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Abstract

Rework in construction contracts is an interesting topic as it influences contractual claims
and disputes. Changes in design, scope, and construction turn into rework and then affect
project completion time, performance, and contract sum. Addressing the rework provision
in a well-defined contract before the work commences will safeguard the project against
unforeseen circumstances Contractual rework provisions are difficult to trace as they are
often written indirectly or in a complex context. Therefore, a list of rework causes from
the literature is used in this study to investigate rework clauses and identify the relevant
provisions in the general contract conditions. Rework provisions in the New Zealand
standard contract are reviewed first and the identified contract clauses are then evaluated
based on the result of the questionnaire survey and professional interviews. The mixed
method, both quantitative and qualitative approach, is utilized for data collection and
analysis. This research revealed that only five significant causes of rework, involved in the
categories of process, materials and equipment, are adequately addressed in the contract
conditions, so the remaining causes of rework require further investigation. The result
also identified five contract clauses related to rework provisions. The study suggests the
contract parties review the rework provisions ahead of time during the negotiation of the
contract. This approach enables the parties to manage their obligations under rework
events by addressing other causes of rework. Properly addressing the causes of rework

in the contract provisions reduces contractual claims, disputes, and improves the overall
project performance.
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Introduction

'The contract conditions need to be managed and strengthened due to the increasing rate of construction

contracts in the next few years (Assaad, et al., 2020). The contract conditions govern the relationship
between the contract parties, and define their responsibilities, which at the highest level include the client

and the contractor. Contractual issues such as delay, low quality, cost overruns, claims, and disputes are

linked to the improper allocation of risks within the contract conditions (Assaad, et al., 2020). The latest
reported disputes amount by Arcadis (2022) show over 52.6 million US dollars as the global average
amount which prolonged the project duration to the additional 15.4 months. According to (Jelodar,

Yiu and Wilkinson, 2016), most construction disputes originate from contract documents and over 16

percent of the construction claims are raised on the basis of the contract documents (Al-Mohsen, 2012).
Claim management is an essential part of a successful project (Seo and Kang, 2020), and effective claim
management is achieved if the contract conditions are well defined (Zaneldin 2020). Poorly written contract
clauses and the provisions of the contract are difficult to interpret (El-adaway, Vance and Abotaleb, 2020),
and bespoke provisions increase the tendency for misinterpretation (Mendis, Hewage and Wrzesniewski,
2015). The investigation of contractual claims and disputes has always been a critical issue due to the effects

they have on cost and project productivity (Jelodar, Yiu and Wilkinson, 2016).

One of the common causes of contractual claims and disputes is related to rework (Palaneeswaran

Love and Kumaraswamy, 2008; Wang, et al., 2019). The risk of claims and disputes is an inherent part of
the rework in construction projects (Asadi, Rotimi and Wilkinson, 2022). Rework has been regarded as an

issue affecting contractual claims in construction projects. Rework leads to poor performance (Love, Irani

and Edwards, 2003) and contributes to construction disputes (Aiyewalehinmi and Nkumah, 2019). Most

construction projects deal with the chronic problem of rework (Ma, et. al., 2019), that sometimes costs up

to 25 percent of the contract value. Such cost is inevitable due to the complex nature of the construction

projects (Miri and Khaksefidi, 2015). The unfair disclaimer clauses in the contract can also create rework

in construction projects (Mendis, Hewage and Wrzesniewski, 2015). Such evidence confirms the necessity

of contractual guidelines to administrate the contract under rework circumstances. Rework-related issues
require a clear set of responsibilities between the contractual parties to reduce contractual claims and
disputes. As such, the contract clauses related to rework issues must be spelled out in the construction
contracts. In this study rework is defined as any activities that require to be redone where they are not in

compliance with the construction contract (Asadi, Rotimi and Wilkinson, 2023a).

'The contract parties need to understand how rework leads to contractual claims and how the contract
conditions address such issues. The contract parties shall be familiar with rework provisions in the contract.
'The assessment of provisions allows contract parties to understand relevant conditions under rework events.
For example, if rework occurs due to the client’s instruction, the associated cost is compensated as a change
order through the variation clause without any conflicts unless there are debates on adjusted time and cost
(El-adaway, et al., 2016). As such, it is necessary to monitor the conditions of the contract if rework occurs
and generate contractual issues. This statement would be emphasised more if the rework contributes to

contractual claims and project cost overruns (Love, et al., 2000). Most of the previous studies have reviewed

the overall conditions of the contract in general terms, and very little, if any research has reviewed the

conditions under rework circumstances (Asadi, Wilkinson and Rotimi, 2021). Overall, the literature shows

that research on the general conditions of the contract is the central aspect of attention worldwide, while in
New Zealand there very few studies in this field (Wright and Fergusson, 2009; Finnie, 2013; Jelodar, Yiu
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and Wilkinson, 2016). This paper highlights the importance of further investigating the contract conditions

in rework situations as stated in previous studies (Asadi, Rotimi and Wilkinson, 2023a; 2023b), and explores

the rework provisions in the contract that is used most often in New Zealand construction projects.

Background

In terms of the background of this study, a combination of previous research on rework and contractual
claims was reviewed to make a new contribution to the body of knowledge. From a systematic point of view,
the two concepts of rework and claim can be regarded as cyclical elements that trigger each other. If rework
is not managed properly, it may then change to a conflict. If the condition of the contract does not address
such conflicts, it will require further litigation that is very costly (Jelodar, Yiu and Wilkinson, 2016). There
are various perspectives on the assessment of contract conditions in the literature; they concern a wide range
of factors, from change orders, safety issues, contractual effects, claims, disputes, delays, and some of the

conceptual frameworks of contract administrations (Asadi, Wilkinson and Rotimi, 2023). The suggested

models and frameworks for contract administration have evolved over the years. For example, a framework
consisting of three dimensions of causes, effects, and mitigations was proposed by (Hansen, Rostiyanti and

Rif’at, 2020) to minimise the effects of change orders in construction contracts. In another study the direct

and indirect associated costs of change orders have been utilised to examine the relationships between
the contract conditions and various variables in four standard contract forms (Syal and Bora, 2016). These

studies revealed that contract management practice needs improvement should change orders occur.

Some guidelines also have been proposed for difterent purposes, such as public infrastructure projects
(El-adaway, et al., 2018), and safety-related issues under the design-build standard form of contract (Nabi,
et al., 2020). The extension of time also has been reviewed to present a guideline to administrate delay
provisions in six different contract forms, namely FIDIC, NEC, JCT, EJCDC, AIA, and Consensus DOCS
(El-adaway, Vance and Abotaleb, 2020). Assaad, et al. (2020) investigated the back-to-back relationship

under standard subcontract agreements to provide a checklist that enables the contract parties to achieve

higher project performance. Seo and Kan (2020) investigated performance indicators for claim management
based on various contractual issues. Zaneldin (2020) also evaluated the types, causes, and severity of claims

in construction contracts in projects in the UAE. Most of the previous studies have generally reviewed

claim processes, not mainly focusing on the claim derivers. Overall, while contractual and legal matters such
as delay, payments, claims and change orders have been analysed under the various standard forms of the

contract, the assessment of contract conditions is silent regarding rework issues.

