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The perception of commercial construction companies on
using technology to review contracts in New Zealand

C Sweet, D Paes
School of Built Environment, Massey University, Auckland, New Zealand

Abstract. A lack of understanding of project risks and the use of unnecessarily complex
contracts have been identified as weaknesses in construction procurement. Contract reviews are
often rushed, and risks are not assessed and allowed for appropriately. This process can be
improved using digital technology solutions. This research investigated the NZ commercial
construction practitioners’ views about adopting computational tools to review construction
contracts. A mixed-methods study using a survey questionnaire was undertaken and
accompanied by descriptive statistical analysis. The sample consisted of 66 participants from
different groups within NZ’s commercial construction industry. The study found a strong
positive response towards digital technology adoption, and the overall perception is that there
are benefits to using computational tools for contract review. Findings confirmed that these have
not been widely adopted for contract review, mainly due to the lack of familiarity with existing
solutions. Further research is recommended to investigate how a small portion of the population
is currently using computational solutions. The benefits of manual contract reviews may also be
explored to enhance software systems for easier adoption.

Keywords. Contract Review, Construction Contract, Digital Technology, New Zealand
Construction

1  Introduction

The construction industry is in poor health, as evidenced by failed and delayed projects, insolvent
contractors and unpaid subcontractors [1]. In January 2020, the NZ Construction Accord — a joint
commitment from government and industry — was formed to address these problems and create a high
performing construction sector. One of the areas that the transformation plan will focus on is
Procurement and Risk. The Accord states that the weaknesses in procurement are the lack of
understanding of the risks and the use of unnecessarily complex contracts [2].

In commercial contracting, it is the responsibility of each party to ensure they properly scope and
understand every risk allocated to them [1]. A few commonly used standard forms of contract in NZ,
such as NZIA, NZS3910:2013 and NZS3915:2005, aim to share the risks fairly. However, they are often
amended in favour of the client [3]. A prudent contractor should assess the project risks and allocate or
allow for these appropriately prior to submitting a tender [4]. However, as tender teams are already
constrained for time, crucial terms may get missed. The impact of missing a critical term in the contract
will not be known until later in the construction phase, resulting in financial losses. Poor contract
management is also a big contributor to disputes in construction [5].

In summary, there is a need for a faster way to review contracts thoroughly and accurately during the
pricing phase of the project. The contractor must be able to quickly identify all risks and have clarity
around what the expectations, roles and responsibilities are under the contract. Technology solutions
could be implemented to improve this process. However, there is a lack of understanding of the risks
associated with construction contracts in NZ’s commercial construction sector, and companies have not
adopted computational tools to identify the risks quickly and clearly within the contracts. To introduce
digital technology to assist with reviewing contracts, it is important to understand the perceptions of the
potential users. Once the perceived benefits and barriers are identified, technology developers can focus
on removing the barriers and enhancing the benefits.
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Therefore, this research aims to investigate the NZ commercial construction industry practitioners’
views about adopting computational tools to review construction contracts. The following questions will
be investigated: 1) What would be perceived as the benefits for commercial construction companies in
NZ to invest in computational solutions to review construction contracts?, and 2) What are the perceived
challenges associated with the adoption of computational solutions to review construction contracts by
commercial construction companies in NZ?

2  Literature Review

2.1  Technology-supported Construction Contract Review

Various digital technologies could simplify the contract management process, including computational
techniques and off-the-shelf software applications. Blockchain technology has been a research topic in
recent years and has been developed to enable parties to enter a smart contract without third-party
involvement [6]. One study focused on designing a blockchain smart contract adoption model and
understanding the need for this type of contract in the construction industry of Thailand [7]. The study
found that there will need to be a paradigm shift in perception and formulation of contract administration
if blockchain smart contracts were to be adopted.

Another study was done to explore the trending technology of iContracts. It revealed a desire to
digitalise construction contracts but an unclear readiness for such a disruptive change and concluded
that proposing the use of an iContract would face challenges. However, if used consistently to minimise
disputes and add clarity to the construction process, an iContract could encourage a more collaborative
approach instead of being used as a weapon when disputes arise [5].

Various automated contract review platforms are already in operation. Examples include a)
ThoughtRiver, an intelligent contract pre-screening platform [8], b) LawGeex, a contract review
automation solution based on Al (Artificial Intelligence) that claims to cut “contract review time in half,
enabling legal teams to work with greater speed, consistency and accuracy” [9], ¢) Diligen, another Al-
based contract review platform used to identify key provisions and generate contract summaries [10],
and d) Contractworks, also an Al-based contract management software that provides a secure contract
repository, smart document tagging, Optical Character Recognition (OCR) text search, built-in
electronic signature, custom alerts and notifications, and reports [11].

