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Abstract

Errors in construction documents and records can have serious impacts on
construction projects. These impacts are manifested mostly during the construc-
tion and post-construction stages of the projects. The errors in documents and
records significantly affect the performance of quantity surveyors (QSs) working
for contractors. Thus, the aim of this study was to investigate how the perfor-
mance of contractor QSs could be managed using proper documents and records.
A mixed approach was used to collect the required empirical data via a series of
interviews and a questionnaire survey. The collected data were analysed using
manual content analysis and relative important index, respectively. The results of
the analysis indicate the documents and records that are significantly relevant to
contractor QSs. Similarly, significant errors that can occur in those documents
and records and causes of those errors also were identified. Finally, the solutions
that could minimize the errors were identified and ranked according to their sig-
nificance. The study findings revealed that the use of proper documentation and
record management can enhance the performance of contractor QSs and ensure
project success by controlling cost and time overruns.
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1. Introduction

Documents and records are insepa-
rable in any construction project (Sund-
har & Nandhini, 2015). They are the
mirrors of the project and reflect the
state of the project while boosting quali-
ty assurance and quality control aspects
of the project (Gangane et al., 2017).
Without proper documentation and
record keeping, achieving project suc-
cess would be a challenge (Akinradewo
et al., 2020; Canteli, 2019). Errors in
construction documents and records
significantly contribute to poor project
performance (Dosumu, 2018; Dosumu
etal., 2017). Okuntade (2014) states that
more than 82% of all construction er-
rors are related to errors in construction
documents and records.

Dosumu (2018) concludes that in
contract documents, the highest num-
ber of errors is in contract drawings,
followed by bills of quantities (BOQs)
and specifications in that order. These
errors are caused by the frequent design
changes made by the client (Domusu et
al., 2017). Thus, clients are mainly re-
sponsible for the errors in construction
documents and records (Sunday & Afo-
larin, 2015). The frequent design chang-
es made by the clients send designers
back to the drawing board and thus
require the quantity surveyors (QSs)
to prepare fresh BOQs (Dosumu et al.,
2017). Therefore, errors in documents
and records significantly affect the
performance of QSs. The effects of the
errors manifest mostly during the con-
struction and post-construction stag-
es of the projects (Sunday & Afolarin
2015). The effect of documentation and
record keeping errors on the perfor-
mance of contractor QSs is higher than
their effect on the performance of con-
sultant QSs. Hence, the investigation of
the effects of errors in construction doc-
uments and records on the performance
of contractor QSs is important.

Literature mentions the errors that
can occur in construction documents
and records (Long, 2011; Vrouwen-
velder et al, 2009; Love et al., 2008;
Palaneeswaran et al., 2007). The causes
of those errors (Dosumu et al., 2017;
Dosumu & Adenuga, 2013; Love et al.,
2011) and the effects of the errors (Do-
sumu, 2018; Okuntade, 2014; Dosumu
& Iyagba, 2013; Love et al., 2011) also

are emphasised in the literature. The lit-
erature also discusses the strategies that
can be adopted to manage those errors
(Sunday & Afolarin, 2015) by holistical-
ly considering the projects. However,
the literature that discusses the impact
of poor construction document and re-
cord management on the performance
of contractor QSs is scarce. The level
of significance of the documents and
records that QSs handle, the errors in
those documents and records and the
causes of those errors have been un-
der-researched. Since contractor QSs
have to work with and be responsible
for many construction documents and
records, proper document and record
management will be essential to QSs
(Towey, 2017). This study, therefore, was
intended to enhance the performance of
contractor QSs by identifying the caus-
es and effects of errors in construction
documents and records, and thereby
minimise the errors (Sunday & Afolar-
in, 2015).

Thus, the aim of the study was to
explore how the performance of con-
tractor QSs could be managed by us-
ing proper documents and records.
The objectives of the study were to
identify the significant documents
and records handled by contractor
QSs; significant errors that can oc-
cur in those documents and records,
and significant causes of those errors;
and suggest strategies to minimise the
identified errors.

2. Literature review
2.1. Document and record
management in construction projects
All records are documents although
not all documents are records (Gan-
gane et al., 2017). Thus, documents and
records are two different items. Con-
struction documents contain informa-
tion, while records contain evidence of
past work, which can be used as proof
of that work (Sunday & Afolarin, 2015).
The main purpose of construction doc-
uments and records is to circulate in-
formation among construction stake-
holders and convey messages to the
stakeholders in the best possible way
to guide them on the work to be done
(Dowing, 2016). Construction docu-
ments shall include but not be limited
to contract drawings; schedules; speci-
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fications; BOQs; quality management
plans; construction programmes; proj-
ect health and safety plans; conditions
of contract; and all-risk insurance for
building works, personnel and equip-
ment (Dosumu, 2018; Dosumu & Iyag-
ba, 2013).

