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Abstract
Purpose – This paper aims to develop a novel theoretical technology acceptance model, namely, for
predicting acceptance of the trending technology of intelligent contracts (iContracts) in construction, which
aims to integrate the data from emerging cyber-physical systems being introduced to the sector through the
industry 4.0 revolution. This model includes main dimensions and critical contributing factors to assess the
readiness for the iContract concept within the construction contract environment.
Design/methodology/approach – Through an extensive literature review, the structure of a unique
theoretical technology acceptance model for iContract implementation, within construction, was developed
iContract acceptance model (iCAM). Relevant themes were assessed through the lens of the technology
acceptance model framework and the four accepted dimensions of the technology readiness index (TRI)
concept. The main components of the model were examined with selected practitioners, with relevant
experience and understanding of the iContract concept, with thematic mapping of the discussions correlated
back to 12 specific iContract contributing constructs of the four adapted TRI dimensions.
Findings – The paper contributes to the body of knowledge by proposing a novel iCAM for a trending
technology based on the specific requirements of iContract adoption. The interviews show that while the desire to
digitalise the contractual environment exists, the readiness of the sector for such a disruptive change is unknown.
Practical implications – The findings and proposed conceptual iCAM offers a lens for the further
development of the iContract concept by assisting practitioners to forecast digital readiness of the contract
process in construction.
Originality/value – This study offers a unique and theoretical framework, in an embryonic field, for
predicting the success of iContract implementation within construction organisations through the digital,
industry 4.0 and revolution.

Keywords Automation, TAM, Construction, Readiness, Digitalisation, Intelligent contract,
Blockchain, TRI
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Introduction
The construction sector is one of the largest in the world economy, with about $10tn spent every
year. However, the industry’s productivity has trailed that of other sectors for decades and if the
construction sector’s productivity were to catch up with the total economy, the industry’s value
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added could rise by $1.6tn a year. This would meet about half of the world’s annual
infrastructure needs or boost global gross domestic product by 2 per cent (McKinsey, 2017).
Through the industry 4.0 revolution, new and emerging technologies offers an avenue to
provide increased productivity, but technological advancements and their adoption in the
construction industry have not shared the same impact to date than in other industries such as
automotive, manufacturing and logistics. The construction industry is seen to be typically slow
at adopting new technologies and historically resistant to change with opinion being that it not
ready for the level of collaboration and information exchange required for a digital automated
contract to be successful. The technological state of the construction industry is not sufficiently
digitised to take full advantage of the next wave of digital technologies and the implementation
of blockchain and other digital solutions are likely to be costly (Li et al., 2019). Investment in
construction technology is on the rise however, with investment doubling over the past 10years.
Between 2008 and 2012, construction technology received $9bn in cumulative investment.
Between 2013 and February 2018, that number doubled to $18bn (McKinsey, 2017).

The adoption of industry 4.0 digital technologies has far-reaching implications for the whole
construction industry with the concept of an intelligent contract offering a truly disruptive
solution to the current contract practices in the Sector (Mason and Escott, 2018). The
opportunity for a central digital contract system to integrate with the increasing magnitude
and sophistication of industry 4.0 technologies offers real-time contract scenario analysis and
the opportunity to analyse current and future contract performance against that of the contract
requirement. The capture and analysis of performance data would allow a far greater
possibility to capture upward or downward trends in performance at an earlier point, allowing
the project team to adjust contributing factors highlighted by the analysis to avoid problems,
much like the clash detection seen in the building informationmodelling (BIM) design process.

This aims of this paper is to identify the specific contributing factors needed to be
considered in ascertaining the readiness of the construction industry for the iContract
concept through a customised technology acceptance framework, due to the understanding
that the concept would be highly impactful and disruptive to current practice. The iCAM
model is proposed by adapting the technology acceptance model (TAM) (Davis, 1989) and
the technology readiness index (TRI) (Parasuraman, 2000) to address the specific readiness
factors the iContract concept will face in adoption. This approach allows the TAM
framework to be custom detailed for the iContract concept to truly inform a theoretical
approach for the adoption of the technology. From a qualitative open-ended interview study,
thematic analysis of the data will identify themes and subthemes. This data will be
interpreted into the contributing constructs that inform the four dimensions (adapted from
TRI) of the proposed iCAM. Relevant “iContract Readiness Statements” will then be
proposed in conjunction with each contributing construct to be used in future research
targeting an industry wide readiness study for the iContract concept.

Contracts in the context of the construction industry
According to the ARCADIS Global Construction Disputes Report (Arcadis, 2018), the global
dispute value was US$42.8m in 2016 with the average length of these disputes averaging
14months. Poor contract administration continues to be the number one cause of
construction dispute with errors and translation of contracts running as a theme within the
top three causes (Arcadis, 2018). Unfortunately, the onerous nature of contract
administration leads to many human errors, which have a detrimental effect on construction
projects. The process of drafting construction contracts is very expensive, onerous,
inefficient and challenging. This allows for discrepancies in the contract formation process
leading to ambiguous and sometimes contradictory contract clauses leading to claims and
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disputes in the construction industry (Klee, 2015). The top three causes of dispute globally in
2017 were:

(1) failure to properly administer the contract;
(2) poorly drafted or incomplete and unsubstantiated claims; and
(3) employer/contractor/subcontractor failing to understand and/or comply with its

contractual obligation (Arcadis, 2018).

Cooperative construction contracting behaviour has long been promoted within the industry
as a necessity to ensure project performance. This is because of a cooperative working
environment encouraging agreeable relationships between contracting parties, which can
allow effective enforcement of contractual rights and obligations (Yiu and Cheung, 2006).
However, the reality that conflicts are present in most construction projects and that
contracting behaviour remains largely adversarial is reported in several industrial reviews.
As a consequence, a stream of studies has also acknowledged the need to overhaul the
adversarial approach rampant in the sector as it is generally reported that adversarial
behaviour undermines cooperation among contracting parties and is detrimental to the
success of construction projects (Harmon, 2003).

Some studies suggest that construction projects may not be intrinsically adversarial as
most respondents of a study identified themselves as non-confrontational. This does not
assist in explaining why so many construction projects are victims of dispute. It is
suggested that contracts with equitable risk allocation supported by open communication of
problems faced, would provide the platform for a project team to build the necessary
relationship to achieve success for all parties (Cheung et al., 2009). This would raise the
question of the role of the construction contract in the management of relationship, and
hence, adversarial practice that is common practice in the industry. Does the ambiguous
nature of the written contract coupled with human interpretation through manual contract
administration foster an environment of inconsistency and opportunistic adversarial action?
Would a digital un-ambiguous contract run on an automated basis offer a solution?

Building information modelling, blockchain and iContracts
BIM is currently the expression of digital innovation within the construction sector. If BIM
is the main enabler for promoting collaboration, information sharing and data management,
blockchain-based intelligent contracts (iContracts) are a possible solution to eliminating the
trust element related to the vast transactions of data (Li et al., 2019). Smart contracts have
been defined as “contracts that are fully executable without human intervention” (Morgan,
2014) or “self-enforcing, monitoring external inputs from trusted sources to settle according
to the contracts stipulations” (Peters and Panayi, 2015). An intelligent contract (or iContract)
is the term used when a contract’s purpose is to manage itself (Mason, 2017).