Al promises to be more efficient in the necessary but mundane and repetitive tasks that lawyers do
each day. The technology relies on Machine Learning (ML) and Natural Language Processing (NLP)
techniques to understand contracts, make suggestions, or flag potential problems and is based on
“narrow” or “weak” Al There is also a “strong” Al under development, which would apply intelligence
to any problem. Once developed, its potential for legal will be great [11]. Al-based technologies for
contract review and management empower legal professionals to engage in higher-value work, helping
them to accomplish routine tasks more quickly. They allow lawyers to focus on the problem areas that
need attention and spend less time reviewing acceptable clauses. However, for a legal department to
adopt any Al-based software, management needs confidence in the benefits gained. Also, the legal team
requires a mind shift in terms of their roles and function [11].

Another technology solution is the Dynamic Text Analytical Model for contract and correspondence
utilising BIM (Building Information Modelling), developed by Marzouk and Enaba [12]. Their model
assists parties to explore texts through text mining. Their study found that text mining applied to
contracts helps in reducing contract reading time and effort. It also validated that performing text mining
to a construction contract identified parties’ obligations and effectively explored the contract [12].

Research has also been conducted to establish whether contract interpretation can be automated.
Catterwell [13] states that although computers can be programmed to recognise a small number of
interpretive arguments, contract interpretation is a unique cognitive process and could never be fully
automated. Although smart contracts may propose exciting new ways in which transactions occur, they
will not be able to replace what is in fact a human activity [14]. Nonetheless, Al can still help lawyers
to be effective and productive when reviewing and managing contracts. Based on the different studies
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on this topic, it is evident that technology does not have to replace humans — instead, it can be used to
assist them.

2.2 Current Barriers to Technology Adoption

There are numerous barriers to technology adoption in the construction sector, including inherent
problems in the innovation, lack of recognition for the need to change, insufficient technical capabilities,
reluctance to change, lack of training, inadequate resources, weak commitment by managers, lack of
integration and collaboration, lack of a learning environment, lack of incentives and difficulty in
complying with existing standards and regulations [15].

Technology advancement can significantly improve construction cost, quality and productivity [15].
Experts believe that technology may cut a construction project’s costs by 50% over the next ten years.
Nonetheless, the construction industry has fallen behind other industries in adopting new technology.
Over the past ten years, construction companies typically spent less than 1% of their revenue on new
technology [16]. As per McNamara and Sepasgozar [5], the construction sector is one of the largest in
the world economy, yet it is slow to adopt technological advancements. However, they also found that
investment in construction technology is on the rise [5].

As the construction industry starts to invest more in technology, companies need to prioritise.
According to a study on solution selection in digital construction design, information technology
solutions are selected based on the perceived level of effort associated with their usage [17]. Therefore,
the easier the technology is to use and apply, the more likely companies will invest in it. Moreover,
companies may need to change their existing processes to adopt digital technologies. For instance, to
implement and benefit from Al-based contract management, businesses need to abandon paper-based
record-keeping methods and adopt digitisation [18].

3  Research Methodology

This research can be formally defined as an empirical mixed-methods study comprising descriptive
statistical analysis. Participants’ views about adopting computational techniques to review construction
contracts are collected using an online Likert scale-based survey questionnaire. While it surveys
participants’ opinions (subjective responses), these are further processed and analysed as percentages
(numerical analysis) to reach conclusions. The questionnaire included demographic questions (to
characterise the sample) followed by topic-related questions based on a five-point Likert scale with
options ranging from “strongly agree” to “strongly disagree”.

The literature review highlighted perceived barriers and benefits to implementing computational
technology in construction. The topic-related questions were based on these barriers and benefits and
divided into three categories:

e 4 questions that explored the participants’ opinions on the perceived benefits;

e 5 questions that explored the participants’ opinions on the perceived barriers;

e 1 open-ended question to explore the opinions of the participants on the use of computational
technology for contract reviews.

The study population were NZ commercial construction professionals involved in contract reviews.
A human ethics application was submitted to Massey University Human Ethics Committee. Once
approved, participants were recruited via email and LinkedIn with an invitation and link to the survey.
The survey invitation was also posted in the NZ Institute of Quantity Surveyors’ E-bulletin. The sample
comprised 66 respondents from different groups within the commercial construction industry, including
main contractors, subcontractors, suppliers, consultants, and clients.