According to (Jelodar, Yiu and Wilkinson, 2016), rework, claims, and disputes arise from common
sources. Even though most of the studies have identified the causes of rework and the causes of contractual
claims separately, they have yet to examine or investigate the relationship between the rework, and the
claims, and disputes (Asadi, Rotimi and Wilkinson, 2022). While many research studies have been

conducted to understand the impacts of rework on project performance in the construction industry (Love
and Edwards, 2004; Mahamid, 2016), very few have studied the effects of contractual claims originating

from rework. Mendis, Hewage and Wrzesniewski (2015) studied the contractual obligations to manage

waste, and their findings showed that three clauses of quality, workmanship, and inspections are more prone

to generate rework in construction projects. Little research, if any, addresses the contractual claim aspects of
the rework in construction projects. Overall, the evidence shows that the limited research has studied the

contract clauses and their interactions and reciprocal actions associated with the rework (Mendis, Hewage

and Wrzesniewski, 2015). In addition, the available frameworks in the literature for claims, conflicts and

disputes have not adequately addressed the rework issues in the contract conditions. Thus, the knowledge

gap in this study is the lack of addressing the rework in the contract conditions.
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CAUSES OF REWORK IN CONSTRUCTION CONTRACTS

This paper investigates the sources of contractual claims and reworks embedded in the contract’s conditions.
'The extent to which all identified rework causes are addressed is then extensively assessed in the relevant
provisions to determine the contract clauses. As such, a list of rework causes in construction contracts first
needs to be identified from the literature to initiate the research. The literature review shows that rework
can occur in the contract on both the side of the client and that of the contractor. In a study performed

in Sweden by Josephson, Larsson and Li (2002), rework was classified in five groups: client, design,

workmanship, materials, machines, and production management. Changes, errors, and omissions were

found as the major associated causes of rework in Australia (Love, Edwards and Smith, 2009). Generally,

rework caused by the contractor will be related to technical factors, quality management factors and human
resources factors (Oyewobi and Ogunsemi, 2010). Asadi, Rotimi and Wilkinson (2023b) classified rework

factors into four main groups of process, management and planning, material and equipment, and human

resources. In addition, the rework causes that were understood to be related to the contractors included

ineffective coordination, poor materials, defective material, and poor safety considerations (Ye, et al., 2015).

In Singapore, the client was found to be more associated with the occurrence of rework. Overall, in terms
of rework circumstances that were related to the client, there were seven related causes that were identified
as: changes in plan, inadequate project objectives, and change in specifications, impediment decisions,
replacement of material, obstinate nature, and client’s financial problems (Hwang, Zhao and Goh, 2014). In
a study conducted in Malaysia, project coordination, project implementation, technology, machines, design

process and site workmanship have been found to be significant rework factors (Yap, Low and Wang, 2017).

Rework causes associated with the client, consultant, and contractor were also examined in the study on

the root causes of rework in Nigerian building construction projects (Eze and Idiake, 2018). Forcada et al.

(2014), in their case studies of highway construction projects in Spain, investigated the responsibilities of
parties in rework circumstances at three levels of project, organisation and people. They found that the risk is
involved with the scope changes, and they advised that the poor skill level and high project complexities are
critical in rework management. Ndwandwa, Simpeh and Smallwood (2017), considered the cost and time

overruns from rework events in South Africa. They found that rework mainly occurs due to factors ranging
from design, site, planning and scheduling. In Saudi Arabia, the relationship between rework and material
waste was examined in buildings, and the study added the lack of labor skills and inadequate supervision
to the previously identified rework causes (Mahamid, 2020). Then four more causes under the contract

management category of rework were identified through a study in China that included the fuzziness of the

project scope, unfulfilled contract, ambiguity, and low contract payment (Liu, et al., 2020). According to the

research performed by (Safapour and Kermanshachi, 2019) in the USA, the cost of rework is reduced by

implementing constructability and quality management strategies.

Goals and objectives

This study aims to provide evidence by evaluating rework provisions in the general contract conditions
of New Zealand construction contracts. A similar approach has been used previously to find contract

clauses associated to rework and waste in Canada (Mendis, Hewage and Wrzesniewski, 2015). The paper’s

outcome raises the understanding of the contract provisions related to rework and the associated risks. As
such, the results of this paper would improve the party’s ability to manage rework and its impacts in the
contract. Managing the impacts of rework enhances the performance of the projects. It also offers a better
understanding of the rework-related provisions and provides opportunities to suggest guidelines for contract

improvement under rework circumstances. Therefore, the objectives of the study are to find whether rework

Construction Economics and Building, Vol. 23, No. 3/4 December 2023



C

UTs
ePRESS

49

Asadi et al.

causes have been addressed adequately in the contract conditions of NZS3910 and which contract clause is
related to rework.

NZS53910:2013, The standard form of contract in New Zealand, was published in 1949 for the first time.
'The majority of New Zealand civil and construction projects use it. The document under the name of NZSS
623 was issued and aligned with the standards outlined in Act 1941.In 1964 this contract was revised based
on the fourth edition of the general conditions of ICE and the available issuance of the FIDIC in 1957
(Robertson, 2018). The name of this standard was changed and published under NZS3910, in 1987 there
was a significant revision. NZS§3910 was revised again in 2003 and 2013 to bring the document’s status

to the current plain version in English. The last edition of this contract form is currently used, listed as
NZS53910:2013 with the title “Conditions of Contract for Building and Civil Engineering Construction”.
The current contract form has been designed to be aligned with the Construction Contract Act 2002 and

is intended to be fit for the purpose. Thus, the latest version has only been updated based on the limited
scope review of the previous issues. This standard document has provided a package that includes all
essential commercial provisions to be used for all types of engineering and building work with a variety

of administrative arrangements. The contract’s bases are almost the same as NCE and the main body of
general conditions in NZS3910 comprises 15 clauses, while the condition of other type of contracts such as
FIDEC includes 72 clauses. NZS3910 contract is administered by the Engineer to the contract, which is a
specified role to inspect, certify and issue notices. The other types of contacts do not specify this role in their

conditions.