A blockchain is a ledger or a database of transactions recorded by a network of
computers’ (Peters and Panayi, 2015). Often referred to as distributed ledger technology,
transactions are grouped in blocks and the chain forms the history of these transactions (the
blockchain). It is widely believed to have been created as a way to distribute crypto-currency
in a way that maintains publicly and by multiple people a record of the transaction (Mason,
2017). Blockchain is a possible solution to eliminating the trust element related to the vast
transactions of data that an iContract would both rely upon and produce (Li et al., 2018).
Trust is built into the technology through its decentralised nature and basis of consensus
representing a paradigm shift from trust to a “trust less” system in which third parties
become redundant.
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Blockchain-based iContracts could, therefore, integrate contractual data with BIM Level
3 due the more centralised format of the model compared to BIM Levels 1 and 2 where
information silos are still present. This centralised truth of project data aligns with one
source of contractual truth the iContract concept hopes to achieve (Mason and Escott, 2018).
BIM Level 3 represents full collaboration between all disciplines by means of using a single,
shared central project model. All parties can access and modify a BIM Level 3 model, and
the benefit is that it removes the final layer of risk for conflicting information. Through this
integration with BIM is where open processes and data integration enabled by web services
can focus on working within a new contractual framework (the iContract) that promotes
consistency, clarity, openness and collaboration (Mason, 2019).

Gap in the literature
The application of smart contracts in the financial sector would appear easier to establish
given the relative straight forward nature of the instruments involved as oppose to the
construction sector where every construction project is different, with a specific design and
scope of works, this type of contract drafting is complex, and trying to account for all
contingencies is not possible (Gronbaek, 2016). The reliance of the industry on the looseness
of the contract terms, within traditional contracts, allowing for flexibility is obviously a
double-edged sword, which must be evolved. The complexity of construction projects is
apparent and the need for flexibility is certainly required, but must this come at the expense
of looseness of contract terms and exposure to the contracted parties? The crux of the
problem certainly seems to be unequivocal trust required in the system for it to succeed and
this will most certainly need to be earned through successful early testing and performance
to win the industry over. The general rule of thumb is that the longer the contract, the less
straightforward its automation (Norton-Rose-Fullbright, 2016). As BIM and data
management technology drive these new approaches in the construction industry, there will
be a need not only to consider the contractual regime but also to challenge the traditional
competitive procurement and tendering processes with more collaborative structures and
approaches (Heywood, 2016). By using blockchain and BIM in tandem, along with other
quickly advancing technologies, there is an opportunity to create leaner procurement
methods, which pushes the collaborative agenda. This will result in cost reductions by
removing the multitude of intermediaries currently embroiled in the traditional process and
will give a client greater control and transparency of cost, time and scope (Hughes, 2017).

Previous studies discuss the positive aspects of the intelligent contract to run scenarios
from any change factor, be it legislative changes in requirements impacting on construction
methodology or materials, to any number of problems that arise on a construction site on a
daily basis (Woodhead et al., 2018). The capability for the iContract to be central to
automated payments is something that will be a huge benefit to the industry as the
capability for “pay for work” becomes an instant process resulting in “inch-stone” payments
as oppose to the traditional longer milestone payment terms that are extremely onerous to
many players in the industry. Particularly, smaller organisations who require a reliable
cashflow. The question of whether this is achievable and desirable for the industry is
something that must be identified as the theory that exists suggests it could be one of the
biggest advantages of the iContract concept. The level of trust and “buy in” from the
industry to the iContract technology to avail of these benefits would be extremely high
(Mason, 2017). The overarching gap in the literature review identified that there is a
fundamental lack of research pertaining to the readiness of the industry (at an industry,
organisational and individual level) from a cultural and behavioural aspect to achieve
iContract adoption. Digital technologies are beginning to gain traction in the construction
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industry (Li et al., 2019) but the understanding of how the central construction project
controlling process, the contract, will manage the integration of the new wave of
technologies and systems is low.

Research into the viability and availability of the sophisticated data essential for an
iContract to achieve functionality and adoption within the industry is required. An inherent
challenge with a scale that measures technology attitudes is that technologies change over
time, with the pace of change seemingly increasing day by day. Scale items (Parasuraman
and Colby, 2015) that refer to specific technologies to make the statements meaningful and
clear to respondents risk losing their relevance if the referenced technologies become
obsolete or commonplace. It is this specificity that is the goal of the proposed iContract
readiness index intended to be developed from the iCAM model shown in Figure 1. Using a
similar four constructs as seen in Parasuraman and Colby (2015) it aims to capture the
specific technology readiness to the conceptual iContract.

Theoretical background – technology acceptance model and technology
readiness index
Understanding and creating the conditions under, which information systems by
individuals and organisations remains a high-priority research issue. One of the main
contributions in this field, TAM, has become well-established as a robust, powerful, and
parsimonious model for predicting user acceptance (Venkatesh and Davis, 2000). TAM is an
adaptation of theory of reasoned action specifically tailored for modelling user acceptance of
information systems. The goal of TAM is to provide an explanation of the determinants of
acceptance that is capable of explaining user behaviour across a broad range of computing
technologies (Lee et al., 2012). TAM as a widely accepted theory conceives that an
individual’s intention to use a system is determined by two internal beliefs, namely,
perceived usefulness (PU) and perceived ease of use (PEU) (Venkatesh and Davis, 2000).
TAM explains the elements of technology acceptance in general and traces the impact of
external factors on the two internal beliefs, PU and PEU, and the effects of those internal
beliefs on intention to use and actual usage (Park et al., 2012).

Previous research has suggested that PU and PEU are especially important as measures
of user satisfaction with information technology (IT) (Son et al., 2012). PU has been defined
as “the degree to which an individual believes that using a particular IT would enhance his
or her job performance” (Venkatesh and Davis, 2000). Previous research studies have
demonstrated user satisfaction with IT is strongly correlated with PU (Son et al., 2012). An
individual who perceives a piece of IT to be useful is more likely to be satisfied with it than
one who does not. PEU has been defined as “the degree to which a user believes that using a
particular technology would be free of negative effort” (Venkatesh and Davis, 2000). Effort is

Figure 1.
Extension of the
TAM to include

iContract specific
themes. The iCAM
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a finite resource that a person must allocate to the various activities that they are
responsible for. Types of IT that individuals perceive to be easier or less complex to use are
more likely to be used by those individuals (Davis et al., 1989). Recent studies suggest that
TAM can be extended to examine uncovered measures to be able to predict the acceptance
of more specific technologies in different contexts including construction (Sepasgozar et al.,
2016). The following studies apply TAM to specific technologies by examining the
determinants that affect the usefulness and ease of use of the specific technology with each
paper focusing on a single technology. Within the IT field, e-collaboration technology is
addressed by Dasgupta et al. (2002). Under electronic device technologies, (Lu et al., 2003)
studies internet via mobile devices (WIMD) and mobile technologies are researched by Park
et al. (2007). Within construction, the technologies researched are three-dimensional and
four-dimensional CAD (Mitropoulos and Tatum, 1999), enterprise resource planning
systems (Chung et al., 2008) and BIM (Gu and London, 2010). Where customer behaviour as
potential adopters has been pursued in construction, it has been almost exclusively about IT
usage following the above studies by providing examination of technology-related
determinants (Sepasgozar et al., 2016). TAM does not offer a complete understanding of the
adoption process because it does not include external factors, moderators or organisation
attributes (Yousafzai et al., 2007). Addressing the overall external factor of technology
readiness, given that the iContract concept is not in usage, it is important to capture the
potential adoption of the technology through the assessment of the individual’s propensity
to adopt technology within a construction contractual practice context. Parasuraman (2000)
TRI can be used in this regard as it aims to capture a person’s proclivity towards technology
adoption.