Descriptive statistics were used to describe and analyse the data. The nominal data collected were
inserted into a table and percentages calculated. These results were then described and discussed in
detail. One open-ended question was analysed by creating a coding system to capture themes and
patterns from the responses. The different themes were categorised into positive, negative, and neutral
opinions on adopting digital technology solutions for contract reviews.
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4 Findings and Discussion

4.1 Participants Characteristics

There was an even spread of age groups between 26-33, 34-41, 42-49 and 50-over in the sample. Most
participants have either a diploma or a bachelor’s degree. All the respondents use a computer in their
roles. 89% stated that they always use a computer, 9% said they often use a computer, and only 2% said
they sometimes use a computer. Most participants are quantity surveyors at 61%. 20% are managers,
12% project managers, 1% lawyer, 1% engineer and 5% other. Half of the sample identified their
category as main contractor. 26% were classified as subcontractors, 12% consultants, 5% suppliers, 4%
as other and 3% as client. The sample is experienced, with 65% having over 10 years’ experience. This
suggests that the data can be trusted to come from people experienced with contract reviews. Most of
the participants (58%) have over 10 years’ experience in NZ. All the participants review contracts, with
20% that always review contracts, 44% often review contracts and 36% review contracts occasionally
or sometimes. In sum, the demographic data shows that the sample is a good representative of the study
population (NZ commercial construction professionals involved in contract reviews).

As expected, most people do not use computational technology solutions when reviewing contracts.
Only 20% stated that they make use of such to review contracts. This is in line with the literature in that
people are slow to adopt digital technology in construction. When asked what software applications
were used by this portion of participants, the range included Procore (7%), PDF tools (14%), Word
search (7%), Nimbus (7%), Measure (7%), Google (7%), Docusign (7%), Bluebeam (7%), Excel (21%),
Cost X (7%) and Affintext (7%). However, none of the participants uses platforms specifically designed
to assist with reviewing contracts. Of the 20% that use computational technology to assist with contract
reviews, only 3% of the respondents always make use of computational tools. Again, this is in line with
the literature.

4.2 Results relating to the perceived benefits for commercial construction companies in NZ to invest
in technology solutions to review construction contracts
Four potential benefits were presented in the survey as follows:
1. With the right computational tools, risks will be identified which will avoid costly situations;
2. Productivity can be greatly improved if computational tools are adopted for reviewing contracts;
3. By using computer applications to assist with reviewing contracts, the review will get done
much faster;
4. Ifrisks are quickly identified using computer applications, more time is available to discuss the
risks and strategies.
Figure 1 shows that the perception of NZ commercial construction professionals is that, with the
right technology solution, risks can be identified and costly situations avoided.

Mf.ll. .ﬁ.lI-

Strongly Disagree Neutral Agree Strongly Disagree  Neutral Agree Strongly

disagree Agree agree
Figure 1. With the right technology solution, Figure 2. Productivity can be greatly improved
risks will be identified which will avoid if technology is adopted for reviewing contracts.

costly situations.
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The data confirms that most NZ commercial construction professionals perceive that productivity
can be greatly improved if technology is adopted for contract review, as shown in Figure 2.

Disagree  Neutral Agree Strongly Disagree  Neutral Agree  Strongly
agree agree

Figure 3. By using technology to assist with Figure 4. If risks are quickly identified using
reviewing contracts, the review will get done technology, more time is available to discuss
much faster. risks and strategies.

As per Figure 3 and 4, this research confirms that the perception of most NZ commercial construction
professionals is that the review will get done faster with computational tools and more time will be
available to discuss risks and strategies.

Overall, the data suggest that NZ construction companies agree with the benefits identified in the
literature. However, many participants provided a neutral response for every benefit, indicating
unfamiliarity — the first barrier investigated next.

4.3 Results relating to the perceived challenges associated with the adoption of technology
solutions to review construction contracts by commercial construction companies in NZ
Five potential barriers were presented in the survey to gain insights on the participants’ perception of
these barriers:
1. Familiarity with existing technology solutions available to automate the contract review

process;
Too expensive to invest in software applications to review contracts;
Management will not invest in software applications if it can be done manually;
Too time-consuming to learn to use the computational tools efficiently;
Lack of trust that technology can identify all the risks within the construction contract; therefore,
the review should be done by humans.

The data confirms that unfamiliarity with technology solutions is a barrier to using technology for
contract review (Figure 5). This is also supported by the large portion of neutral responses to the
potential benefits listed in Section 4.2 above.
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Figure 5. | am familiar with types of technology Figure 6. It will be too expensive to invest in a
solutions available to automate the contract review technology solution to review contracts.
process.

In Figure 6, the data shows that affordability is not a strong barrier to adopting software applications.
The large neutral response suggests that unfamiliarity is the barrier.

The findings suggest that investment by managers is not a strong barrier to software applications, but
with the large portion of neutral responses, it could be concluded that unfamiliarity is the barrier (Figure

7.
-ll.s% IIII
_ N —
Strongly Disagree Neutral Agree Strongly Did not Strongly Disagree Neutral — Agree  Did not
disagree agree respond disagree respond

Figure 7. Management will not invest in Figure 8. It will be too time consuming to learn
technology solutions to review contracts if it can to use the technology efficiently.
be done manually.