Construction document manage-
ment is critical in a project because it
provides a comprehensive record of the
project (Benarroche, 2020). The type of
construction management adopted can
differ from project to project and from
stage to stage of the project (Gangane
et al., 2017). Most documents used in
a construction project go through nu-
merous rounds of revisions and editing
because of change orders made to adjust
the scope of work (Benarroche, 2020).
Therefore, construction documents of
a project provide a permanent record
of the events and actions related to the
project, enabling their detailed recon-
struction, review and analysis (Sutton,
2014). Documentation is the founda-
tion on which all proposals, changes, or-
ders, and claims are built (Benarroche,
2020). Construction documents and
records are the means through which
information flows among the stake-
holders (Sunday & Afolarin, 2015). The
way the documents are perceived varies
among individuals (Lee and Foo 2020).
Thus, document and record manage-
ment is essential for all construction
stakeholders to ensure proper project
implementation.

2.2. Document and record
management by contractor QSs

The client, consultant, and contrac-
tor are the major stakeholders of a con-
struction project (Satankar & Jain, 2015;
Meyer & Kara, 2020). The basic respon-
sibility of a contractor is to deliver the
works in accordance with construction
documents (Sunday & Afolarin, 2015).
The construction documents that QSs
require to perform their roles success-
fully include almost all project asset data
and records (Towey, 2017). Ashwoth et
al. (2013) emphasised that QSs are re-
quired to prepare several documents
pertaining to the contract of which
the BOQ is one of the most important
documents that has to be professionally
prepared complying with the standards
(Bandara, 2018). One key purpose of
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construction document management
by contractor QSs is to ensure that the
delivered works are in line with the
agreed BOQ in terms of cost, time and
quality (Cunningham, 2015). Tender
document preparation is also a key task
of QSs and it requires the QSs to refer
several other documents, such as BOQs,
conditions of contract and preambles to
the schedules of prices. (QS-Tuts, 2019).
Documentation is one of the skills and
competencies required by QSs (Oke &
Otasowie, 2020; Oke et al., 2018). Con-
tractor QSs spend less time on cost
planning, feasibility studies and tender
appraisal than they do on post-contract
critical services (Cunningham, 2017).

Most of the financial issues faced in
building construction are caused by in-
adequate or unclear tender documents
and culminate in disputes between
employers and builders on the items
included in the price of the work (Cun-
ningham, 2015). Therefore, QSs need to
have a clear understanding of the nature
and purpose of the various documents
they use. In contracting organisations,
poor cost performance reduces or elim-
inates profit margins, which may lead to
project or company failure (Hongtao,
2014). Cost overruns are a major prob-
lem in construction companies. There-
fore, record management becomes
necessary for a contractor QS because
it would help minimise material waste
and financial losses and provide useful
evidence during any litigation (Gangane
etal., 2017). Cartlidge (2017) comments
‘planning is only half of the story and
once a project commences on site there
is a need to control cost targets to en-
sure that costs do not spiral out of con-
trol. Therefore, contractor QSs should
strive to improve their cost controlling
and accounting capabilities to help the
construction companies for which they
work (Cunningham, 2017).

2.3. Errors in documents and the
causes and impacts of the errors
Busby (2001) defines errors as un-
expected occurrences that involve
surprise and which cannot be entirely
attributed to chance or circumstances.
Many factors have been traced to poor
project performance and errors in
construction documents and records
are prominent among them (Dosumu
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et al., 2017). Emphasising the gravi-
ty of these errors, Okuntade (2014)
affirmed that errors in construction
documents and records amount to
more than 82% of all construction er-
rors committed and that they contrib-
ute to a 5% increase in the contract
value of the project (Love et al., 2011).
Thus, the identification of the causes
of the errors is important to minimise
the errors (Dosumu & Iyagba, 2013).

Causes of errors in construction
documents and records vary based on
the types of buildings involved and
the services rendered by the construc-
tion organisations and states con-
cerned (Dosumu et al., 2017). Thus,
errors in documents and records are
of different types and can be classified
in diverse ways (Sunday & Afolarin,
2015). Dosumu et al. (2017) found
that frequent design changes made by
clients were the most frequent cause
of errors. The clients and consultants
were more responsible for those er-
rors than the contractors were (Dosu-
mu & Iyagba, 2013).

The effects of errors in documentation
were the abandonment of work, delays,
rework, dissatisfaction of the owner, loss
of confidence in the consultants, loss of
consultants’ reputation, frustration of
the stakeholders, loss of concentration
on other projects, discouragement of
the investors and lowering of the profits
made by the designers (Shrivas & Sin-
gla, 2020; Gangane et al., 2017). Fatawu
(2016) mentions that project abandon-
ment, delays (time overruns), cost over-
runs, payment claims, and variation/
change orders are the major impacts of
errors in documents and records. Re-
work, cost overruns, and time overruns
are the common impacts of the errors in
documents and records as identified in
almost all the literature related to errors
in construction documents and records
(Larsen et al., 2015).

Love et al. (2011) suggested that a
multitude of strategies should be col-
lectively adopted to prevent errors in
documents and records and ensure
satisfactory project performance. Ini-
tially, clients should provide adequate
time for the preparation of construc-
tion documents and records and adopt
appropriate procurement methods to
minimise the errors (Oluwaseum et al.,

2013). Designers are advised to apply
quality assurance once the designs have
been prepared (Dosumu et al., 2017;
Sunday & Afolarin, 2015; Dosumu &
Iyagba, 2013). Oluwaseum et al. (2013)
identified providing comprehensive in-
formation, refining the communication
skills of the stakeholders and improving
project management as the most suit-
able strategies. However, none of the
previous studies have focused on the re-
lationship between QSs and document
and record management.