Methodology

'This paper follows a mixed methodological approach that includes of quantitative and qualitative aspects.
Multiple steps have been taken in this study starting with a list of rework causes from the literature,
conducting a questionnaire survey in conjunction with reviewing the NZS3910 contract and professional

interviews. A similar approach using a multi-step mixed method has previously been used by (Hansen

Rostiyanti and Rif’at, 2020) to develop a framework to mitigate contract change orders. From a contract
perspective, research on the implications of rework causes is scarce. Thus, the qualitative approach is

the best way to collect empirical evidence related to this concept (Jelodar, Yiu and Wilkinson, 2016).
According to Hansen, Rostiyanti and Rif’at (2020) using the qualitative approach is helpful as it is data-

driven, exploratory by nature and flexible. In the first step, the causes of rework were utilised based on

a comprehensive list of rework causes from two previous studies in New Zealand (Asadi, Rotimi and

Wilkinson, 2022; 2023a). This comprehensive list was achieved based on a systematic literature review on

rework studies and it was customised to New Zealand construction contracts. The common causes of rework
in New Zealand construction contracts were then studied by conducting a survey to understand which
rework causes were adequately addressed in the contract conditions. The highly addressed causes of rework
from the survey were then reviewed based on the contractual provisions of NZS53910:2013 to validate the
result of the survey. The main purpose of the survey was to solicit the construction industry’s opinion on

the adequacy of addressing rework in the clauses of the contract. The practical work was observed to assess
the conditions of the contract in relation to rework by conducting interviews with construction experts and
legal professionals. Thus, the survey result was then confirmed by the evidence from the interviews with
construction practitioners in the contract field. Comparing the expert’s opinion and the survey results helps
to understand the rework issues in the contract conditions and gives insight to prevent contractual issues,
claims and conflicts. Comparison analysis provides a basis for further investigation of rework provisions
from a practical perspective. As shown in Figure 1, the method used in this study comprises four consecutive

stages described in detail as follows.
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The sequences of the Theoretical Review and study of the contract

Professional
methodology used for the —>  conceptualisationand  — Conducting survey —| provisopns of the standard form of —» A
study literarture review contract of (NZS3910)
N M !

! U A4 U J L

1- Identify the potential clauses of the

Relationship between

Provide a priority list i i
AR GESES AT A addl:essezyand contract in relation to the common Enable
L contractual claims Identify causes of rework revisions to
Implications of the study ¢ Ki not addressed causes o ¢
ccr)\lmm;n clauzes @ ;ewx:.r o o e i die 2- Provide a quick refernce list to the C austes (:
cwizeaiana construction e CEETRES address rework in the different S contrac
projetcs clauses of the contract

Figure 1.  Research methodology

THEORETICAL CONCEPTUALISATION

'The concept used in this study was based on the relationship between rework and contract clauses.
Therefore, a theory is required to be developed on how rework is investigated in the contract documents. In
this theory a chain of activities are placed to demonstrate the links between rework and contract. The link
between these two elements of the study can be achieved by searching a common factor between the two.
"The established link leads to the identification of relevant contract clauses that can be referenced in the
contract provisions. The literature review shows that the causes of rework will result in contractual claims.
As such, the relationship between rework and contract conditions can be studied through contractual claims
as a common source. Overall, the conceptualised theory comprises (1) identifying the causes of rework

(2) investigating the relationship between rework causes and contractual claims (3) exploring the relevant
provision of the contractual claims (4) detecting contract clauses from the referred provisions. Thus, the

process is initiated by a list of rework causes from the literature as stated in Table 1.

CONDUCTING SURVEY

'The quantitative method in research is a deducible approach to connect the theory and objectives and

provide confirmation for the research (Umar, 2020). Following on from identifying the causes of rework
from the literature, a quantitative approach was employed through a questionnaire survey that aimed to rank
addressed causes of rework in contracts. The questions have been sent to four experienced professors and
professionals from academia and the construction industry for their initial review. The criteria for selection
of respondents were based on their knowledge, background, and experience in contract management. This
initial review improved the quality of questions and ensured the validity of the contents before releasing

the questionnaire to the industry. Contract plays an important role in the construction industry, and

the industry’s view in this study was considered highly significant and used as the main part of the data

collection.

Two questions were included in the survey (1) to establish links between contractual claims and rework
causes identified in Table 1 and (2) to understand which cause has been addressed in the contract conditions
of NZS3910. The measurement of the responses was designed based on the 5-point Likert scale from
strongly disagree (1) to strongly agree (5) as attached in appendix 1. The questionnaire was distributed
online through a link to the selected target companies, including clients, consultants, architects, quantity
surveyors, contractors, and legal firms who work consistently with construction projects in New Zealand.
The selected criterion for including these participants in the study was based on their experience working
on construction contracts using the standard form NZS3910. They were identified through the website

of relevant associations listed in previous New Zealand studies in the same field (Asadi, Rotimi and

Wilkinson, 2023b). The link to give access to the survey was shared with selected targets through email.
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To ensure the validity and reliability of the result, the participants were asked to respond if they only use
NZS3910 contract in their projects (Kisi, et al., 2020). The total number of enterprises in the field of

building and construction was 67,239 based on New Zealand’s building performance annual report 2021.

The minimum sample size of this population is 382 with a 95% confidence level. Over the period of six
months 81 respondents (21%) answered the survey question through the link on Qualtrics Software. The

response rate of over 20% is the acceptable range for analysis and is considered high for surveys of this

nature (Hughes and Maeda, 2002).

REVIEW OF THE CONTRACT NZS3910 PROVISIONS

'The contract conditions of NZS3910 comprise 15 clauses, two appendixes, 16 schedules to the general
conditions, 14 guidelines and one general aid to the Valuation of Variations. To verify that the identified
significant causes in the survey have been addressed in the conditions of the contract, the related provisions
were reviewed under the clauses of NZS3910. Analysis of the related clauses was performed using NVivo 12
and coding of provisions based on the selected keywords in each of the rework causes. Thus, provisions
related to rework and their contract clauses were identified and listed to verify the outcome of the survey

and then validated through interview results.

PROFESSIONAL INTERVIEWS

After identification of the rework provisions stipulated in the contract conditions of NZS3910, the next step
involved confirming the initial result through the professionals’interview. The interviews were exercised to
find the industry’s opinion if NZS3910 contract is fit for purpose under rework event. A semi-structured
interview was considered an appropriate way for data collection due to the exploratory nature of this

research (Umar, et al., 2020). The questions for conducting interviews were designed to identify relevant

rework contract clauses and provisions. The interviews aimed to understand how rework is addressed within
clauses of NZS3910. Then, participants were asked about improving contract conditions of NZS3910
under rework events. The answers the participants provided in the interviews are reflected in Table 5. As per

Appendix 2, the main questions for this study were as below:

* Q1- How is rework addressed within clauses of NZS3910?
* Q2- Which clauses relate to the causes of rework?

* Q3- Do you recommend adding a new clause to cover rework in the contract?

The criteria for selecting interviewees were based on years of experience in construction and contract
management according to the study’s aim and objectives. Participants were selected based on the minimum
criteria of having at least 15 years work experience in contract management field and sufficient knowledge
using NZS53910 in local projects. Only the participants who had construction project experience were listed

for this purpose. Similar criteria have been practiced in previous studies with the same nature (Umar, et al.

2020). A list of experienced professionals in construction dispute resolution was extracted from the available
Arbitrators and Mediators Institute of New Zealand (AMINZ) database and New Zealand Building
Dispute Tribunal. The other experts in the construction industry were identified through top-tier active
construction companies in New Zealand by field investigation and available contacts listed under companies’
websites, LinkedIn and the members of Civil Contractors New Zealand (CCNZ). A total of 39 people

was identified at this stage and they were invited by email to join the interview. The email replies from 15

of invitees were positive and the interviews were scheduled accordingly. Three of the participants cancelled
their scheduled meetings due to workload and 12 interviews were performed in two forms, in-person and

online. All interviews were recorded and transcribed. The interviews result is considered completed when

data reached at saturation level (Jelodar, Yiu and Wilkinson, 2021). The analysis of the interviews with 12
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ePRESS participants led to theoretical data saturation. While the numbers of interviews for research with a similar
exploratory nature are generally about 20, literature shows that data saturation level may be achieved with

fewer responses, for example, 10 in some studies (Umar, et al., 2020).