Individual characteristics determine a person’s adoption of technology; the propensity to
embrace and use new technologies for accomplishing goals at work is labelled TR by
Parasuraman (2000). Parasuraman presented a 36-item scale instrument that can be used to
measure an individual or organisation’s readiness in applying IT, the TRI. Parasuraman
developed the TRI to understand technology-related attitudes and behaviours of technology
end users. A user’s predisposition to use new technologies, as expressed in TR, is a state of
mind resulting from a gestalt of mental enablers and inhibitors that clarifies the position of
users of technology (Parasuraman, 2000). Users are the ones who have to learn more deeply
to understand the technology system to be used (Ariani et al., 2018). In general, people with a
high TRI believe in the benefits of technology, are thought leaders and have confidence in
the security of using technologies. Companies can use TRI to gain an in-depth
understanding of their customers (both internal and external) to embrace technology.
Internal customer’s (employees) technology readiness is important for making the right
choices in terms of managing technology implementation within the organisation (Jaafar
et al., 2007).

Users in accepting new technology systems will experience various difficulties and eases
that can be expressed in the four factors of the TRI, namely, optimism, innovativeness,
discomfort and insecurity. The positive drivers (optimism and innovativeness) encourage
people to use technological products or services and hold positive attitudes towards
technology. The negative drivers (discomfort and insecurity) inhibit people’s adoption of
technology (Ariani et al., 2018).

Conceptual framework for iContract adoption and readiness
The four TRI dimensions have been revised to suit the specific construction iContract
context shown in Figure 1. With the specific contributing factors for the proposed
dimensions explored in this study. The proposed iCAM shows how the “perceived
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usefulness” and “perceived ease of use” TAM constructs are informed by the, modified, TRI
dimensions. A third construct is also proposed to the TAM model as the environmental
factors of the appropriate organisational and technological capability being present are
deemed to be an influential factor to the iContract implementation under the “security”
dimension.

These four dimensions and contributing defining constructs have been revised to suit the
specific iContract concept as follows.

The “optimism” dimension can be defined by the overall belief that technology offers
people increased control, flexibility and efficiency (Parasuraman and Colby, 2015). By the
digitalisation of the procurement process through the iContract, with the use of blockchain,
efficiency in business-to-business trade can be increase even on an international scale. This
can then increase access to global trade and supply chain finance, lead to the reallocation of
resources, transfer risk and reduce time and costs (Li et al., 2018).

Li et al. (2018) postulates that a reduction in human error can be achieved with the
automation of tasks, using IoT sensors, artificial intelligence and smart/iContracts.
Certification and verification of coding through digital ledgers feeding an iContract would
provide increased quality assurance for construction projects. Through an automatic digital
contract, many tasks can be automated, and entire legal contracts could be written into code
changing how organisations operate. This would speed up payment of funds linked or
possibly embedded, with the iContract. Construction is notorious for its number of disputes,
particularly regarding payments. An iContract could act as a trustworthy contract
administrator by introducing an error-free process based on which the contracts would be
both built andmonitored (Li et al., 2018).

The “innovativeness” dimension can be defined by an individual or organisation’s
tendency to be a technology pioneer and thought leader (Parasuraman and Colby, 2015). The
construction industry is seen to be typically slow at adopting new technologies and
historically resistant to change with opinion being that it not ready for the level of
collaboration and information exchange required for a digital automated contract to be
successful.

Most construction companies behave as if digital innovation will not really impact them,
so they are not adapting, and thus, will find it difficult to prosper in the next phase of the
digital evolution that will change many aspects of society. This conservative approach could
be seen as an opportunity for other more forward-thinking companies to “disrupt” and the
new school of disruptive construction companies may come from outside the established
players in the industry. To deny progress is a strategy at odds with the transformation of a
construction industry set to become a more high-tech industry (Woodhead et al., 2018).

The “comfort” dimension can be defined by the ease of acceptance for a technology and
willingness to hand over control without feeling overwhelmed. This is in contrast to
“discomfort”, where handing over control to technology may lead to an individual feeling
overwhelmed (Parasuraman and Colby, 2015). There is a current lack of sufficiently skilled
people trained in blockchain technology. Even organisations looking to embrace BIM
struggle to recruit suitably skilled personnel (Li et al., 2018).

It is not necessary to know how a particular contract works to use it and trust it. The
observation is that the time has now passed when a construction professional needed to
know the intricacies of the process and their involvement with it. This lack of specialist
knowledge for using a particular tool may be hard to accept for those of us brought up on
the discipline-based approach but for the younger generations acceptance of technology is
more intuitive to them as they have grown up using and trusting digital technologies
(Mason and Escott, 2018). This directly correlates to how easily they can use technology and
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seem to use it more intuitively than those who have had to adapt to the digital world. The
adoption of an iContract may pose many challenges from a legal perspective. The
irrevocable nature of a coded document poses problems in terms of satisfying the contracted
parties that the coding is operating as their agreement intended within the same parameters
of a traditional manual contract.

The “security” dimension can be defined by an inherent trust in the technology to not
only perform its function but also trust it to operate highly important tasks (such as
payment handling, risk management and dispute resolution. This is in contrast to
“insecurity” where an individual distrusts a technology due to scepticism of its ability to
function correctly and concerns any mistakes will have drastic consequences (Parasuraman
and Colby, 2015):

To err is human, but to really foul things up you need a computer.

Paul R. Ehrlich

Stability of payment process is one key measures for security. The poor treatment of
subcontractors and smaller players in the industry, which often leads to insolvencies, is a
stain on the image of the construction industry (Mason and Escott, 2018). The alleviation of
this through a transparent and reliable payment process would be welcomed and is one of
the major benefits of the iContract adoption. (Mason, 2017).

Transparency of risk including traceability and accountability can be one of measures
for security. Traceability of every contractual transaction would be far more accurate and
informative through the digital basis of the iContract.

Technology reliance can be another measure for security. The use of cloud-based
solutions enables all stakeholders to access data from any communication device with
internet access allowing collaboration on construction documents in real time (Oesterreich
and Teuteberg, 2016). Through cloud computing it is possible to access and combine data
from various sources such as email and other large data driven applications running across
a construction project or organisation through data virtualisation and an application
programming interface that allows data from one application be used by another
(Woodhead et al., 2018).