2.4. Need for document and record
management by contractor QSs
Because of the adverse effects of er-
rors in the construction documents,
identifying the factors responsible for
those errors is important for the pro-
fessionals who prepare construction
documents (Dosumu & Iyagba, 2013).
These effects are manifested mostly
during the construction and post con-
struction stages of the projects (Sun-
day & Afolarin, 2015). Therefore, doc-
ument and record management will
be critically important during post
construction stages although errors
caused by the client and the consul-
tants frequently occur during the de-
sign stage (Dosumu et al., 2017). Gu-
nawardena and Kumana (2007) also
emphasised the need for proper doc-
umentation and record keeping by the
contractors. Dhakal et al. (2020) sug-
gest ontology-based semantic mod-
elling for document classification,
which helps document management.
Contractor QSs, being the key
stakeholders of construction projects,
play a major role in ensuring project
success during the construction and
post contract stages of a project (Jas-
per, 2015; Latiffi et al.,, 2015). They
should strive to improve the cost
controlling of project for the ben-
efit of the construction companies
for which they work (Cunningham,
2017). However, most of the financial
problems originate because of inade-
quate or unclear tender documents,
culminating in disputes between em-
ployers and builders over the items
included in the price of the work
(Cunningham, 2015). Therefore, QSs
should have a clear understanding of
the nature and purpose of the various
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Table 1. Profiles of

the interviewees and questionnaire survey

respondents.
Details of the Interviewees
Profession . . No. of Years of
Code Designation Total E;(penence in Experience as a
ears
Contractor

R1 Senior Architect Architecture 16 12

R2 Senior Engineer Engineering 20 16

R3 Contract Specialist Quantity Surveying 30 22

R4 it C it 20 14

RS Project Manager Engineering 25 24

R6 Project engineer Engineering 16 11

R7T Claims manager Quantity Surveying 15 12

R8 Director Quantity Surveying 25 20

R9 Chief QS Quantity Surveying 28 24
R10 Deputy General Manager Quantity Surveying 26 19
R11 Assistant General Manager Quantity Surveying 17 14
R12 Assistant General Manager Quantity Surveying 16 12
R13 Contracts Manager Quantity Surveying 20 16
R14 Chief QS Quantity Surveying 23 17
R15 Managing Director Quantity Surveying 21 13
R16 Project QS Quantity Surveying 23 14
R17 Senior QS Quantity Surveying 28 25
R18 Contracts Manager Quantity Surveying 28 26

Commercial Manager

Details of the Questionnaire Survey Respondents
Work Experience
‘ears) 6-11 11-15 16-20 21-25 Above 25 Total
Designation

Quantity Surveyin 22 22

Quantity Surveyor
Senior Quantity Surveyor
Chief Quantity Surveyor
Cost Controller
Commercial Manager
Assistant General Manager
Managing Director

Total

08 10 - - - 18

04 08 03 - - 15

- - 08 08 16

04 06 02 - 12

04 04 06 03 17

02 04 06 04 16

- - 03 04 05 12
12 28 28 26 12 106

documents they use. The BOQ is one
of the most important documents pre-
pared by consultant QSs and it has to
be properly maintained by contractor
QSs (Ashwoth et al., 2013) to ensure
that the delivered works are in line
with the agreed BOQ in terms of cost,
time and quality (Cunningham 2015)
and ensure compliance with building
codes (Amarachukwu & Wilkinson,
2020). Fatawu (2016) and Noruwa
et al. (2020) mention that variations
are the major impacts of errors in
documents and records. According
to Dosumu et al. (2017), 92% of the
variations in the Australian construc-
tion industry are attributable to errors
in construction documents. Perera
et al. (2019) have identified that late,
incomplete, and substandard infor-
mation is one of the root causes of
variations. The contractor QS is one of
the key professionals expected to per-
form competently when variations are
inevitable (Maarouf & Habib, 2011)
because variations can adversely affect
contracting firms (Yadeta, 2016; Han-
na et al.. 2002). Therefore, the proper
management of documents and re-
cords is necessary for a contractor QS
because it would help minimise waste,
financial losses, quality controlling
issues, disputes and at times the in-
solvency of the contractor (Gangane
et al.,, 2017). Thus, according to the
past studies mentioned, a study on
construction document management
and record keeping will be useful for
contractor QSs to enhance the overall
performance of the contractor.

