Identified Stakeholders    Frequency Percentage
Consultants 45         100
Clients 35        77.8
Contractors                     25                             55.6

Table 2 shows major stakeholders that are mostly implicated in design errors and incomplete 
drawings causation in construction projects. The results obtained from the respondents shows 
that consultants, clients and contractors are the major stakeholders that are mostly implicated in 
design errors and incomplete drawings causation in construction projects. Table 2 reveals that at 
least  55.6% of  the  respondents  agree  that  consultants,  clients  and contractors  are  the  major 
stakeholders.  However,  all  the  respondents  agree  that  in  addition  to  contribution  from other 
stakeholders,  consultants are the key stakeholders in respect to design errors and incomplete 
drawings. This finding agrees with Ren, Atout and Jones (2008) that categorized the causes of 
project delays under three sub-heading: client, consultant and contractor respectively.

Table  3:  Respondents  Ranking  of  Causes  of  Design  Errors  and  Incomplete  Drawings: 
Consultants Contribution
Identified Consultants Contribution RII Rank
Unclear documentation 0.843 1
Inadequate documentation 0.836 2
Inadequate site investigation 0.793 3
Incompetent design consultant staff 0.786 4
Hurry to meet up with unrealistic deadline 0.767 5
Poor design management 0.757 6
Inaccurate project feasibility study
Poor communication between consultant staff
Lack of design coordination to eliminate design conflict
Lack of constructability reviews on design
Conflicts appear between drawings from different disciplines
Fees paid not accurate
Slow responses

0.745
0.736
0.707
0.701
0.693
0.681
0.679

7
8
9
10
11
12
13

Table 4:  Respondents Ranking of Causes of Design Errors and Incomplete Drawings: Clients 
Contribution
Identified Clients Contribution RII Rank
Poor communication and coordination 0.901 1
Regular interference 0.890 2
Sites topography is changed after design 0.867 3
Late or inadequate instructions 0.810 4



Unrealistic control duration set up by client 0.791 5
Change orders
Lack of a capable representative
Unquantifiable items in bill of quantities

0.754
0.716
0.567

6
7
8

Table  5:  Respondents  Ranking  of  Causes  of  Design  Errors  and  Incomplete  Drawings: 
Contractors Contribution
Identified Contractor Contribution RII Rank
Lack of clarity 0.817 1
Inappropriate organization management 0.801 2
Incompetent Contractor staff 0.769 3
Lack of technical professional professional in the organization 0.737 4
Shorter  time  to  verify  consultants  drawing  for  deficiencies  or 
completeness

0.731 5

Obsolete technology 0.517 6

Table  3,  4  and 5  shows the  respondents  ranking of  causes  of  design errors  and incomplete 
drawings. Table 3 reveals consultants contribution, Table 4 reveals clients contribution and Table 
5  reveals  contractors  contribution  respectively  to  design  errors  and  incomplete  drawings  in 
construction projects. Based on the ranking of causes, the five most important factors that could 
cause  design  errors  and  incomplete  drawings  as  perceived  by  consultants  are:  unclear 
documentations,  inadequate  documentation,  inadequate  site  investigation,  incomplete  design 
consultant staff and hurry to meet up with unrealistic deadline with relative important index (RII) 
of 0.843, 0.836, 0.793, 0.786, and 0.767 respectively. Similarly, based on the ranking of causes, 
the  five  most  important  factors  that  could  cause  design  errors  and  incomplete  drawings  as 
perceived  by  clients  are:  poor  communication  and  coordination,  regular  interference,  site’s 
topography  is  changed  after  design,  late  or  inadequate  instructions,  and  unrealistic  control 
duration set-up by client with a RII of 0.901, 0.890, 0.867, 0.810 and 0.791 respectively. Also 
based on the ranking of causes, the five most important factors that could cause design errors and 
incomplete drawings as perceived by contractors are:  lack of clarity,  inadequate organization 
management, incompetent contractor staff, lack of technical professional in the organization and 
shorter time to verify consultants’ drawings with RII of 0.817, 0.801, 0.769, 0.737, and 0.731 
respectively.
Table 6: Respondents Ranking of Impacts of Design Errors and Incomplete Drawings
Effects RII Rank
Construction cost overrun 0.934 1
Construction time overrun 0.911 2
Rework (both in design and construction) 0.905 3
Loss of labour, materials and equipment 0.817 4
Contract dispute 0.801 5
Contract failure 0.787 6
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Arbitration
Litigation
Accidents
Loss of life
Total abandonment
Poor quality of work done to hurry
Delaying in getting profit by clients

0.765
0.756
0.615
0.613
0.609
0.603
0.601

7
8
9
10
11
12
13

Table 7: Respondents Ranking of Measures to Mitigate Design Errors and Incomplete Drawings 
Impact on Construction Project Delivery.
Remedies RII Rank
Provision  of  detailed  and  comprehensive  information  among  key 
stakeholders

0.901 1

Good communication among key stakeholders 0.886 2
Constructability reviews on design 0.867 3
Design  drawings  should  be  in  3  dimension  building  information 
modeling (3D BIM)

0.858 4

Effective and efficient project management 0.847 5
Stakeholders should prepare their mind for change
Construction  professionals  should  be  trained  on  how  to  manage 
change in design.

0.830
0.770

6
7

Table 6 reveals the impact of design errors and incomplete drawings while Table 7 reveals the 
measures to mitigate design error and incomplete drawings. The impact of design errors and 
incomplete drawings on construction project delivery were found to be construction cost overrun 
with relative important index (RII) of 0.934 followed by construction time overrun and rework 
with RII of 0.911 and 0.905 respectively. Others include: lost of labour, materials and equipment; 
Contract failure; arbitration; litigation; accident, loss of life as revealed in Table 6. This result is 
similar to that of Kikwasi, (2012) with a little deviation. For this study, construction cost overrun 
ranked 1st while in Kikwasi’s study, it was ranked 2nd. 

From Table 7, the remedies suggested by this study were found to be consistent with the ones 
provided by Dosumu and Adenuga (2013). However, the remedies were found to vary in the area 
of training of stakeholders on how to manage change in design. Also since change is inevitable in 
design, the study suggested that designers should prepare their mind towards change.

CONCLUSION AND RECOMMENDATIONS
The conclusion of this study is that three major categories could be implicated in design errors 
and incomplete drawings causation in construction project. They are:  consultants, clients and 



contractors. The causes of design errors and incomplete drawings are: unclear and inadequate 
documentations/  instruction,  inadequate  site  investigation,  incompetent  construction 
professionals, unrealistic deadline set by client, lack of constructability, poor communication and 
coordination, regular interference by client, lack of clarity by contractors among others.
In order to prevent or mitigate design errors and incomplete drawings, there is need to make 
detailed and comprehensive information available among the key stakeholders, constructability 
and design reviews management in three dimensions BIM and stakeholders being trained on how 
to manage changes. It is therefore recommended that stakeholders should allow adequate time 
for the preparation of design drawings, timely issuing of detailed and comprehensive information 
to stakeholders. Also, constructability reviews on design should be encouraged in addition to use 
of three dimension building information modeling with construction practitioners in Nigeria.
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