Research methodology
The research focusses on qualitative data to understand practitioner’s perceptions of
existing construction contract practices and the challenges and opportunities digitalisation
of the process could face to discuss the possibility for intelligent contract implementation.
Due to the embryonic nature of the subject, case studies applying blockchain technology to
the construction contract process were not found to exist. As the subject of the interviews
were extremely theoretical, it was decided that the most effective responses would come
from a senior management level, who can be more difficult to access. A selected number of
seven interviewees were chosen from the respected fields of project management (with BIM
expertise), project management (with Architecture expertise and a background on intelligent
contract research), legal, facilities management, construction dispute and two different
construction technology software professionals. The selected professional fields offer the
complete cross-section of expertise for this subject across the construction industry required
to give a well-rounded commentary on the intelligent contract concept. According to Corbin
and Strauss (2008), variation is significant in theory building as “it increases the broadness
of concepts and scope of the theory”. Access to a large network in a range of professions
across the Sydney construction industry, along with the willingness of interviewees from
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further afield has been largely accommodated from my work as a client-based construction
Project Director. Table I shows the background information for each interviewee.

Unstructured open-ended questions were used because they allowed the researcher to
generate rich data to advance understanding and consequently develop empirically and
theoretically grounded arguments about construction contract practices (Corbin and
Strauss, 2008). Through statistical analysis, relevant quotes from all interviews was
assessed and grouped into subsequent themes and sub-themes. These themes were then
assessed through the lens of the TAM framework of the four acceptable dimensions of
technology adoption (Venkatesh and Davis, 2000). This allowed the identified themes to be
translated into the proposed specific iContract contributing constructs of the four adapted
TRI dimensions with the aim to confirm, reject or adapt the presumptions for each construct
through themodel application.

Thematic analysis and mapping
The qualitative data has been analysed and grouped into the five main discussion themes
(the construction industry – state of the art; construction contracts and procurement;
industry technology readiness; risk and performance and dispute management) as seen in
Table II. The table also shows the 20 discussion sub-themes and the relationships between
discussion sub-themes, by showing the relevance to other discussion sub-themes holding
secondary significance for any quote. An example quote, “the openness and wording of
contracts is all about managing risks”, has primary relevance under sub-theme #13 “risk
allocation and transparency” but also has secondary relevance with sub-theme #5 “contract
formation and negotiation”. The frequency a discussion sub-theme was referred to as both a
primary and secondary relevance is shown along with the #ID of any linked sub-themes. As
some discussion themes and sub themes had similarity or crossover with the proposed
conceptual model dimensions, the thematic map shown in Figure 2. Visualises the
relationships between all discussion themes and the proposed conceptual model dimensions.
By mapping the unstructured data into defined themes, the relationship of the collected data
to the iCAM’s dimensions (optimism, innovativeness, comfort and security) can be
established allowing for identification of the drivers for iContract acceptance. Commentary
on the collected data with consideration to the proposed conceptual model dimensions
allows the formulation of the contributing constructs specific to the iContract concept. These
constructs inform the proposed “iContract Readiness” statements found in the conclusion

Table I.
List of interviewees

Reference
Years of
experience Area of expertise

TT 4 A software developer working in the AEC and BIM development field for
flux.io

CC 27 A Commercial Director for Aecom and former Head of BIM Development
for a global construction/development company

SC 23 A Development Director for Investa property group
JL 22 The founder of Exari. A contract software company specialising in artificial

intelligence analysis
AA 25 The Managing Director of a construction dispute resolution firm
HC 17 An experienced Project Director with an architect/quantity surveyor

background who has also published papers on intelligent contracts in
construction

DR 16 A barrister specialising in construction litigation
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section. The direct relationship between the discussion sub-themes, the iCAM constructs
and the iCAM dimensions can be seen in Figure 3.

Results and commentary
The following tables are broken down into the main discussion themes with commentary on
the collected data showing the link to the conceptual model’s dimensions and presenting the
relevant contributing construct. Observation and commentary on the data identifies how the
iContract will offer a beneficial solution to each issue.

Table II.
The structure of
themes and sub-
themes including the
quotes analysis from
qualitative data

#ID
Main theme of
discussion Discussion sub-themes

Frequency
as primary
relevance

Frequency
as secondary
relevance

Sub-themes
(#ID) linked

1 The construction
industry – state of the
art

Current background and
challenges

6 6 3,4,8,12,17

2 Need for innovation/
Digitalisation

11 6 5,12,16

3 Communication, collaboration
and trust

1 4 1,4,16,18

4 Construction contracts
and procurement

Current contract practice 15 6 1,3,6,7,13,17,20
5 Contract formulation and

negotiation
4 4 2,13,16

6 Consistency of flow through
with sub-contracts

2 2 4,11

7 Optimisation of
administration

7 3 4,9,10,16,17,19

8 Optimisation of supply chain 3 2 1,13
9 Legal concerns with intelligent

Contracts
6 1 7,11,16,20

10 Industry technology
readiness

Technological and data
sophistication requirements

8 3 7,11,12,13,20

11 iContract structure and coding
requirements

5 2 6,9,10

12 Industry innovation readiness
for intelligent contract
adoption

20 4 1,2,10,16,20

13 Risk and performance Risk allocation and
transparency

7 4 4,5,8,10,19

14 Performance analysis and
forecasting

2 2 15

15 Digital twinning/Modelling 2 0 14
16 Real time scenario analysis

and consequential impacts on
the contract

3 3 2,3,5,7,9,12

17 Dispute management Current nature within the
sector

7 6 1,4,7,20

18 Traceability and
accountability

4 0 3,19

19 Reduced dispute through
better practice

4 3 7,13,18

20 Security of payment 5 5 4,9,10,12,17

CI



The construction industry – state of the art
Overall sentiments from the interview subjects was that the construction industry has
improved during the past 10-20 years of the “digital age” but improvements have been
restricted compared to other sectors because of the reluctance for innovation and
investment. Digitalisation of the construction contract would be welcomed by the
interviewees with the belief that it would force collaboration and trust by taking the legal
decision to execute the contract terms out of human’s hands. This reinforces the belief that
human nature has resulted in a distrustful approach in the sector causing a barrier for
previous, subtler, initiatives in achieving collaboration (Mason, 2017). The question of
whether the industry has a true desire and willingness, along with the fortitude, to make
significant changes to the construction process with a concept as innovative as an iContract
is yet to be seen. The industry must be able to establish the value of this approach for the
long term to break through the historically limiting barriers to innovation adoption the
sector is renowned for (Table III).