405

3. Methodology

A mixed approach was found to be
most suitable for this study since be-
cause it helps integrate both qualita-
tive and quantitative data (Uprichard
& Dawney, 2019) and discover the
research problem in depth (McCusk-
er & Gunaydin, 2015). In the first part
of the study, a qualitative approach
was used to assess the validity of the
literature findings on the documents
and records used in the construction
industry and the errors in those docu-
ments and records, causes of the errors
and the strategies that would prevent
those errors. A quantitative approach
was suitable for the second part of the
study to identify the significance of the
findings of the first part of the study.
Expert interviews were most suitable
to collect the required qualitative data
based on the experience of the ex-
perts (Fellows & Liu, 2015). Experts
who had more than 15 years of expe-
rience in construction and more than
10 years of experience as a contractor
QS were selected for interviewing.
Semi-structured interviews were con-
ducted face to face for 45-60 minutes.
The interview guideline was prepared
based on the literature review findings.
Expert interviewees and questionnaire
survey respondents were selected us-
ing purposive sampling to enable the
selection of those with experience and
knowledge in the research area. The
number of interviews was limited to
19 to avoid data saturation. The empir-
ical findings of the interviews were an-
alysed using manual content analysis.
The profiles of the interviewees and
the questionnaire survey respondents
are presented in Table 1.

The questionnaire survey respon-
dents had to have more than 5 years of
working experience as contractor QSs.
The questionnaires were distributed
via email among 150 respondents,
who were selected from a population
of 400. Only 111 survey respondents
returned the filled-up questionnaires.
Five of the received questionnaires
were incomplete. Therefore, only 106
(70.7%) questionnaires could be con-
sidered for the analysis.

The questionnaire survey findings
were analysed using the relative im-
portance index (RII), a well-recog-
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nized statistical tool used to measure
the relative significance of several at-
tributes (Doloi, 2008) and rank them
(Tejale et al., 2015). RIT = ¥(Wn) / N x
A is the formula used to calculate RII,
where W = rating given to a factor by
each of the respondents; n = frequency
of the responses; N = total number of
responses and A = the highest weight.
Three identical colour scales were
used to represent the data in a heat
map to visualise the findings. In the
heat map, high values are presented in
“green”, moderate values in “yellow”,
and low values in “red” (Figure 1). Thus,
the factors with a high impact/ranking/
significance are presented in “green’
whereas those with a low impact/rank-
ing/significance are presented in “red”.

4. Research findings and analysis

The interviewees were requested to
assess and validate the literature find-
ings particularly applicable to con-
tractor QSs. They were free to add to
the literature findings. The additions
they made are highlighted in the rele-
vant tables. The significance of the in-
terview findings was finally identified
using the relative importance indices
(RIIs) calculated based on the ques-
tionnaire survey findings.

4.1. Documents and records
significant to contractor quantity
surveyors

Documents and records identi-
fied from the literature review were
classified into four main categories:
documents used by contractor QSs,
documents for which contractor QSs
are responsible, records used by con-
tractor QSs and records for which
contractor QSs are responsible. Eight
construction documents used by con-
tractor QSs and twelve documents for
which contractor QSs are responsible
were identified. Eleven records were
identified as records used by contrac-
tor QSs, while nineteen were identi-
fied as records for which contractor
QSs are responsible. The questionnaire
survey respondents were requested to
identify the significance of each of the
identified documents/records for con-
tractor QSs and rank them according
to their levels of significance. The re-
sults are presented in Table 2.

Edit ,th,e, Eﬁe Descrig{lﬂ'l:
Format all cells based on their values:
Format Style: |§ ]

i~
4]

Minimum Midpoint
Type: | Lowest Value ~ | |Percentile v
Value: | (Lowest value % s0 =
Color: | v

Maximum
Highest Value

fefl| <

(Highest value)

Preview: [i

LJI

Figure 1. Heatmap colour scale.

Documents and records that were
identified by the experts are highlight-
ed in Table 2. Organisational chart,
marked drawings/ sketches, gazette noti-
fications, site clearance requests, change
requests, variation valuation confirma-
tion and approval request forms were
the new documents/records identified
by the experts.

In Table 2, the colour scale varying
from dark green to dark red shows the
documents and records relevant to con-
tractor QSs in the descending order of
their significance. Contract documents
and specifications with RIIs of 0.906
and 0.903, respectively, and in shades
of green are the most significant doc-
uments used by contractor QSs. Staff
organisation charts with a RII of 0.456
and shown in red are the least signifi-
cant documents used by contractor
QSs. The first six documents listed un-
der the documents for which contrac-
tor QSs are responsible are the most
significant documents according to the
colour scale. The two most significant
documents among them are the varia-
tion applications and interim payment
applications, coloured in dark green.
Subcontract  agreement-related ~docu-
ments and monthly progress reports are
the two least significant documents for
which contractor QSs are responsible.

Daily site progress, labour, materi-
al, and daily work records with a RII of
0.867 are the records most significant
to contractor QSs. These same records
(with a RII of 0.761) are the 9t most
significant records for which contractor
QSs are responsible. Claim notices and
correspondence, quotations and invoices,
and price and rate breakdowns are the
three most significant records for which
contractor QSs are responsible. Confir-
mation of verbal instructions (CVIs)/
Engineer’s instructions (with a RII of
0.511) and shaded in red is the 27 most
significant record used by contractor
QSs. Health, safety, and environmental
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records/accident records carry low sig-
nificance for contractor QSs. They are
also of low significance as records for
which contractor QSs are responsible.
Quality assurance records are the least
significant records for which contractor
QSs are responsible. However, with a
RII of 0.761, they are the 3 most sig-
nificant records used by contractor QSs.