Analysis and results

Analysis of the collected data and their results are presented separately in accordance with the methodology
used for the study in four steps. Previous studies on rework have identified several causes separately in
which some are common across their research. Part of the identified causes heavily depends on the project
type, geographical location, and the economic situation of the construction industry. A systematic literature

review to identify rework causes in New Zealand construction projects (Asadi, Rotimi and Wilkinson, 2022;
2023a) resulted in a comprehensive list of rework causes as combined in Table 1. This table reflects the

most common causes of rework in New Zealand construction contracts. The comprehensive list indicates

37 root causes in six groups and is used in this study as a basis for further analysis in the contract review,

questionnaire survey, and interviews.

Table 1. The common causes of rework in construction contracts
Process Changes, modification and revisions in design / construction changes P1
Error in design, drawings and specifications / construction error P2
Incomplete design, any omission in the design or construction process 28
Inadequate procurement methods / poor contract execution P4
Improper contractor and subcontractor selection P
Lack of document control Pé
Human Lack of experience and personal expertise in design and construction H1
Resources Inadequate supervision staff H2
Inadequate manpower to complete the task H3
Insufficient skilled level manpower H4
Poor knowledge of team member, lack of education and training HS
Lack of employee motivation and rewards, Carelessness Hé6
Poor workmanship approach and inappropriate personal attitude H7
The absence of job security and other safety rules H8
Labor reallocation, alteration and staff turnover H9
Conflict of interests H10
Material / Defective materials, Non-adherence to material specifications M1
Equipment Poor-quality material or substandard products / Prefabrication errors M2
Replacement or misplacement of material and equipment M3
Inefficient equipment use or altered material M4
Untimely deliveries of material and equipment M5
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Technical Ineffective use of quality management practices / deviation due to poor T1
monitoring
Poor technology application and lack of information technology use T2
Poor communication system for coordinating between members T3
Inefficient management process, poor site management practice T4
Poor project documents, unclear instructions, poor contract documents T5
Conflicting and incomplete information Té
Inadequate planning and poor scheduling of workload T7
General / Financial issues such as lack of funding, low contract or payment fee, G1
External delay in payment and cost pressure
Lack of client involvement G2
Unclear line of authority G3
Time pressure, schedule acceleration to finish the task, insufficient time G4

to prepare contract documentation
Lack of constructability G5

Damage / defects / Deviations in the product due to poor handling and Gé6
safety considerations

Governmental regulations / changes and policies G7
Environmental conditions, poor site condition G8
Unpredictable factors from different sources G9

SURVEY ANALYSIS

All causes of rework listed in Table 1 were assessed by conducting a questionnaire survey and the

collected data from the survey was then analysed using Mean and standard deviation to rank the most
significant causes that have been addressed in the contract conditions. The demographic details of the
survey participants are presented in Table 2. The level of experience in construction projects and contract
management varies among participants. Respondents with more than 20 years of experience in construction
comprise 43% of the sample size. More than half of the participants, “71.3%” had over ten years of
working experience in the contract management field. Thus, the reliability of the survey data is considered
high with the adequate knowledge and experience of the respondents. Moreover, participants were from
different types of organisations such as design and architects, project management, construction, design
and built companies. Therefore, the survey data covers a range of organisations that use NZS3910 in

their construction projects. The contract values have also represented the size of projects. It is noted that
most participants were involved with projects that were less than 10 million dollars (40 out of 80). Also,
respondents to the survey questionnaire are from two sides of the contract, comprising 51% client and 49%
contractor.

53 Construction Economics and Building, Vol. 23, No. 3/4 December 2023



Asadi et al.

152

uTs
ePRESS Table 2. Respondents and background information

Profession/job roles of participants

Project Director/Project Manager 29 36.2%
Construction/Site Manager 2 2.5%
Commercial/Contract Manager 11 13.8%
Quantity Surveyor 11 13.8%
Others 27 33.7%

Year of experience in construction

Less than 10 years 16 20%
Between 10 and 20 21 26.2%
More than 20 43 53.8%

Contract experience

Less than 5 years 16 20%
Between 5 and 10 7 8.7%
More than 10 57 71.3%

Type of organisation

Design and Architect 14 17.5%
Project Management 13 16.3%
Construction 24 30%
Design and Built 9 11.2%
Others 20 25.%

Value of the involved projects

Less than 10 Million NZD 40 50%
Between 10 and 50 Million NZD 14 17.5%
Between 50 and 100 Million NZD 8 10%
More than 100 Million NZD 18 22.5%

Contract sides
Client 41 51.2%
Contractor 39 48.7%

Surveys with a response scale in construction research generally are analysed by ranking the results using

either RII (Zaneldin, 2020), or frequency analysis through comparing means (Beale and Smallwood, 2019).

The result of the descriptive analysis for rework causes have been presented in Table 3, showing the client

and contractors’ viewpoints. According to (Beale and Smallwood, 2019) mean scores over 3.4 are considered

significant items with a Likert scale of 1 to 5. Taking this criterion, the overall ranking of rework causes
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addressed by the contract conditions only covers four causes as the most significant items. Since P3 with a
mean of 3.39 is very close to the minimum of 3.4, it has also been included in the list of the most addressed
significant causes in the contract. According to the demographical survey analysis, the participants’share
from the contractor side is 48.75 % and 51.25% from the client side. Thus, the overall ranking in the first
column in Table 3 is valid for both parties and is considered as the final list for processing to the next stage.

Table 3. Ranking of significant causes of rework addressed in NZ53910:2013

Rework Overall, N=80 Client, N=41 Contractor, N=39

P1 3.83 1.088 3.78 1.194 3.87 0.978
P2 3 3.50 1.091 4 8.3 1.159 2 3.62 1.016
£8 5 337 1.085 4 8.3 1.159 4 3.38 1.016
M1 2 BEH 0.967 2 3.66 0.965 3 3.44 0.968
M2 4 3.43 1.053 3 BA50, 0.948 = = =

The validity of the answers is verified through a reliability test and for the Likert scale questionnaire
the Cronbach alpha test is generally used. Any figure of the Cronbach alpha greater than 0.7 approves the
internal consistency of the responses (Ma, Li and Cheng, 2020). In this survey with 80 completed responses,
the Cronbach alpha test resulted in 0.954 among 37 questions which verifies the reliability and allows

performing further analysis.

SURVEY RESULTS

The results of the survey revealed five significant addressed causes of rework. The contract provisions to
address these rework causes are discussed by highlighting some of the key points that establish a reliable link
between rework and the contract clauses. The survey analysis showed that 32 of rework causes fall under the
mean of 3.4, confirming that they have not been identified as the significant addressed items in the contract
conditions. In other words, the current conditions of NZS3910 contract do not cover all identified causes

of rework. It must be noted that none of the causes of rework appeared over the mean 4.2 as the highly
significant item. As such, rework as a continuing problem in construction projects needs more investigation

within the construction contracts.