As with the second and third barriers discussed above, the idea that it will be too time-consuming to
learn to use the computational tools efficiently is not a strong barrier to technology adoption. It is the
large portion of neutral responses that indicates unfamiliarity is the stronger barrier (Figure 8).

Strongly Disagree Neutral  Agree  Strongly
disagree agree

Figure 9. T don’t trust that technology solutions
can identify all the risks within a construction
contract, therefore reviews should only be done by
humans.
The data did not confirm that trust in computer applications to identify all risks is a strong barrier to
technology adoption. Although some respondents agreed with this barrier, most participants gave a
neutral response, which again indicates that unfamiliarity is a barrier (Figure 9).
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4.4 The opinion of participants on using technology solutions to review contracts

One open-ended question in the survey aimed to gain insights into the respondents’ overall opinion on
adopting computational techniques for contract review. 70% of participants responded positively
towards adopting technology solutions for contract review. 21% of participants responded negatively,
and 9% of respondents gave a neutral response.

Some participants provided both positive and negative comments. There were common themes
identified within the responses. 40% of responses indicated that quicker contract review is a strong
benefit to adopting technology. Improved accuracy (11%), more time for teams to discuss strategies
(6%) and assistance with contract interpretation (6%) are also considered benefits. 37% of responses
expressed their lack of familiarity with computational tools or understanding of how it would work. The
themes identified in the negative responses included concern of misinterpretation of contract clauses
(31%), limitation of automation or technology (31%), a preference for manual review (15%), and the
perception that technology adoption would create complacency (8%). 15% thought that technology is
not sufficiently developed yet. Finally, the barrier of unfamiliarity appears in the themes of the neutral
responses. Participants have either never thought of using technology solutions for contract review
(20%) or are unsure how it would work (80%).

5 Conclusions and Further Research

This research aimed to investigate the NZ commercial construction industry practitioners’ views about
adopting computational techniques to review construction contracts and gain insights into the perceived
benefits and barriers. Technology developers may focus on removing these barriers and enhancing
benefits to develop innovative and user-centred software systems that enable NZ construction
professionals to review contracts quickly and efficiently.

As expected, the data showed that most people do not currently use digital technologies when
reviewing contracts. However, by exploring two questions about the benefits and challenges of
technology adoption for contract review, the research found that most NZ commercial construction
professionals have a positive view on the use of computational technology for contract reviews. The
overall perception is that quicker contract review would be a strong benefit of using computational tools.
Productivity, improved accuracy, more time for a team to discuss strategies and assistance with contract
interpretation are also considered benefits.

The findings also supported the researchers’ belief of expectation-related challenges linked to
implementing technology solutions for contract reviews. Unfamiliarity with computer applications was
found as the strongest barrier to technology adoption. The results indicate that if industry professionals
become more familiar with available computational tools, other barriers will diminish. Such barriers
include preference for manual review, concern of misinterpretation of contract clauses and creating
complacency. As technology becomes more widely used, these barriers can be further removed if
standard forms of contracts are used. The user will be familiar with the standard clauses and the
computational tools will quickly identify the unusual ones for the user to focus on. As highlighted in
previous studies, technology should not replace humans but rather assist them. There will still be a strong
need for human interpretation. This also relates to the barrier of limited automation. The literature found
that “strong” Al is still being developed; therefore, technology can only be used to assist with human
activities.

In summary, findings indicate a positive perception towards the use of digital technology for contract
reviews, even though existing tools are not widely used for this process yet. NZ commercial construction
professionals will adopt technology that can deliver the benefits if they know it exists and how it works.
The findings also show a lack of familiarity with software for contract review. It appears that none of
the tools already available for contract reviews have been adopted by NZ construction companies, but
some people have adopted commonly used software to assist their contract reviews (tools not originally
designed for such purpose). Therefore, the appetite for using technology exists. Since the perceived
barriers have been identified, they can be addressed by educating users on the available software options
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and emphasising that technology should only be used to enhance human activities and not replace
humans.

While this study does not focus on specific technology solutions, the ones covered are all existing or
emerging computational tools. The literature review section briefly explains their working principles
and limitations. Further research is required to explore how the software identified by participants in
this study are currently being used for contract reviews. Software developers can use this information
to improve their systems by incorporating what is already familiar to users, so that the new software can
be easily adopted.

An investigation is recommended into the use of standard forms of contracts in New Zealand. If more
companies use standard forms of contracts, people will become more confident that software
applications will be able to identify unusual clauses, as opposed to a bespoke contract where most
clauses are unusual. The adoption of technology could drive wider use of plain English wording of
contracts so that the technology can become increasingly accurate and effective. This may also address
the unnecessarily complex contracts highlighted by the Construction Sector Accord [2] as one of the
weaknesses in procurement.
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