4.2. Significance of the errors in
documents and records handled by
contractor QSs

From the literature, 11 errors in doc-
uments and records that are of signifi-
cance for QSs were identified (Table 3).
Documents/records that are inconsistent
with the source document and quotations

Table 2. Significance of documents and records handled by

contractor QSs.

Documents
Documents used by Contractor RI Rank Documents for which quntmctarQSs RIl Rank
Qss are responsible
Contract documents ] Variation applications 1
| Specifications | - Interim payment applications - T
| Cash flow 0.761 3 Subcontraci payment documentation _ T
Construction programme 0.720 4 Claim documents 4
Shop. e bl and fevised 0717 5 | Final statement 5
drawings
| Weather reports 0.594 6 Periodic cost reviews/cost reports
. Lest reports o 0,594 I Dispu L
Qrganisational charts (Staff] oA Completion statement
Material reconciliation reports
Labour reconciliation and productivity 0703 10
reports o
?ubcunlracll agreement-related ’%‘ "
Monthly progress reports m i3
ecords
Records use(n]isbsy Contractor RI Rank Records for which Co_mmclm QSs are RIl Rank
Daily .s\te progress, labour, 1 Claim netices/ correspondence/ letters \Aﬁ%ﬁﬁ 1
material, and day work records. |
Ecnﬁrmatmn of vemal instructions/ 2 Quotations! Invaices 0.865 2
ngineer's
Quality assurance records 3 Price Rate 0.853 3
| Store records 4 Change requests 0832 4
fifiarked' drawmgsj sketches 5 Variation valuation 0.832 4
Cerlfcates/Permis 06376 | Marked drawings/ Skefches L0816
Clanﬂuahansl Requests for 7 Site clearance requests 0.809 7
. Method statements ... 0023, 8. | Clarfications/ Requests for information O.f72 8
Daily site progress, labour, material and
Photographs ] day work records 0.761 9
Heahiy2nd: schesy; emironimnt 10 | Certicates! Permits 0s61 10
records/ accident records
Gazette notifications 11 Approval request forms 0.557 11
Weather records 0.550 12
Gazette nofifications 0537 13
Method 0533 14
Photographs 0528 15
Confirmation of verbal insiructions/ 0511 17
Engineer’s Instructions =
Health and safety environment records/ 0451 18
accident records
Quality assurance records m 19
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that are inconsistent with the specifica-
tions, which are highlighted in Table 3,
were the errors identified by the experts.
The RIIs of the identified errors and
their rankings according to their levels
of significance are presented in the Ta-
bles 3 and 4, respectively.

In the heat map, 4 of the 10 errors are
in shades of green, and thus are signif-
icant. Among these four significant er-
rors, lack of substantiation, the failure
to provide the required evidence or sup-
porting records and document backup,
with a RII of 0.767 is the most signifi-
cant. Documents/records that are incon-
sistent with the required specimen or for-
mat, failure to use relevant documents/
records or false records and details, and
calculation mistakes in the measurement
sheets are the 274, 314, and 4" most sig-
nificant errors. Warranty errors, which
have received the lowest RII of 0.467
and shaded in dark red, are less signif-
icant. Five out of the eleven errors are
coloured with a shade of red.

4.3. Significance of the causes of the
identified errors in documents and
records

At the expert interviews, 11 causes
were validated as being responsible for
the errors in documents and records of
contractor QSs. These 11 causes were
ranked according to their significance
using their Rlls, and the interviewees
were requested to group the causes ac-
cording to the errors for which they
were responsible (Table 3). The high-
lighted causes in Table 3, namely lack
of interest and frequent changes made to
the details, are the causes identified by
the interviewees.

Table 3. Significance of the errors in documents and records and the causes of the errors.

