


Abstract:

The new wave of multi-party, alliancing and collaborative tools contracts have paved the 
way for the disruptive change required to finally force collaboration into the construction 
industry. It is widely believed that a pre-requisite is the incorporation of Building 
Information Modelling in order to bridge the gap between the phases of the development 
cycle. The Intelligent Contract is the logical next step towards this goal to fill the gap;
however, the relevant literature is scarce and there is lack of in-depth investigation to 
identify drivers and barriers of using this technology. This study investigate how 
Intelligent Contracts could be best implemented within the construction industry and how 
the current information modeling systems could offer the initial catalyst for their 
adoption. The paper aims to identify whether BIM offers a definitive platform for the 
implementation of Intelligent Contracts in the Construction Industry. The benefits of this 
new approach is greater administrative efficiency with reduced costs and less disputes. 
Surety of payment would lead to additional small companies being able to operate with 
confidence in the sector. Creating an environment where the sophistication of data exists 
from all stakeholders, that will be the fuel for a central Intelligent Contract system, will 
require a huge step towards the digitisation of the industry. It is predicted that increasing 
levels of digitisation occurring in pockets around the Construction Industry will 
eventually lead to the Internet of Contracts.
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1 Introduction

At the centre of all construction projects is the contract between the client and contractor 
and, as any construction project is a relatively complex process, the industry has 
demanded contracts of greater sophistication as the sector has evolved. The recommended 
use of one single standard form of contract for the construction sector has existed since 
the 1960’s (Banwell, 1964). Organisations compete to promote their own suite of 
contracts but the perceived need to amend construction contracts to suit individual 
construction projects still exists as does the careful consideration of project specific 
parameters to be inserted in order to achieve a successfully executed contract (Foreward, 
2002).

The construction industry has a reputation for being adversarial and motivating dispute. 
In Australia, there is evidence to suggest that 50% of all legal costs associated with 
construction projects are a direct result of dispute (Chern, 2010). According to the 
ARCADIS Global Construction Disputes Report 2016, the global dispute value is down 
from US$51 MILLION in 2014 to US$46 MILLION in 2015 but the average length of 
these disputes has increased from 13.2 months to 15.5 months in the same period. The 
continuing trend observed over the past 6 years is that disputes are increasing in both 
value and in the length of time taken to resolve them (Arcadis, 2016).



The deep-rooted cultural aversion to the trusting approach has seen partnering and
framework agreements falter within the industry (J Mason, 2017). The problem of gaining 
trust has baffled social science since the day of Thomas Hobbes (Ceric, 2015). In the 
United Kingdom, standard form contract providers stand at a cross-roads on whether 
multi-party contracts, encouraged by the partnering ethos, is the way forward (Saxon, 
2016). It is postulated that the solution to the trust issue is to make contracts trust-less.
Truly autonomous, intelligent contract minimise the need for conventional human 
management. Furthermore, using blockchain-type technology, trust can be built into the 
model through immutable records in a distributed ledger. The full or semi-automation of 
contract administration alone which could be achieved through implementing Intelligent 
Contracts would stand to save the industry an attractive percentage of any projects costs 
(Cardeira, 2015). The fanfare of BIM technology brought with it all the pomp and promise 
of a technology saviour that would transform the industry. The level of BIM usage and 
the capabilities of the major platforms are not at a stage yet where the platform could be 
harnessed to facilitate the implementation of Intelligent Contracts. Potential user numbers 
would not be viable and technology capabilities are not sophisticated enough.

Put simply, intelligent (or “smart”) contracts are computer protocols that facilitate, verify, 
or enforce the negotiation or performance of a contract, or that obviate the need for a 
contractual clause (Szabo, 1994). The proposal of embedding the terms and conditions of 
an agreement into a physical item contrasts immensely from a traditional paper contract
which, upon being agreed, is used only as a reference when the parties are in dispute.