'The five significant addressed causes of rework are listed as:

Changes, modification and revisions in design / construction changes, (P1)
Defective materials, non-adherence to material specifications, (M1)

Error in design, drawings and specifications / construction error, (P2)
Poor-quality material or substandard products / prefabrication errors, (M2)

M e

Incomplete design, any omission in the design or construction process, (P3)

CONTRACT REVIEW AND ANALYSIS

The top five significant causes of rework (P1, M1, P2, M2, P3) extracted from the survey were further
studied and reviewed in the contract conditions of NZS3910. The keywords of each significant cause were
searched in the contract conditions to identify all connections. All identified links were then carefully

reviewed to understand the coverage of contract clauses in terms of addressing rework causes. The frequency
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analysis of relevant keywords in NZS3910 revealed that, change with stemmed words (P1) has been used
seven times in various clauses of the contract. The conditions of the contract address design and construction
changes in sub-clauses 2.3.4, and discuss the identified changes in the special conditions as per sub-clause
2.7.3.'The importance of changes has also been highlighted in sub-clause 6.3.3, where it does not allow the
Engineer’s representative to exercise any changing of the drawings and specifications and only gives such
permissions to the Engineer to the contract. Finally, sub-clauses 9.1.1 and 9.1.2 treat any given direction

by the Engineer to carry out the work as a variation and define various possible reasons that may lead to

a change in the contract. This evidence shows that the first ranked cause is addressed in clauses 2, 6 and 9.
Analysis of the second addressed causes in the contract showed that defective with stemmed word (IM1) has
been used 43 times, and the keyword material has been used 60 times within the various clauses. Under the
sub-clause 6.4.1, the Engineer is involved with the process of inspection and test for materials. The contract
under sub-clauses of 6.4.2 and 6.5.1 clearly refers to the cost of non-conformance materials. The other
parts of the contract have excluded the cost of remedying loss or damage caused by defective material from
the coverage of insurance under sub-clauses of 8.3.5 and 8.7.1. Sub-clause 10.3.1 refers to the contractors’
entitlement for an extension of time due to the loss or damage to the materials. The contractor shall also
remedy defects or damages resulting from defective materials under 11.2.1. This evidence shows that the
second ranked cause is addressed in clauses 6, 8, 10 and 11.

Analysing the keywords in the third ranked cause (P2) showed that, error has been used seven times
within various clauses. Any fault, defect, error and omission in the design is addressed in the expected
risk under sub-clause 5.6.6. Sub-clause 5.8.5 addresses the rectification of construction errors and its
associated cost. This sub- clause also states the conditions around how such errors will be treated as
variations. Insurance clause will not cover the cost of rectifying loss or damage caused by errors in design or
construction, as it has been excluded under sub-clauses 8.3.5 and 8.7.1. This evidence shows that the third
cause is addressed in clauses 5 and 8.The frequency analysis of the keyword quality with stemmed word
(M2) has been used 13 times within various clauses. The contractor under sub-clause 5.1.1 is obligated
to provide temporary or permanent materials as per the quality specified in the contract. Under 5.6.2, the
contractor shall be responsible for the care of materials and under 5.18.2 shall provide a quality plan that
describes required procedures for meeting the quality of materials as per 5.9.2 provisions. Any change in
the character or the quality of material is processed as variation under sub-clause 9.1.1, and subsequently
an extension of time shall be granted for loss or damage to the materials under sub-clause 10.3.1 if the

contractor is entitled. This evidence shows that the fourth ranked cause is addressed in clauses 5,9 and 10.

Even though the word “incomplete” has not been used in the document, “omission” as a keyword in P3
appeared eighteen times in different clauses. Omission in the design has been referenced as the expected
risks under sub-clauses 5.6.6. The insurance in the sub-clause 8.3.4 needs to be maintained by the
contractor for any act or omission arising out of the performance after practical completion. Any omission
in construction stage is covered under sub-clauses 10.4.1 Sub-clause 11.3.1 says that the final competition
certificate will be issued when the contractor remedied all minor omissions and defects. Making good on
the omissions and defects in the remaining contract works has also been addressed under sub-clause 12.3.2.
This evidence shows that the fifth ranked cause of rework is addressed in clauses 5, 8,10, 11, and 12.

CONTRACT REVIEW RESULTS

Overall, the analysis of the significant addressed causes of rework in the contract documents identified

NZS3910 clauses and their provisions as the final result of the contract review as listed below.

* Clause 2, “The contract” and its sub-clauses (a) and (b)
* Clause 5, “General obligations” and the sub-clauses of (a) general responsibilities, (b) care of the work
and site, (c) materials, labour and plant, (d) quality plan
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* Clause 6, “Engineer’s powers and responsibilities” and the sub-clauses (a) and (b)

* Clause 8, “Insurance” and its sub-clauses (a) and (b)

* Clause 9, “Variations” and its sub-clauses (a) and (b)

* Clause 10, “Time for completion” and the sub-clause of time extension and final completion certificate
* Clause 11, “Defect liabilities” and the sub-clause of time extension and remedying of defects

* Clause 12, “Time for completion” and the sub-clause of retention monies

The results of the contract review by providing the above evidence confirmed that the identified rework
causes from the survey are adequately addressed in the Contract conditions of NZS3910. The results of the
contract document review validate the survey results.

INTERVIEW ANALYSIS

'The professional interviews were then performed to identify the various clauses of NZS3910 contract.
Table 4 shows the basic information about the professionals who attended the interviews for this research.

Table 4. Interviewee profile

Interviewee Years of Background Meeting
experience duration

Architect and Construction Disputes Consultant 69 Minutes

2 I.B 21 Building Surveyor, Contract Engineer 66 Minutes
3 HE 25 Consultant and Contract Engineer 30 minutes
4 [.D 25 Construction Lawyer, Adjudication, Panellist of 41 minutes
Building Dispute Tribunal
5 I.E 17 Commercial Manager in construction Company 52 Minutes
b |.F 39 Dispute Board Member, Arbitrator, Adjudicator 60 Minutes
& Commercial Mediator
7 |.G 43 Senior Project Director, Contract Engineer 55 Minute
8 I.H 25 Commercial Manager in construction Company 37 Minutes
9 l.J 25 Quantity Surveyor- Technical Director, 71 Minutes
consultant company
10 I.K 25 Principal Consultant, Contract Engineer 74 Minutes
11 I.L 15 Projects Lawyer, Specialist Construction 26 Minutes
12 [.M 20 Registered Quantity Surveyor, ADR Practitioner 54 Minutes
Average of 27 years
experience

Note: Three of the interviewees were members of the committee for preparing NZS3910 editions of 2003 and 2013.

The semi-structured interview covered the questions seeking relations between rework and contract
clauses. The content analysis of the recorded and transcribed interviews was then performed using NViwvo 12.
'The professional's opinion regarding rework in the contract conditions was analysed to determine their

viewpoints about addressing rework in the contract clauses. Table 5 summarises the participants’ opinion
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in responding to three questions in the semi-structured interview. Only two participants stated that the

contract mostly addresses the causes of rework and others provided comments as follows.