Error Cause Error Cause RIl
Failure 1o keep conlemporary record: Quolations thal __ Time consiraints faced in handling the workisad 0.840
Time constraints faced in handling lhe workload are inconsistent  Lack of interest 0.794
Lack of substantiation  Lack of inferest with the Lack of Iralned and knowledgeable employees 0.788
Unfamiliarity with the conditions of contract ificati cking in 0743
Internal organisation-related problems Rank Ril madequa{e ommunication wih te membere 0737
Rank ____RIl on lacking in & 0.611  False records 0.688
1 76 Inadequate communication with the members Time constraints faced in handling the workload 0840
D that  Time faced in handling the workioad X Lack of interest 0794
are inconsistent with the
requiren;ﬂsr Eﬂeﬁc{men or Lack of interest 0.794 Pricing errors/ rate Lack of trained and knowledgeable employees 0.789
Rank RIl Lack of trained and knowledgeable employees 0.789 bk o eeroes umammanty \.wm the conditions oi contract 0782
2 0.744 Lack of quality assurance 0731 ing in o 0743
Failure lo keep contemporary records 0860 madequale cnmmunmalmn with me members
Failure to use relevant Insufficient ime available to handle the work load 0.840 False records
documents o records/  Lack of interest 0794 | Rank Rl Drawing errors
False records and Lack of trained and knowledgeable employees 0.789 8 0600  Unrealistic
details D on who are not 0743 Time conslraints faced in handiing the workioad
Poor communication with the members 0.737 Wrong Lack of interest
Rank Rl Lack of quality assurance 0731 interpretations  Lack of trained and knowledgeable employees
3 726 False records 0.688 Unifamiliarity with the conditions of confract
Calculation mistakes Insufficient ime available to handle the work load 0.840 Rank RIl Inadequate communication with the members
present in measurement  Frequent changes made io the details 0.794 9 0,583 Language barriers
sheets Lack of frained and knowledgeable employees 0789 Insufficient time available to handle the work load 0840
Rank Rl Drawing errors 0.651 Imelevant Lack of interest 0794
4 0722 Lack of interest 0.583 categorisation Lack of trained and knowledgeable employees 0.789
Missing nofificationsy _F@llre [0 eep confemporary records 0.860 Unfamiliarity with the conditions of contract 0782
Time constraints faced in handling the workload 0.840 Rank RIl False records 0688
contractual points Lack of interest 0794 10 055397 Language barriers 0.671
Rank RIl Lack of trained and knowledgeable employees 0.789 Lack of interest 0.794
5 0667 Unfamiliarity with the conditions of contract 0782 Uniamiliarity with the conditions of contract 0782
Documentisfrecords thai  Lack of interest 0794 Warranty Errors Internal organisation-related problems 0749
are nconsistent W2 | ack ofrained and knowledgeable employees 0789 Inadequate communication with the members 0.737
Rank RIl Unfamiliarity with the conditions of contract 0.782 Rank RIl False records 0.688
5 0.650 Language barriers 0.671 11 [JOMBTN Language barriers 0.671
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Table 4. Significance of strategies suitable for the identified errors in documents and records.

Error Sirategy _Al_ Errar — - 5 Imu —
Using praperly desigred chacklists for documents and records %} Quotations that ane 280 & quaitfied and responshie parsan io prepamichack She  Ehipag
et nt o documenisirecords B . "
Keaping carssmparary records DB8E | e specifications o 09 POP andieamuark amang the 0500
Lack of SUBSEARENCN g o qualified and respansile persan o pregacelcheck i |- Rl Distribeting the wark and responsitiliies among the team e
the documentsirecards h members N
Making arrangements for chlaining contemporary reords 0811 D11 Checking and verifying the backup records before their use 0771
Checking and verifying the backup recoecds before their use 0.600 Feering comemporary records 0588
Estatlishing praper comenunication and fearmwark amarg the Getting & qualified and responsiile persan to prepareicheck the
Feacik: L] feam members L documentsirecords HE
1 n S::nrhh:'l;rg the wark and responsitilities ameng the team e | o . Vinling e aie st [t crioea g miR
ting eeroes! rate
Using sandard or given ¥rmats 1o e records THEE|  buikd-ug erors Checking and verifying the backup records befone their use 0811
Documentsiecords o ol ; ; i
dathitund sing  qualified and respansile persn o preparelcheck e i T 7 T
m:lr;mnlrm.n:_m:nl i docimnanishesons . aking arrangements far chlaning contemparary records .
with the recuine " e tios
spucimen orformat Using apalicable qualty management procedures 0.800 E:';‘-:::‘I':EE‘::-W communication and teanmwark amang the e
Rarik a E::rhh:'l:g the waork and responsibilities among the tsam o7a4 Rark Rl E::::Lh:'l;rg the wark and responsibiliies amang the tsam i
2 IS using drak documents and developing them based on a gEgn | Using draf documents and developing them based on fesdback
feedhack before submiting them ; befare submitling them
s e ;;:::ﬁ:l:.:ii.:d;nd [ e T —
Mantaining & direciory of reconds as a recard management S Establishing proper comenunication and teamwark amang the i
practice 5 nterpretations feam members 2
A2 4ttt i et 1 pripan i 0828 Making propier claims based on relevant ezntractual greunds 0.500
Failure o use relevarny T SCUmERisecords
documents o recordsi  Visifing the site ai least ance a day OE1B | Rank iy - At the work s teasanthideas amarg Wil iy e
Falss recards and . i .
dtaits Masking serangements far oitaining contemparary records 0811 8 D583 ::"C“’g:s’:;r‘:f';;;"ﬂ‘:lm“ enelcping: et bassd on fuedndck -
Establishing praper comenunicalion and earrraark amang the oo Geing a qualiied and faspanEBlE persan o prepaeicheck Me o ooy
Seam membens 5 documentsirecards X
ing and verityig the back edds bafare their Lse 0.800 ekt Making propier claime based an relevant contractual grounds 0.500
] © a g
Using applicabile quatty management procedures 0734 e e e e Among fha taam 0784
s % Dtk i e e o e ariig it e . s A AN S— et
" SR Using draft dacuments and develoging then bissed an 0 BEGEN Using dratt dacuments and develoging them based cn feadback
; fredback before submitting them i befare submitiing therm
Calcufation mistakes = £ . i
; Geting a qualified and respensiile persan o pregarelchack . e Using a praperty designed checklist far sach document and .
present in Wi derzinsniiracatils 0620 Warranty Errors 0 - 0giE |
measurement sheets
Rark mu  Disibuig e wark and g the leam R - ::-l:ri::l::liﬁdmuud responshile person o prepareicheck the o
a 0732 z:"gi’,:’z:}“;:"ﬂ‘::;ﬁ:; e pln Inten bsed ot - 1 _ Distributing the wark and respansitiliies among the members 0784
Tissing nothcalionsl  Geting a qualiied and responstle persan 1o pregareichech i
contracisal painks the documents/reconds '
Rarik Ril Making peogier claims based on relevant contractual grounds 0.600
Distributing the werk and respasibilties amang the team
5 naTaN 0794
Dacumenisrecords | Geting & qualiied and reaporstie persan 1o prepareichack h
that are inconsstent the documentsirecords >
W SIS Making propier claims based on relevant contractual grounds 0,600
- ™ Diistributing the work and responsitiliies ameng the tearn R
members
& 0850 Using draft documents and devaloging them based on
; Sedhack befoee submitling them