Construction contracts and procurement
All interviewees shared the view that current contract practices are extremely lacking and that
the construction contract is seen as a tool to be used when things go wrong as oppose to
functioning as a guide to deliver the project under the terms agreed. The onerous task of
interpreting and manually administrating what are perceived to be ambiguous and
inconsistent contracts gives fuel to the fire of dispute within the sector. This confirms previous
findings that poor understanding of contractual obligations are borne from a lack of clarity in
the contract (Yih Chong et al., 2011). This add to this the complex web of subcontracts that can
exist on larger projects where inconsistency of contract terms and conditions often create
problems up and down the supply chain. The tasks of formulating and negotiating contracts

Figure 2.
Qualitative thematic
map showing overlap

of the iCAM
dimensions over

discussion themes
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Figure 3.
Relationship
flowchart of the
discussion sub-
themes to the iCAM
onstructs and
dimension
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were also highlighted as areas prime for improvement due to the inefficient methods of
manually carrying out these tasks. One of the most important points was how trust would be
gained in the system for parties to relinquish decision -making to an automated process and the
possible legal ramifications that could undermine this aspect (Table IV).

Industry technology readiness
As the proposed iContract concept is very much a central system that would operate and
rely on the data from other programs, discussing the needs for such a system to be
successful was a major focus. BIM along with other project management tools have been on
the scene for well over 10 years now and confidence is high that the industry has adopted

Table III.
Results and

discussion: the
construction industry

– state of the art

Discussion sub-theme – selected quotes
Relevant iCAM dimension and construct –
comments

Current background and challenges Optimism: Desire to optimise the construction
process and supply chain

The contract is used as a weapon when situations
present themselves. There are many builders who make
more money by not complying with the contract and
dealing with the consequences. The industry is tired of
this approach with a real need for an alternative contract
solution.” DR

Comment/observation:
Current contract practice does not work, and
change is needed
A barrier for the industry is the ‘present tense’
outlook so prevalent in the sector with focus on
the current project in delivery
Identified benefit:
The iContract will present an opportunity to
satisfy the desire to improve construction
process through better contracting practice

“The construction industry is very operational, and the
margins are very small, which gives little scope for R&D
investment. The approach to innovation has no
consideration for long term goals. Desire to improve is
there, but it has add immediate value.” TT

Need for innovation/Digitalisation Innovativeness: Innovative organisational
culture/environment

“In the USA, BIM adoption has purely been through
demonstrating ROI as it has not been mandated.” TT

Comment/observation:
While BIM adoption appears to have happened
by either being mandated, the long-term benefits
has begun to entice some players in the industry
or organic adoption has begun as the industry
has started to accept digital solutions
Identified benefit:
The iContract can break through the barriers of
technology adoption by showing immediate
value through the benefits of efficiency and
performance optimisation

“The fear of the unknown is a real obstacle. The UK and
USA government had to drag the industry to BIM, but
attitudes have shifted and organic adoption has begun.”
CC

Communication, collaboration and trust Innovativeness: Perceived usefulness of the
iContract

“The industry by nature has to collaborate. The
improvement in communications tools has helped . . . An
automated contract would have more teeth to force
collaboration and trust.” HC

Comment/observation:
Collaboration has long been a problem in the
industry with improvement sought through
many avenues. As with automation in any
process in any industry, fast, consistent and
reliable execution is the main goal
Identified benefit:
The iContract would force collaboration at the
core of the industry by having the legal weight
of forcing people to adhere to the contract terms

“An automated intelligent contract will remove the
human error”AA
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Discussion sub-theme – selected quotes Relevant iCAM dimension and construct – comments

Current contract practice Comfort: Handing decision making to an automated
process

“We see contracts as an adversarial tool. The
only time a contract comes out is if the
relationship has broken down and you have to
refer to the ’rulebook’.” CC

Comment/observation:
Contracts are seen to be more of reactive tool rather
than a guiding tool. Due to the rushed and inconsistent
procurement process, an adequate level of information
and planning does not exist on most projects, so
flexibility of the contract is deemed necessary
Identified benefit:
The immediate value the system will present will
outweigh the perceived lack of control over an
automated system. As the concept becomes more
established further automation can take place

“Construction contracts are deliberately loose to
allow flexibility on site. This is required due to a
lack of the construction planning process.
Taking that freedom away from users may be a
struggle but is certainly required.” DR
“The extent of which it able to accommodate its
own determination and the requirement to sign
over to automated determination or a process is
where people may get nervous.” DR

Contract formulation and negotiation Optimism: Desire to optimise contract formation and
negotiation process

“Contracts can certainly be more sophisticated
to show greater clarity. There is too much
ambiguity in contracts.” HC

Comment/observation:
Current contracts lack clarity and are ambiguous in
nature, which leads to avoidable dispute. The manual
administration of contracts can lead to errors in
execution and the negotiation process is overly
onerous and time consuming
Identified benefit:
With an iContract, clauses and terms will be logical
and standardised in nature with a more plug and play
adaptability with the program. The digital program
will highlight any open loops of inconsistent drafting.
Using AI as an auto negotiation tool as the concept
becomes more widespread would be the obvious
evolution to optimising the process even further

“Better Subjectivity and ambiguity could be
handled through better contracts.” DR
“Contracts take a long time to finalise.” - SC
“The nature of construction contracts is that
terms are generally negotiated back and forth.
This takes a long time.” JL
“closed loops will be a good thing as it will
remove inconsistency and ambiguity” CC

Consistency of flow through with sub-contracts Comfort: Perceived ease of use of iContract
“A digital contract would certainly bring more
logic to what is often a chain of inconsistent
contracts between all parties.” DR

Comment/observation:
Discrepancies occur between master and sub contracts
due to overly complex clauses that are not required.
This can lead to both over and under exposure of risk
due to the inefficiency of manual contract drafting
Identified benefit:
With the ‘click and select’ aspect of the contract
formulation and digital clash detection ridding
inconstancy from the contract, the iContract could
offer a far more user-friendly experience allowing a far
great level of clarity and understanding of the
contractual terms

” The majority of terms in master contracts is
not necessarily required in the sub contract and
discrepancies between ‘back to back’ contracts
can cause issues due to inconsistency” JL

Optimisation of administration Optimism: Pursuit of contract administration
efficiency

“The automatic input of data and increased level
of data capture would certainly reduce the
human error factor”AA

Comment/observation:
The onerous nature of manual contract administration
is a strain on the project team. Dealing with dispute
detracts from the focus of project delivery

(continued )
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many digital solutions but there is no central platform to truly unlock the potential an
iContract could offer. This is in keeping with research that has shown that a number of
technologies have impacted construction with little integration, with each other, which is
seen to be an opportunity missed for the optimisation of the industry (Woodhead et al.,
2018). The question of whether this level of technology adoption is widespread enough,
throughout the sector, and whether the iContract can offer immediate and long-term value to
attract users and establish itself as a viable tool is unknown (Table V).