Table 5.

Summary report of interviewees opinions

Interviewee Question 1
Clause No.
NZS3910

Clauses 6.4 to

Queshon Y

Engineer Power - Defects

No

comments 6.8-11 liability
2 [.B Comment2  Clauses 6.4-9  Test and inspection - EOT - No
1053 Variation
3 I.C No issues - Not required No
4 [.D Mostly Clause 6.5 Making Good No
addressed
5 I.E Comment 5 Clauses 11.2 - Remedying Defect and its No
9-10.3 provisions - EOT - Variation
6 I.F Comment 6 Clauses 5 -9 - linked to the quality of No
10.3 work - EOT - Variation
7 I.G Comment?7  Clauses5-9 - Remedying defects No
11.2 - Variation - General
Obligations
8 I.H Mostly Clauses 5 - 6.5 Remedying defects - No
addressed -11.2 Making Good - Normal
completion
9 I.J Comment 9 Clauses 6.5 to Making good - Variation -
68-9
10 I.K Comment 10 Clauses 6 - 9 Related to the engineer - No
- 11 Defect Liability - Variation
11 I.L Comment 11 Clauses 9 - 11 Defects liability - Defaults - =
-13-14 Variation - Disputes
12 [.M Comment 12  Clauses 5-6 - General Obligations - No
10-11-12 Engineer Power - EOT -

Defects liability - Payments

* Comment 2 — “Rework is a broad term, which can be a contractor’s fault, client fault, supervisors’
fault, or architects’ fault. The need for more definition of reworks in the contract is important. It would
certainly have to be added to the “interpretation section” of the back of the document.”

* Comment 5 — “The current provisions are not covering rework causes; they are particularly descriptive.
It’s not very descriptive as to who's responsible for what and what’s really fair? Where are the tears
when a defect occurs? Can be repaired rather than replaced, it’s all very reliant on an independent

engineer to assess that kind of question.”
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* Comment 6 — “Rework has no clear definition in the contract.”

* Comment 7 — “In terms of the conditions of contract, although they don’t specifically address different
types of rework, the contract does address whether the contractor is entitled to a variation or whether
the contractor is required to rework something to the correct standard or to the great quality at no
additional cost to the principle. I would say rework is not being addressed properly because of the lack
of skills and lack of supervision within the contract up industry.”

* Comment 9 — “There is no word of rework in the contract conditions. Removal and making good
is one of those ones, so probably rework has not been addressed enough to be honest. There’s been
discussion around early warning type notifications, and at the moment I think RFIs always perceive to
be a contract’s ways of letting their design team know that they need more information about rework.”

* Comment 10 — “No discussion about rework in the contract, and it’s only about defect. There’s a
clause that the engineer discovers the defective works, and then there’s a way to deal with rework. This
defect is including late defects and defect during notifications period. The defect can be discovered by
inspection and if you discover it, which would be rework.”

* Comment 11 — “I do think the defects liability section really addresses rework and I think we have
the defects notification period in the remedying of defects and that’s really where we address the
contractor coming back to do rework. To come back and do rework prior to practical completion
would need to be in another section of 3910, not in the defect liability section because I think they
serve different purposes.”

* Comment 12 — “NZS 3910 does use generic terminology, it just talks about remedying defects or

nonconforming work, and it is quite important because a lot of the wording is deliberately neutral.”

INTERVIEWS RESULTS

The summarised report in Table 5 displays the contract clauses that are related to rework provisions as per

participants’ opinion. As shown in the table, eight identified clauses are:

* Clauses 6,9 and 11, quoted by seven participants out of 12,
* Clauses 5 and 10, quoted by four participants out of 12, and,
* Clauses 12,13 and 14, quoted by one participant out of 12.

The most quoted clauses in the interview are also found in the document review. These contract clauses
are in parallel with the results of the contract review representing five common items. Therefore, the
area with the most potential to investigate rework within the contract conditions are clause 5 (General
obligations), clause 6 (Engineer power), clause 9 (Variation), clause 10 (Time for completion), and clause 11
(Defect liabilities). Any further proposed framework or checklist to administer contracts in rework events
will contribute most to the identified provisions in the above mentioned clauses. These clauses are similar to
the identified clauses in the contract review results. Therefore, the results of the contract review are validated
by the identified common clauses from these two stages of the research method. Overall, the result of three
stages of the survey, document review and professional interviews are in the same streamlines and confirm

each other.

Discussion

'The significant cause of disputes in New Zealand comes from the lack of an independent view of the
contract administrator or the lack of independent monitoring of construction projects. Rework is one
of the issues that may result in conflicts and disputes if it is not managed properly. According to Jelodar,
Yiu and Wilkinson (2016), ambiguity in the contract clauses and complexity due to the high number of
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provisions between contract clauses will result in conflict and dispute emergence. The results of the survey
and professional interviews revealed that both client and contractor have the same understanding of the
contract conditions under rework circumstances. In accordance with the survey results, changes, defective
materials, errors, poor quality materials and incomplete design are the main adequately addressed causes of
rework in the contract conditions. The survey outcome is supported by previous construction contract study
in New Zealand which confirms that most of the process-related causes such as changes, errors and other
relevant design issues are covered by the contract conditions (Jelodar, Yiu and Wilkinson, 2016). Regardless
of the pre-mentioned causes of rework, the survey result indicates that the other rework causes may not be
addressed adequately by the contract conditions. Generally, if rework occurs due to the significant causes
referenced in the contract conditions, a rework claim can suitably be launched by addressing the available
contract provisions. Otherwise, rework will be managed in a grey area with the possibility of acceptance or
rejection by either party.

'The interview results revealed that there is a similarity in the way professionals understand if it occurs
in construction contracts. Most of the participants in the interview confirmed that some contract clauses
need to be amended or revised to cover rework and its causes. They believe that contractual provisions are
essential to reference rework issues. Thus, they suggested different strategies to tackle rework in construction
projects. Although some experts believe that more clarification within the contract provisions is required to
address rework adequately, others say that more inter-crossing provisions among various clauses may not be
helpful. Most of the participants agreed that quality assurance is the solution that has the highest possibility
of reducing rework. As such, addressing rework causes would require deciding who is liable for that cause.
Another contractual point in relation to rework was mainly interconnected to the role of the Engineer who
facilitates rework processing. Thus, to deal with rework causes within the contractual provisions, the overall
idea is around the Engineer’s role. The Engineer must take appropriate action when there is a consequent
issue such as a delay (Seneviratne and Michael, 2020).

'The overall comments pointed out that while rework needs to be defined clearly in the definition
section to recognise it from defects, adding an extra clause would not be a good solution to cover this
deficiency. It is evident that the current provisions in the contract conditions are not enough to cover rework
sequences before or after project completion. Therefore, some relevant clauses require revising accordingly.
To generalise comments on rework provisions, it is observed that most participants agree to improve the
contract conditions by clarifying rework events and their process within current clauses of the contract.
Based on the collected data and observations during the conducted survey and interviews, it was evident
that apart from the identified clauses in Table 5, rework is not adequately covered by the current contract
conditions of NZS53910. These outcomes verify that the general conditions of NZS53910 may require a series

of changes to address the number of rework causes.