Failure to keep contemporary records
and time constraints faced in handling
the workload with RlIs of 0.869 and
0.840, respectively, are the two most
significant causes of errors in the doc-
uments and records handled by con-
tractor QSs. The five causes coloured
in shades of green in the heat map are
the five most significant causes. Two
of the five causes are coloured in dark
green. Though lack of interest is the 34
most signiﬁcant cause, it is responsi-
ble for 10 of the identified errors. The
most significant cause and the second
most significant cause are responsible
for 2 and 9 of the errors, respective-
ly. The use of unrealistic programmes
is responsible for pricing errors/ rate
build-up errors although these errors
are least significant with a RII of only
0.571. However, the minimisation
of pricing errors/ rate build-up errors
is important even though it is insig-
nificant. As Table 3 indicates, among
the 13 identified causes, 9 are respon-
sible for pricing errors and rate build
up errors , which are only the 8* most
significant type of errors with a RII of
0.600 and coloured in a shade of red.
Similarly, only 4 out of the 13 causes
are responsible for the 274 most sig-
nificant error that occurs when the
documents/records are inconsistent
with the required specimen or format.

Therefore, the levels of significance of
the errors and their causes need to be
considered in minimising the errors.

4.4. Significance of the strategies
that would minimise the errors in
documents and records

From the literature, 13 strategies that
would minimise the errors in docu-
ments and records for which contractor
QSs are responsible, were identified. The
interviewees were requested to indicate
the errors that each identified strategy
would minimise. Questionnaire survey
findings were used to rank the strategies
according to their significance based
on their RIIs. The results are presented
in Table 4. The table also presents the
strategies for minimising each error.
The strategies checking and verifying
the backup records before their use and
maintaining a directory of records as a
record management practice, which are
highlighted in the table, were identified
by the experts.

Using standard s or given formats for
the records (RI11=0.931), using properly
designed checklists for documents and
records (RI1=0.918) and keeping con-
temporary records (RII=0.886) are the
three most significant strategies that
would minimise the errors. Using draft
documents and developing them based
on feedback before submitting them is the
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least significant strategy. However, the
number of errors that can be minimised
through this least significant strategy is
higher than the number of errors that
can be minimised using the three most
significant strategies. Getting a qualified
and responsible person to prepare/check
the documents/records is the 5% most
significant strategy, which can eliminate
all the errors in documents and records.
As Table 4 indicates, only 7 of the 13
strategies are suitable to minimise lack
of substantiation (having the highest
RII), the most significant error in doc-
uments and records. Most of the identi-
fied strategies (10 out of 13) are focused
on minimising the error associated with
the failure to use relevant documents or
records/ false records and details, which
is the 3¢ most significant error, for
which 8 out of the 13 identified causes
are responsible.

5. Discussion

Although several researchers dis-
cussed construction documents and
records, only Gangane et al. (2017)
explained the difference between con-
struction documents and records. The
findings of this study revealed that
the documents and records handled
by contractor QSs could be discussed
under four main categories. The inter-
viewees highlighted that documents
and records used by different stake-
holders vary. Dosumu et al. (2017) also
emphasised this variation. Therefore,
the stakeholders have to use the doc-
uments or records prepared by them
and those that have been prepared by
others. Thus, documents and records
can be categorised as documents and
records prepared by contractor QSs
and documents and records used by
contractor QSs.

Previous studies identified clients
and consultants as the major contrib-
utors to most of the errors in docu-
ments and records (Sunday & Afolrin,
2015). However, the impacts of these
errors occur only during and after the
construction period (Dosumu et al.,
2017; Benarroche, 2020). Therefore,
document and record management of
contracting firms is important as re-
vealed in this study. Although several
construction documents and records
could be identified from the literature
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(Towey, 2012; Dosumu & Iyagba, 2013;
Gangane et al., 2017), only few of those
documents were related to contractor
QSs. Dosumu (2018) identified that the
percentage of errors in BOQs was the
2nd most significant error, followed
by errors in drawings. Gangane et al.
(2017) identified the errors in BOQs,
drawings, specifications, forms of con-
tract and schedules as the most signif-
icant errors (listed in the descending
order of significance) in documents.
The documents and records that were
identified as most significant for con-
tractor QSs in the study were identified
by Towey (2012) as well.