Intelligent Contract is the term used when a contracts purports to manage itself (J Mason, 
2017). The Intelligent Contract will set out the requirements and decision inputs (hold 
points) in order to start a series of if / then’s that will execute the terms of the contract 
between client and different members of the project team, main contractor, sub-contractor 
to design, monitor, approve, tender, install, certify and take handover of the built asset 
(Hughes, 2017). The ‘black and white’ or ‘1 or 0’ execution of an Intelligent Contract is 
a huge obstacle to overcome in adopting the potential technology in the construction 
industry. This is due to the complexities of the construction process requiring judgement 
and discretion which would normally be handled through subtlety and refinement in the 
language of traditional contracts (J Mason, 2017). The language of code does not allow 
for grey areas, but could this be the catalyst for changing the combative attitude of the 
industry by forcing parties to agree most, if not all, terms prior to engagement?

By creating an all-encompassing contract process - that: ensures all parties adhere to the 
terms agreed; offers protection of payment, insurance and data; as well as the potential to 
increase efficiency and reduce risk - it should make the successful implementation of 
Intelligent Contracts the top priority for the Construction Industry. The first step to 
making this possible could be to build on the momentum that the BIM agenda has created 
and to compliment the BIM platform before evolving into further technologies. By 
replacing the ‘hammer’ that is the current construction contract with a more streamlined, 
efficient and collaborative tool that Intelligent Contracts could be, perhaps the industry 
will stop treating each other as nails.

The aim of this paper is to show how Intelligent Contracts could be best implemented 
within the construction industry and how BIM could offer the initial catalyst for their 
adoption. The industry’s adversarial history has led to a point where a truly innovative 
and disruptive change is required at the very heart of the binding contract in order to 
advance the sector into the digital age. Is the need to force parties to trust, rather than 
appeal to them to do so, what is required after the slow acceptance of the collaborative 
culture championed in the previous decades?

2 Literature Review







The onerous nature of administering contract in current practice was also a shared 
opinion. For instance, in a dispute situation where there has been a delay on site, the 
workflows and waterfall aspect of notifications and responses was something that was 
identified as being receptive to automation in order to mitigate human error in what can 
be an onerous activity. Automating data collection and processing for other contract 
administration tasks was another benefit discussed that Intelligent Contracts could 
potentially perform.

"The link of the BIM data flowing back and forth between the Intelligent Contract would 
certainly reduce the manpower required to run the same processes manually." AA

Defining risk is tantamount to success in many industries, none more so than in 
construction. By shifting an organisation to a model-based cost plan, it would allow more 
effort to be spent on the tendering process which in turn would allow greater definition 
of risk. The BIM details the project to a far greater level which allows greater confidence 
in pricing and analysis of risk to avoid rudimentary figures being added by contractors to 
cover unknown variables. Intelligent Contracts will be more transparent and afford 
greater determination of risk, therefore making it more straightforward to assign the risk 
through negotiation. This will simplify negotiations and place parties on a more level 
playing field. Traditional contract negotiations are facilitated through rigorous back and 
forth communications, which requires large resources and assumes each party is 
sophisticated and advanced as each other which is rarely the case.

The automation of the Intelligent Contract will add value and reduce minor dispute. Clash 
detection in this system would be far superior. An Intelligent Contract 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.

By having a more logical and 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 teams, greater efficiency and momentum could also 
be created on projects. This could avoid what can sometimes be emotional negotiations
at site level which can exacerbate issues and detract from delivery.

Making the Intelligent Contract act as a central data point that all data flows to, from the 
BIM model and program schedules etc, will result in the opportunity for real time analysis 
to take place which allows trends, clashes and potential problems to be flagged 
early. Intelligent Contracts will ultimately highlight situations earlier as it will rely on 
pre-agreed logic (at an organisational level) and not individual judgement. In any dispute 
or grievance, the audibility of data is considered paramount to correctly resolving the 
situation.

As the Intelligent Contract software will be central to all communications and contractual 
actions it will be able to provide a concise central auditable ledger of all communications 
and actions during the lifecycle of any contract. This is already seen in the flux.io 
workflow software. For larger or more complex projects, blockchain technology could 
compliment the validity of this process.

While the discussion covered the many merits of the Intelligent Contract process many 
obstacles for the concept were also raised. Some were obstacles, such as data security and 
industry confidence, while others were stipulated as pre-cursors required for the 
technology to operate. Sophistication of the data available was a very evident under-
current during these interviews as the point of quality outputs being reliant on quality 
inputs was reinforced time and again. 