Risk and performance
The allocation of risk is the perennial battleground that construction contracts are fought
on. The fear of unknown risk within construction is certainly an influencing factor to the
attitude of aggressive negotiation and contract practice that is prevalent in the industry due
to parties striving to mitigate their potential exposure. Interviewees agreed that a contract
system that will promote greater transparency and clearer lines would certainly contribute
to a more stable environment for the parties to negotiate the appropriate risk allocations for
a project, which is in line with the belief that true project success can only be achieved when
parties work together in a transparent manner (El-Adaway et al., 2018). Add to this the

Discussion sub-theme – selected quotes Relevant iCAM dimension and construct – comments

Identified benefit:
The efficiencies possible in having a digital contract
would remove the human error factor, which is a main
cause of dispute. By having a more defined dispute
procedure that would be initiated automatically and
have higher management (or separate teams at the
least) handle dispute resolution instead of the site-
based team, greater efficiency and momentum can be
created on projects

“Construction contracts are administratively
onerous. The concept would certainly add huge
administrative efficiencies and reduce disputes.”
DR
“Project Managers and site staff should ideally
concentrate on doing what they do best, which is
the project management of the project. They
should not have to worry about dispute and
should concentrate on the delivery.”AA

Optimisation of supply chain Optimism: Desire to optimise the construction process
and supply chain

“Unless we embrace new technologies to
increase productivity the industry will struggle.
Technology can drive global procurement and
open up a global supply chain network. We are a
fragmented sector, very inefficient, very time
poor. CC

Comment/observation:
The industry’s productivity is a barrier to small
business and technology can help solve this problem
allowing for greater supply chains
Identified benefit:
De-risking of the industry through better process will
open up avenues for smaller players to enter what
would previously have been unchartered territory and
lead to reliable global supply chains

Legal concerns with intelligent contracts Comfort: Perceived legal Inflexibility of a digital
contract

“Flexibility of the contract seems to be a
requirement under current construction practice.
It does lead to ambiguity and dispute but it
seems this is required. If the iContract could
break this barrier I can see the benefit.” DR

Comment/observation:
Flexibility of a construction contract is needed under
current practice to deal with the lack of adequate risk
allocation. This ‘looseness’ is a main factor for dispute
Identified benefit:
The iContract would demand a more logical approach
with the need to allocate all risks administered by the
program Table IV.
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analytical and forecasting capabilities a digital format will provide to the user to not only
assess the projects performance against the guidance of the iContract but also use the
iContract as a tool to forecast greater efficiency. This relates to the many benefits data
analysis would bring to the industry through digitalisation (Li et al., 2018). As the iContract
concept evolves incorporating further data input from relevant sources the usefulness of the
system will grow, the level of perceived usefulness from the outset is something that will
have to be proved to allow initial adoption (Table VI).

Dispute management
All subjects agreed that dispute in construction is essentially viewed as an inevitability
under current practice and as such, the contract is considered to be “the rules of

Table V.
Results and
discussion: Industry
technology readiness

Discussion sub-theme – selected quotes Relevant iCAM dimension and construct – comments

Technological and Data Sophistication
Requirements

Security: Technology reliance

“The BIM model is not the only thing to base
costs on. Prelims, supervision and margins, etc
would need to be certified and considered.” SC

Comment/observation:
The BIM model is not the only contributing data set. The
iContract would rely on the sophistication of data from
other platforms.
Identified benefit:
A sophisticated BIM model would certainly contribute
reliable data for the iContract to operate but everything
from the construction schedule to a well thought out cost
schedule would be needed. The concept of bad data in
bad data out was is very evident as a challenge for the
successful operation of an iContract

“Every element could be broken up into
procurement, delivery and install. This would
allow stage payments for each cost item.”AA
“The concept relies on other technologies to be
evolved and more mainstream in the industry”
HC

iContract structure and coding requirements Security: Technology reliance
“The defined scope of works would need to be as
detailed as the general conditions. . . every
project has its own scope of work and
specifications, which would need to be as
sophisticated as the contract for the concept to
work . . ..”AA

Comment/observation:
Digitising of other documents such as the scope of works
and specifications would be needed to co-ordinate with
the iContract protocols. On any projects, these can be
extremely complex
Identified benefit:
While the initial digitalisation of all contract documents
may prove to be a huge task at the outset of the iContract
technology adoption, the long-term gains will add
efficiencies to the process

By digitalising the scope, clash detection can
highlight where there may be contradictions
within the contract documents and even
shortcomings against legislative standards and
specs . . . AA

Industry innovation readiness for iContract
adoption

Innovativeness: Willingness to adopt the iContract

“It will be difficult to get a developer and builder
to be so transparent. Government agencies could
enforce this, but unless there is trialed solution
the concept is rife to have problems.” SC

Comment/observation:
As with any innovation, early adoption is a challenge to
be overcome by way of building trust in the technology.
The public sector may prove to be a better target due to
the longer-term outlook it adopts over the private sector,
as seen with BIM mandates in the UK and the USA
Identified benefit:
BIM has been adopted in a staged approach which paves
the way for a similar strategy for the iContract. A clear
trial strategy can be adopted to prove the iContract
technology

“An intelligent contract would be something
that would work in stages . . . an incremental
process much like BIM levels.”AA
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Discussion sub-theme – selected quotes
Relevant iCAM dimension and construct -
Comments

Risk allocation and transparency Security: Transparency of risk
“Transparency of program could be an issue as
builders would be unwilling to give up the ‘fat’
they have in thier schedule or be held
accountable to be forced to accelerate or add
resources if its out of synch.” SC

Comment/observation:
There will be a need for the contractor to be more
transparent as due to the iContract’s reliance on the
accuracy of the schedule and BIM model to base
payments on. The need to make sure the data is
sophisticated enough and kept up to date, which
would be onerous on the contractor
Identified benefit:
The logical nature of the iContract will force
parties to set out as much risk allocation as
possible to avail of the benefits of automation. The
value of a more accurate payment structure will
alleviate the ‘downside’ of contractors offering
greater transparency

One of the freedoms on the contractor side is to
have flexibility in their own program.”AA
” The openness and wording of contracts is all
about managing risks (known and unknown).
The biggest issue on any project is the
identification and understanding of risk.” AA

Performance analysis and Forecasting Innovativeness: Perceived usefulness of the
iContract

“More data is good. Its the predictive analysis of
data and forecasting will add huge value” CC

Comment/observation:
The onerous nature of manual data capture and
analysis against a paper contract is something,
that is, beyond the capability of a normal project
team. The more complex and larger a project, the
harder this task becomes
Identified benefit:
An iContract can automate these tasks, which will
allow the project team to concentrate on the
decision making based on superior analysis, which
will add efficiency and value

“One of the things that our industry has not
done well is capture data, and when people do
its unusable. Its not in a database, so it can not
be mined for analysis” CC

Digital twinning/Modelling Innovativeness: Perceived usefulness of the
iContract

“AI could could create predictive models for
contractor procurement, organisational process
and structure. Predictive modelling on all sorts
of construction data analytics from contractor
performance to resourcing.” TT

Comment/observation:
Digital twinning and modelling is starting to be
realised through BIM implementation and digital
project management/logistic tools
Identified benefit:
By having the contract in a digital form, scenarios
and potential consequences can be simulated to
optimise a user’s adoptive risk profile or
procurement strategy

Real time scenario analysis and consequential
impacts on the contract

Innovativeness: Perceived usefulness of the
iContract

“The intelligent contract could be used to work
with the contract program to highlight issues on
a project.” AA