Sunday and Afolrin (2015) identi-
fied inexperience of the professionals,
non-availability of information, and
lack of quality management as the
three most significant causes of errors
in construction documents and re-
cords. These causes were identified in
this study as the 4th, 8th, and 9th most
significant causes of errors in the docu-
ments and records handled by contrac-
tor QSs. This difference between the
level of significance of each of the three
causes identified by past studies and
that identified by this study is because
this study focused only on the docu-
ments and records handled by contrac-
tor QSs. Sunday and Afolrin (2015)
focused on all types of construction
documents and records. The most sig-
nificant cause identified in this study
is the failure to keep contemporary
records. Although all professionals in
the construction industry are expected
to keep contemporary records, it is es-
sential for contractor QSs because they
have to handle claims.

The study findings indicate that lack
of substantiation is the most significant
error, whereas design errors have been
identified as the most significant error
in the literature (Love et al., 2011). The
most significant cause and the most
significant error identified in this study
are interrelated because the failure to
keep contemporary documents is the
main cause of the error lack of substan-
tiation. Dosumu and Adenuga (2013)
categorised errors according to the
types of construction documents and
identified design errors in the drawings
as the most significant error; approxi-
mation errors in the BOQs are the
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third most significant error, followed
by design errors in the specification.

Failure to keep contemporary re-
cords was identified in this study as the
most significant cause of the errors in
the documents and record handled by
QSs. Even though the literature on the
errors in the documents and records
handled by contractor QSs is scarce,
poor communication among the proj-
ect members and the negligence of the
professionals were highlighted in the
literature as the two most significant
causes of errors in the BOQs, one of
the important documents used by con-
tractor QSs (Fatawu, 2016). These two
causes, however, were identified in this
study as the 7th and 8th most signifi-
cant causes, respectively. According to
Fatawu (2016), insufficient input infor-
mation is the most significant cause of
errors in construction documents.

The study findings indicate that the
use of standard formats for documents
and records is the most appropriate
strategy to minimise errors in docu-
ments and records. Dosumu (2018),
however, identified the provision of
comprehensive information for docu-
ment and record management as the
most significant strategy, which, ac-
cording to this study, is the most suit-
able strategy to address the most signif-
icant error identified in the study.

6. Conclusions and recommendations

How the performance management
of contractor QSs using proper docu-
ments and records could be achieved
was explored by identifying the signif-
icant documents and records handled
by contractor QSs, significant errors
that could occur in those documents/
records and their causes, and the strate-
gies that would minimise the identified
errors, through a mixed approach. The
study findings indicate that documents
and records can be classified into four
main categories: documents used by
contractor QSs, documents for which
contractor QSs are responsible, records
used by contractor QSs, and records for
which contractor QSs are responsible.
Contract documents and specifications
were identified as the most significant
documents used by contractor QSs and
other construction professionals. Even
though cash flow statements and other

similar documents used by QSs also
were identified as important, they are
not as significant as contract documents
and specifications. Daily site progress,
labour, material, and day work records
and CVIs and Engineer’s instructions
were identified as the most significant
records used by contractor QSs, which
are used by both contractor QSs and
other construction professionals.

Variation applications were identified
as the most significant documents for
which contractor QSs are responsible.
Variations are one of the major factors
contributing to cost overruns of a proj-
ect. The interim payment application
was identified as the next most signifi-
cant document because the request for
the payments for the work done is made
by a contractor through this document.
Claim notices, correspondence, and any
other substantiation, being mandatory
records for making claims by the con-
tractor, are the most significant records
maintained by contractor QSs.

Lack of substantiation was identified
as the most significant error in docu-
ments and records. Time constraints
faced in handling the workload, lack of
interest and lack of trained and knowl-
edgeable employees are the causes attrib-
utable to most of the identified errors.
However, failure to keep contemporary
records, which had the highest RII, is
the most significant cause because with
no records available contractor will not
be able to make claims. Similarly, using
standard or given formats, which had
the highest RII, was identified as the
most significant strategy, getting a quali-
fied and responsible person familiar with
conditions of contract to prepare/check
the documents/records, and distributing
the work and responsibilities among the
team members were found to minimise
all identified errors.

The study findings would help reduce
waste of money in projects, caused by
erroneous documents. The study makes
a theoretical contribution by providing
proper guidelines for enhancing the
performance of contractor QSs through
proper document and record manage-
ment. The study will also contribute to
new knowledge related to document
management, especially by contractor
QSs, which would be useful for future
researchers in the subject area. Howev-

ITU A|Z « Vol 19 No 2 « July 2022 « M.K. Nisansala, A. Shandraseharan, B.A.K.S. Perera,V. Disaratna



er, the study identifies only the perfor-
mance enhancement of contractor QSs,
which makes generalising the study
findings to other QSs and stakeholders
difficult. However, the study findings
can also be related to consultant QSs
and other professionals.
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