Research implications

The review of rework causes in the contract conditions provides a contractual perspective of the rework
that may prevent the occurrences of claims and disputes. The identified rework provisions will help the
assessment of the contractual claims, conflicts and disputes related to rework events. If the contract
parties’ liabilities are well structured to address rework causes, the subsequent process such as claim
handling and dispute resolutions can be appropriately managed. It helps contract parties to understand
their responsibilities in rework events. . Therefore, both client and contractor can define their rights and
responsibilities under potential rework circumstances and raise their concerns about rework issues prior to
contract signature. The following list presents the implications of this study based on the presented result

and the provided discussion.
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1. Providing a checklist to identify risks associated with rework at the early stages of a project.
2. Addressing the contract parties’ responsibilities under rework events.
3. Improving the contract administration process for rework-related clauses that will lead to fewer

claims and disputes.

Conclusion

'This study explored the causes of rework in New Zealand construction contracts to identify the relevant
contract clauses if rework occurs. The employed methodology in the study was initiated by a conceptualised
theory followed by conducting a survey, review of the contract and performing the professional interviews.
'The robust method allowed the practicality of the study based on the selected case of NZS3910 as the
contract used most often in New Zealand construction projects. The finding of the study contributes to

the body of knowledge as it identified rework provisions within various contract clauses. The survey results
identified five adequately addressed causes of rework in the contract. The survey results were then verified
through the analysis of the rework provision in the contract. Evaluating the provisions provided links
between the causes of rework and the clauses of the contract. The contract review process identified eight
clauses that are related to rework. The identified contract clauses were then investigated by interviewing the
professionals. The interview participants responded to the questions by providing evidence from real cases
in practical projects. Then the interview results completed the process of identifying the rework provisions
in the contract. The analysis of the transcribed interviewees revealed the most relevant rework clauses in
contract conditions of NZS3910. The identified clauses were (1) General obligations, (2) Engineer power,
(3) Variation, (4) Time for completion, and (5) Defect liabilities. The interview results verified the previously
identified clauses related to rework at the contract review stage, confirming five addressed causes of rework
in the contract based on the survey results. However, this outcome addressed the identified knowledge gap;
it indirectly indicated that most of the causes of rework are not addressed in the contract conditions of
NZS3910. The non-addressed causes of rework in the contract highlighted the need to reorganise rework
processing in the contract clauses. Thus, construction contracts require improvement by developing a

systematic process to manage rework in the contract conditions.

'This study is limited to a standard form of contract that is commonly used in New Zealand and the
results are applicable to NZS3910. Further studying of contract clauses related to rework in other standard
form of contracts worldwide can provide evidence to validate the results of this paper. Construction
contracts should tentatively be updated and tailored based on the project specification and geographical
locations (Mendis, Hewage and Wrzesniewski, 2015). Therefore, future research can be carried out based on

the ideas provided in the implication section of this study. To generalise results for contract management,
comparison with international contracts such as NEC, FIDIC is needed. As such, providing the advantages
and disadvantages of each standard form of contract will improve rework management in construction
projects. In addition, the paper outcomes are expected to enhance rework provisions within contract clauses
to minimise contractual issues such as claims and disputes. While this paper lacks proposing a framework to
manage construction contracts under rework events, it is suggested that developing a guideline for mapping

rework provisions is required.
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ePRESS “Questionnaire - Survey”

Profile of Respondent / Organization

1- How many years of experience do you have in the construction industry or project
management? Please tick [v'] only one box.
) Less than 5 years [ 5to 10 years 1110 to 15 years
115 to 20 years | 20 to 25 years [1 Over 25 years

2- For how long have you been involved in contractual activities in projects? Please tick [v']
only one box.

"1 Less than 1 year (11 to 2 years 1 3to 5 years
716 to 10 years [] Over 10 years
3- Which of the following best describes your position in the company? Please tick [v'] only
one box.
"1 Project Director [] Project Manager [J Construction Manager [J Site Manager
1 Contract Manager [] Procurement Manager [1 Commercial Manager [J Quantity
Surveyor

"1 Other, (Please Specify):

4- Which of the following type of companies describe your organization the most? Please
tick [v'] only one box.

1 Client [J Consultant [] Contractor
"1 Designer (] Supplier [] Subcontractor
5- What is the main activity of your company’s business?
1 Design [J Procurement [] Project
management
1 Construction [J Design and Built projects "1 Others
6- What values do your projects mostly engage in? Please tick [v'] only one box
1 Less than 10 Million NZD (110 to 50 Million NZD [J 50 to 100 Million NZD
1100 to 500 Million NZD [1 Over 500 Million NZD

7- Please indicate from which side of the contract are you answering the following
questions? Please tick [v'] only one box
[J Client-side [ Contractor-side

The following items have been identified as rework root causes within the project life cycle. In each

question please rate your opinion by tick [v] on the figures between 1 and 5.
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ePRESS Assessing the standard contract documents of NZS3910 to investigate the extent of contract

coverage on rework causes and explore the required changes

-
N
w
N

Question 1- To what extent do you agree that the following rework root causes lead
to claims and other contractual issues?

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

1.1-Changes, modification and revisions in design or construction changes

1.2-Error in design, drawings and specifications / error in construction

1.3-Incomplete design, any omission in the design or construction process
1.4-Inadequate procurement methods / poor contract execution
1.5-Improper contractor and subcontractor selection

1.6-Lack of document control

Process

2.1-Lack of experience and personal expertise in design and construction

2.2-Inadequate supervision staff

2.3-Inadequate manpower to complete the task / Staff turnover
2.4-Insufficient skilled level manpower

2.5-Poor knowledge of team member, lack of education and training
2.6-Lack of employee motivation and rewards, Carelessness
2.7-Poor workmanship approach and inappropriate personal attitude
2.8-The absence of job security and other safety rules

2.9- Labor reallocation, alteration and staff turnover

2.10-Conflict of interests

Human resources

3.1-Defective materials, Non-adherence to material specifications
3.2-Poor-quality material or substandard products / Prefabrication errors
3.3-Replacement or misplacement of material and equipment
3.4-Inefficient equipment use or altered material

3.5-Untimely deliveries of material and equipment

Material
&
Equipment

4.1-Ineffective use of quality management practices / deviation due to poor monitoring
4.2-Poor technology application and lack of information technology use

.5 4.3-Poor communication system for coordinating between members
g 4 .4-Inefficient management process, poor site management practice
E 4.5-Poor project documents, unclear instructions, poor contract documents
4.6- Conflicting and incomplete information
4.7-Inadequate planning and poor scheduling of workload
5.1-Financial issues such as lack of funding, low contract or payment fee, delay in
payment and cost pressure
5.2-Lack of client involvement
- 5.3-Unclear line of authority
§ 5.4-Time pressure, schedule acceleration to finish the task, insufficient time to prepare
Q contract documentation
he 5.5-Lack of constructability
g 5.6- Damage / defects / Deviations in the product due to poor handling and safety
o considerations

5.7-Governmental regulations / changes and policies
5.8-Environmental conditions, poor site condition
5.9-Unpredictable factors from different sources
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Question 2- To what extent do you agree that the conditions of contract of
NZS3910:2013 adequately address the following rework root causes?