Comment/observation:
Manual information gathering when contract
issues arise are extremely onerous
Running simulations for potential contractual
issues is not possible manually
Identified benefit:
The ability to assess changes in circumstances and

“Speed of reaction to any given scenario is key
to success for any business. A digitised contract
will add an advantage in any ‘rainy day’
situation” Instead of having to trawl through

(continued )
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engagement”. As construction projects by their very nature carry a lot of unknown risk,
contracts are entered into with an incomplete and adequate understanding of potential
outcomes. The loose, flexible and ambiguous nature of construction contracts is somewhat
deliberate to allow, more often than not, the bigger player in the agreement the ability to
bully other stakeholders when the inevitable issues arise. The manual nature of contract
administration contributes tremendous inefficiency and often contributes to cause of dispute
along with poor levels of traceability and auditability due to the onerous manual tasks
proving too much on complex projects. This confirms the data showing that contract
practice is amongst the main factors for construction dispute (Arcadis, 2018). The
fundamental issue of companies being paid, accurately and on time is another major
headache for the sector, which again hinges on the inefficient process currently being
implemented. Simple payment security is something that, if rectified, could open up the
sector to a larger, more stable, supply chain (Table VII).

Discussion
Following the qualitative data assessment three contributing constructs such as desire to
optimise contract formation and negotiation process; perceived usefulness of the iContract
and; handing decision making to an automated process have been drawn from the qualitative
data for each proposed dimension. These constructs are critical components of iCAMmodel,
enabling users the ability to gauge readiness in their construction organisations. This model
is an extend version of TAM (Davis, 1989) combined with TRI (Parasuraman and Colby,
2015).

The overarching gap in the literature review identified that there is a lack of
understanding pertaining to the readiness of the industry (at an industry, organisational and
individual level) to implement the iContract concept even though an appetite exists to evolve
current contractual practices. This study offers an insight into the fundamental constructs
of the construction industry’s readiness for the iContract concept. The limitation of this
study is the unstructured and exploratory nature of the data collection along with the
researcher’s exposure to only a limited number of industry experts. A larger industry-wide
investigation would be required to achieve consensus of the findings across the sector
through a more defined and structured process. The main contribution of this paper is to
modify the current theoretical framework in the information systems field and develop a
conceptual base for specifically measuring the industry readiness for using iContracts. The
constructs are discussed as follows.

Discussion sub-theme – selected quotes
Relevant iCAM dimension and construct -
Comments

their consequences through a simulation would be
extremely beneficial to users for scenario analysis
when problem solving issues that arise on site, or
even assessing wholesale changes that a change of
legislation or circumstances may have on a project.
By having the iContract act as a central data point
that all data flows to greater real time analysis can
take place allowing trends, clashes and potential
problems to be flagged early as issues arise

mountains of paperwork, which is extremely
onerous, having the ability to garner all required
information in any given situation will add huge
value.” JL
“The program could even be run in a simulation
mode to test situations”. DR
“The requirement to make changes to contract
documents when legislative or regulatory
changes happen can be very onerous,
digitisation would alleviate this.” JLTable VI.
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Discussion sub-theme – selected quotes Relevant iCAM dimension and construct – Comments

Current nature within the sector Security: Transparency of risk
“The small end of town tend to under-
document contracts, which leads to more
dispute over scope of works, performance
requirement or cost.” DR

Comment/observation:
After decades of adversary the industry has become
accustomed to litigation and dispute and actively enter into
project contracts expecting it. This translates to the
adversarial nature of contractual practice and will always
favour the bigger, more experienced dog in the fight
Identified benefit:
iContracts will level the playing field by forcing a fair,
transparent and logical contract platform to all parties. By
increasing understanding of risk through better practice
money will be saved and benefit all parties

“Clients will have more certainty over the
delivery of the project through intelligent
contracts. Every party has to add
contingency to cover risk on a project,
which carries a $ figure. On large projects
this adds up to a huge sum. At the moment
the industry is not very investable” CC

Traceability and accountability Security: Transparency of risk
“With any dispute, audibility is key” JL Comment/observation:

Audibility is key when disputes arise. Chain of Custody of
materials can be better managed to mitigate exposure
Identified benefit:
The iContract system will provide a concise central auditable
ledger as a single source of truth. Meta data can be assigned
to transactions and documents to provide an even more
robust database of transactions
Blockchain technology could be incorporated for added
security on larger more complex projects
Through Project Management and Logistc program inputs,
the iContract would be able to dictate the exact contractual
status of materials and components at any given time

“Blockchain would add validity to any
process” CC
“By proving the chain of custody
(ownership) of materials and components in
the scenario of a company going belly up, it
would reduce the volatility and risk to
organisations over asset ownership” CC

Reduced dispute through better practice Security: Transparency of risk
“Early detection and intervention is the best
mechanism for reducing disputes” This is
where the intelligent contract will prevail”
AA

Comment/observation:
Early detection of contract issue is reliant on the capability
of individuals at site level. When issues do arise, the manual
nature of rectifying is open to human error
Identified benefit:
In a dispute situation the workflows and waterfall aspect of
notifications and responses, etc will be automated, which
would take out the human element of error in not keeping to
acknowledgement/resolution timeframes etc. The
transparent nature of the contract will make it clearer as to
where parties lie on issues
An iContract forces the execution of the contract. If parties
wish to act illegitimately, they will have to do so,
retrospectively, which of course makes it harder. The
iContract outcomes would be based on the pre-agreed logic
of the contract, which would take out the human emotional
aspect to interpretation at a site level

“Intelligent contracts will reduce
administrative requirements and could
reduce the chance of dispute because of the
more efficient and collaborative nature of
the program. Intelligent contracts will
ultimately highlight situations earlier as it
will rely on pre-agreed logic (at an
organisational level) and not individual
judgement” DR

Security of payment Security: Stability of payment process
“If the intelligent contract can enforce the
payment regime it would be attractive” CC

Comment/observation: An iContract will guarantee payment the
minute the verification parameters have been met. This reduces
the option for non-payment over a justifiable invoice. The
verification function could still have a human element to it but
even transferring this task to a review would make the process

“It builds in a commercial necessity that
identifies each task that needs to be carried
out for payments to be made” DR

(continued )
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Optimism
Desire to optimise the construction process and supply chain. The interviews highlighted the
current manual nature of real-time analysis and decision making and its consequential
contract implications. The current practice lacks efficiency and contributes to missed
opportunities to improve both current and future performance. The lack of integration with
the construction process and the supply chain offers little to improve optimisation of a
fragmented sector. This could be measured by the statement “there is a need to improve
construction management and procurement practices”.

Desire to optimise contract formation and negotiation process. The data showed that the
manual nature of the contract formation and negotiation process is inefficient and frustrates
players due to the complex and ambiguous contracts produced. This could be measured by
the statement “there is a need and appetite to improve the contract formation process”.

Pursuit of contract administration efficiency.The data highlighted that the manual nature of
current contractual administration is inefficient and human error leads to dispute and/or
delays. The onerous nature of manual contract administration is a draw on project
management resources leading to un-optimised project performance. This could be measured
by the statement “there is a need and appetite to improve contract administration practice”.