Strongly disagree
Disagree
Neutral
Agree
Strongly agree

1.1-Changes, modification and revisions in design or construction changes

1.2-Error in design, drawings and specifications / error in construction
1.3-Incomplete design, any omission in the design or construction process
1.4-Inadequate procurement methods / poor contract execution
1.5-Improper contractor and subcontractor selection

1.6-Lack of document control

Process

2.1-Lack of experience and personal expertise in design and construction

2.2-Inadequate supervision staff
2.3-Inadequate manpower to complete the task / Staff turnover
2.4-Insufficient skilled level manpower

2.5-Poor knowledge of team member, lack of education and training
2.6-Lack of employee motivation and rewards, Carelessness
2.7-Poor workmanship approach and inappropriate personal attitude

Human resources

2.8-The absence of job security and other safety rules
2.9- Labor reallocation, alteration and staff turnover
2.10-Conflict of interests

3.1-Defective materials, Non-adherence to material specifications
3.2-Poor-quality material or substandard products / Prefabrication errors
3.3-Replacement or misplacement of material and equipment
3.4-Inefficient equipment use or altered material

3.5-Untimely deliveries of material and equipment

Material
&
Equipment

4.1-Ineffective use of quality management practices / deviation due to poor monitoring
4.2-Poor technology application and lack of information technology use

4.3-Poor communication system for coordinating between members

4.4-Inefficient management process, poor site management practice

Technical

4.5-Poor project documents, unclear instructions, poor contract documents
4.6- Conflicting and incomplete information
4.7-Inadequate planning and poor scheduling of workload

5.1-Financial issues such as lack of funding, low contract or payment fee, delay in payment
and cost pressure

5.2-Lack of client involvement

5.3-Unclear line of authority

5.4-Time pressure, schedule acceleration to finish the task, insufficient time to prepare
contract documentation

5.5-Lack of constructability

5.6- Damage / defects / Deviations in the product due to poor handling and safety
considerations

Other factors

5.7-Governmental regulations / changes and policies

5.8-Environmental conditions, poor site condition

5.9-Unpredictable factors from different sources
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ePRESS “Interview Questionnaire”

Profile of Respondent / Organization

1- How many years of experience do you have in the construction industry or project
management? Please tick [v] only one box.
[] Less than 5 years | 5to 10 years | 10 to 15 years
[115 to 20 years 1) 20 to 25 years 71 Over 25 years

2- For how long have you been involved in contractual activities in projects? Please tick [v']
only one box.

[J Less than 1 year [11to 2 years [J 3to 5 years
[1 6 to 10 years [J Over 10 years
3- Which of the following best describes your position in the company? Please tick [v] only
one box.
[J Project Director [J Project Manager (1 Construction Manager [ Site Manager
[ Contract Manager [J Procurement Manager [] Commercial Manager [J Quantity
Surveyor

[ Other, (Please Specify):

4- Which of the following type of companies describe your organization the most? Please
tick [v] only one box.
[ Client [J Consultant [J Contractor
[] Designer 1 Supplier {1 Subcontractor 0
Others

5- What is the main activity of your company’s business?
[J Design [ Procurement [J Project
management
[ Construction [ Design and Built projects [J Others

6- What values do your projects mostly engage in? Please tick [v'] only one box
[ Less than 10 Million NZD [1 10 to 50 Million NZD [150 to 100 Million NZD
[ 100 to 500 Million NZD [J Over 500 Million NZD

7- Please indicate from which side of the contract are you answering the following
questions? Please tick [v'] only one box
1 Client-side [J Contractor-side
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Establishment of the relations between rework causes and clauses
of NZS3910:2013 to explore the recommendations that can be used in
contract to address rework (Descriptive questions])

A survey within New Zealand construction projects in the last few months was conducted to investigate
which root causes of rework lead to contractual issues and claims and explore if the clauses of
NZS3910:2013 adequately address those causes. The initial result of the survey prioritized the causes

of rework as the attached list that is used for reference to answer the following interview questions. The
interview aims to find whether addressing rework has been stated in the clauses of NZS3910 clearly or
not? It would be appreciated to answer the questions based on your best experience and knowledge of

NZ§3910:2013.

Question 1. How is rework addressed within clauses of NZS3910?
Question 2. Which clauses relate to the causes of rework?
Question 3. Do you recommend adding a new clause to cover rework in the contract?

Please recommend any clauses of NZS3910 that can be ammended/changed based on the priority index of

the attached reference.
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Reference list: The importance index of rework causes

Row Root causes of rework Category
1 | Lack of experience and personal expertise in design and construction Human resources factor
2 Insufficient skilled level manpower Human resources factor
3 Inadequate supervision staff Human resources factor
4 | Poor knowledge of team member or lack of education and training Human resources factor
5 | Lack of constructability General factors
6 | Poor workmanship approach and inappropriate personal attitude Human resources factor
7 Inadequate manpower to complete the task / Staff turnover Human resources factor
8 | Inefficient management process and poor site management practice Technical factor
9 Inadequate planning and poor scheduling of workload Technical factor
10 | Improper contractor/subcontractor selection Process factor
11 | Poor communication system for coordinating between members Technical factor
Time pressure, schedule acceleration to finish the task, insufficient time to prepare contract General factors
12 | documentation
13 | Inadequate procurement methods / poor contract execution Process factor
14 | Lack of document control Process factor
15 | Lack of employee motivation and rewards, Carelessness Human resources factors
16 | Ineffective use of quality management practices / deviation due to poor monitoring Technical factor
17 | Poor project documents, unclear instructions and poor contract documents Technical factor
Financial issues such as lack of funding, low contract or payment fee, delay in payment and General factors
18 | cost pressure
19 | Damage / defects / Deviations in the product due to poor handling and safety considerations General factors
20 | Error in design, drawings and specifications / error in construction Process factor
21 | Lack of client involvement General factors
22 | Incomplete design, any omission in the design or construction process Process factor
23 | Unpredictable factors from different sources General factor
24 | Poor technology application and lack of information technology use Technical factor
25 | Labor reallocation or alteration and staff turnover Human resources factors
26 | Untimely deliveries of material and equipment Material & equipment factor
27 | Inefficient equipment use or altered material Material & equipment factor
28 | Replacement or misplacement of material and equipment Material & equipment factor
29 | Environmental conditions, poor site condition General factors
30 | Conflicting and incomplete information Technical factor
31 | Poor-quality material or substandard products / Prefabrication errors Material & equipment factor
32 | Defective materials, Non-adherence to material specifications Material & equipment factor
33 | Conflict of interests Human resources factors
34 | Changes, modification and revisions in design or construction changes Process factors
35 | The absence of job security and other safety rules Human resources factors
36 | Governmental regulations / changes and policies General factors
37 | Unclear line of authority General factors

Listed items have been prioritized based on the high generating rate of claims and contractual issues while have not

been addressed by NZS3910 clauses adequately.
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