Innovativeness
Innovative organisational culture/environment. The interviewees believed the construction
sector has turned a corner in innovation adoption attitude and traction is gaining to promote
technology as a collaborative tool to bring the sector into the digital age. Attitudes are now
shifting to acknowledge that collaboration is key to project success and technology can help.
This could be measured by the statement “the industry can break through the historical
barriers of innovation adoption to realise the potential the iContract can offer”.

Perceived usefulness of the iContract. The data suggests that even through the
complexities of a construction project, immediate value could be gained by automating some
parts of the contract process and users would benefit from the advantages digitalisation
would bring. This could be measured by the statement “the industry/organisation would
consider the iContract concept to be useful from the outset and could they envisage further
automation of the contract process in the future”.

Discussion sub-theme – selected quotes Relevant iCAM dimension and construct – Comments

much less onerous on the person verifying
Identified benefit: reduces the option for non-payment over a
justifiable invoice; Security of payment; enables demanding
payment

“If this way of business could be achieved, a
whole raft of small firms in the industry
could flourish under the confidence of being
paid” CC
“Contractors may push back on instant
payments as they like to hold funds and use
it as capitol for other projects, etc” CC

Comment/observation: As banks are unwilling to do front load
funding due to the lack of security over a physical asset that the
costs are related to, it is common practice for contractors to front
load payment to get ahead on cash flow to “fund” the build.
This is also due to the longer payment terms in the industry
Identified benefit: Optimises payments and reduces delay; offers
a more secure cashflow
Maintains monthly payments; Enables for “inch-stone” check-
off of components on a more regular basis and in a real-time
situation

“I’ve seen developers claim early costs within
the nuts and bolts costs to get ahead on
cashflow. An intelligent contract would create
a more justifiable environment for payment,
which would please the bank and developer
and the increase in speed of payment would
make the builder happy”DRTable VII.
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Willingness to adopt the iContract. The data showed that there is now an adequate
appetite within the construction sector for digital solutions that would make it feasible
for the concept of an automated digital contract to be accepted. Players have begun to
accept technology and seek further solutions as value has been achieved from
established technologies. This could be measured by the statement “the industry/
organisation would accept the adoption of the iContract concept and the necessary
change in work practice”.

Comfort
Perceived ease of use of iContract. The data showed that digital tools have become
more established in the construction and the industry is comfortable using them. A
digital contract would be no different and value would be added to the “coal face” user
from the use of an intuitive iContract platform. This could be measured by the
statement “the industry/organisation would consider the iContract concept easy to
use”.

Handing decision making to an automated process. The data suggests that this is
an area of concern, but that people would be willing to hand over control of certain
aspect of contract administration. The need for human intervention during
any process or the allowance to wind back any decisions would help users to
accept the system in a “semi-automated” manner. This could be measured by the
statement “users would be willing to commit to elements of automation for contract
execution”.

Perceived legal inflexibility of a digital contract. Again, this was an area of concern
from interviewees as flexibility of construction contracts are deemed to be necessary
but interviewees believed that a willingness to hand over control could be enticed
because of the overall benefits the technology could produce. Benefit from having a
more logical and rigid contract system would certainly mitigate the consequential
disputes that current contract practice creates. This could be measured by the
statement “potential users would be willing to hand over legal obligation to an
automated process”.

Security
Stability of payment process.The data highlighted that current payment terms and processes
are undesirable and onerous to many within the industry, which contributes to the risky
operational requirements and exposure to non-payment incidents that plague the sector.
This could be measured by the statement “there is a desire to commit to an automated
process to increase security of payment”.

Transparency of risk. The interviewees believed the current practice contributes to the
individual and separative approach to information sharing between project stakeholders
due to the de-centralised nature of the contractual relationships. This could be measured by
the statement “greater transparency of risk is desirable to the industry through a central
iContract system and the industry would be willing to buy into a system reliant on greater
‘trust’ between stakeholders”.

Technology reliance. The data emphasised that an iContract system would have a
huge reliance on sophisticated data input. Interviewees believe the current
availability, confidence and use of contributing technologies are evolved enough to
support the concept and ensure optimisation of the iContract operational functions.
This could be measured by the statement “there is enough confidence and
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availability of sophisticated technologies within the industry to support the
iContract concept”.

Conclusion
The aim of this paper was to identify the specific contributing factors needed to
be considered in ascertaining the readiness of the construction industry for the
iContract concept through a customised TAM framework informed by adapted TRI
dimensions.

The conceptual model (iCAM) for iContract adoption was proposed based on the four
dimensions of technology readiness and, through the findings of a systematic thematic
analysis, the contributing constructs that inform these dimensions were drawn from
the data collected. This approach contributes a very applicable technology acceptance
model to the specific considerations the iContract concept will require for adoption in
the construction industry. The study shows that there is a desire to improve on the
current manual nature of, every aspect of, the contract process and that attitudes to
technology adoption has shifted within the sector, which will provide the appropriate
environment for the iContract concept to succeed. This is in line with the construction
sector accepting the industry 4.0 revolution and the shift in attitudes towards the
acceptance of technology and the value it offers.

The overarching gap in the literature review identified that there is a lack of
understanding pertaining to the readiness of the industry and this paper concludes that
a relevant and appropriate application of the iCAM model, which shares the same
fundamentals as the established TAM and TRI frameworks, would capture the
construction industry’s potential acceptance and readiness for the iContract concept.
By carrying out a concise quantitative study using proposed statements-based on
iCAM constructs, across a suitable sample of industry, it is envisioned that an
understanding of the industry’s readiness for the iContract concept would be achieved
and give guidance on specific or additional considerations to further develop the
concept. This would expand the limitation of this investigation, due to specific
exploratory approach needed, and offer validation from a greater data set from the
industry.

The practical application of this model at an industry, organisational or individual level
offers a lens to the trend of future contractual practice within the construction sector and
how digitalisation of the contract process will be shaped. The proposed iCAM model could
be used as guidance to: researchers further investigating the readiness of the industry for
the iContract and other similar technologies; inform policy makers when defining legislative
requirements for future iContract best practice and implementation; guide vendors to
develop technologies to suit industry needs within a new iContract environment; assess and
predict organisational or individual readiness for the iContract concept.

The reliance the iContract concept would inevitably have on other technologies is more
than apparent and the lessons learned from the adoption of other technologies gives a strong
indication on the challenges and barriers the iContract would face. The systemic problems
and inefficiencies that current contract practices have with the main causes of dispute in the
industry show that the construction contract is the very heart of any given project and is
viewed as a weapon to be used in the inevitable disputes hindering the collaborative
environment so sought after. By proposing something so disruptive to the core of the
industry will, of course, face huge challenges but may be the catalyst for guiding attitudes
towards more collaborative practice. The iContract will do this by not acting as a weapon to
be used when issues arise, but as a tool to be used on a constant basis to minimise dispute
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and add efficiency and clarity to the construction process. The contract should no longer be
the “rules of engagement” for which battles are fought but a proactive guide to efficient and
successful project delivery.
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