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Abstract

Although the expected future impacts of climate change on the construction sector are
significant and commonly accepted, the prospect and viability of contractual solutions to
mitigate such effects lack investigation. Scenario planning enables leaders to prepare for
the future by revealing the impending opportunities and threats to businesses and markets.
This article offers analysis, synthesis, and evaluation of published literature and results
from a scenario-planning workshop. The study reveals that climate change and profit
margins are the main forces that will impact the construction sector in 2030. Evidential
materials, contract provisions, and data repositories involving existing and emerging
technologies are the three tenets of an innovative conceptual solution that can reduce
delay and disruption disputes. This is significant because, inter alia, as the consequences of
climate change are likely to increase, contract terms that allocate risks associated with it
are likely to be modified, and insurance companies are liable to increase indemnification
premiums, or become unable to cover such risks. The offered solution, namely the Trilateral
Model, increases the sustainability of construction contracting in this context through a
clear, impartial, acceptable, and effective risk allocation mechanism that mitigates the
impact of those forces and offers contractual certainty.

Keywords: construction contracts; delays; disputes; disruption; risk allocation; scenario
planning

1. Introduction
1.1. Research Rationale and Objectives

The construction sector accounts for 7% of global GDP, which makes it one of the
largest industries in the world [1]. Moreover, the sector plays a critical role in addressing
global challenges, including greenhouse gas emissions. For example, recent estimates
suggest that the construction sector contributes from 39 to 70% of the global greenhouse gas
emissions [2]. Yet it is estimated that circa $70 trillion in global infrastructure investment is
required between 2020 and 2035, which demands significant growth. However, the sector is
notorious for its underperformance, including time and cost overruns [1]. Additionally, the
construction sector is associated with a claims culture that results in a significant number
of high-value disputes. For example, the North American average dispute value is at
historically high levels [3,4]. Two types of construction disputes involve disagreements
over delay and disruption assessments, which are at the core of high-value disputes and are
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expensive, time-consuming, persistent, and prevalent worldwide. Such disputes involve
disagreements over matters of fact and technical expertise, which often escalate from
contract claims into disputes that negatively impact the productivity of the construction
sector [4-6]. This issue has been identified, and commitments have been made to improve
it by facilitating early settlements of such disagreements to avoid and manage disputes
more efficiently and effectively [4,7]. This is problematic as, inter alia, (i) the costs of
such escalations are high and typically funded by the taxpayers [8], and (ii) the literature
indicates that climate change is likely to lead to more disruption and delay events [9,10],
which would increase their costs further.

In this context, early settlement of disagreements refers to the resolution of disagree-
ments before they escalate from contract claims into disputes. For example, the resolution
of disagreements with a contract claims procedure. This is a significant point as, inter alia,
construction delays are not only expected but typically accommodated by legal systems
and construction contracts. For example, construction contracts include extension-of-time
(EOT) mechanisms and claims procedures that provide opportunities to introduce changes
(or events) that cause project delays without terminating the contracts, and assess and
agree on the impact of delays during contract administration, to prevent the escalation
of such claims into disputes [11]. However, as has been mentioned, the problem persists.
The main reasons for this, according to the academic and grey literature and case law, are
(i) construction contracts are typically deficient in terms that facilitate the early settlements
of delay and disruption disagreements [12,13], and (ii) the lack of consistent and adequate
material evidence and/or contradicting evidence, which could be improved using existing
and emerging technologies [14,15].

Therefore, the research aim is to evaluate the viability of a model of work for the
improvement of early settlements of delay and disruption disagreements in 2030. The
objectives of the research are:

e  Objective 1: To recommend a conceptual model for a reduction in escalations of
disagreements over delay and disruption assessments;

e  Objective 2: To create four scenarios based on the main challenges for the construction
sector and assess the likely implementation of the model in those scenarios.

A review of the identified literature is offered next.

1.2. Review of Literature

As has been mentioned, although the literature suggests that the main reasons for the
escalations of delay and disruption disagreements from contract claims into disputes are
deficient contract terms and material evidence, it has failed to fully associate them and offer
an integrated, holistic and empirically verified solution that is likely to be implemented by
the construction sector in the near future.

Firstly, in terms of the often-inadequate material evidence that substantiates delay
and disruption claims in construction projects, methods of work that exploit technological
innovations and provide evidential materials are, at least in theory, capable of remedying
this aspect of the issue [15]. Even though this can be problematic, as the construction sector
is often associated with a generally low acceptance rate of innovation, the sector is under-
going digitalization [16]. However, some of the recently offered solutions for a reduction
in construction disagreements over delay and disruption assessments are deficient. For
example, two studies propose, respectively, a detailed conceptual solution for a reduc-
tion in construction delay and disruption disputes involving the use of technologies [14],
and an improvement of the efficiency of construction claim procedures using unmanned
aerial vehicles [15], with neither commenting on the contractual aspect of such disputes.
In other words, the proposition is partial in that it focuses on a bilateral solution to this
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problem, involving the use of existing and emerging technologies to produce adequate
source materials.

Besides issues relating to the availability and quality of material evidence, the litera-
ture suggests that contract deficiencies are at the core of the escalation of disagreements
over delay assessments [17]. Even though this issue has been identified by some legal
systems [12,13], and construction contracts have been standardized and international-
ized to offer, inter alia, certainty, clear risk allocation and predictability [18-21], standard
agreements rarely offer (compulsory or optional) delay and disruption analysis terms that
achieve early agreements on the methodology for the assessment of construction delays and
disruptions. This context creates opportunities for using adversarial bargaining strategies
and prioritizing the interests of the parties to delay disagreements and/or their legal teams,
including delay analysts, over their duty to produce objective assessments, which often
results in the escalation of such contract claims into disputes. For example, delay analysts
can prefer one delay analysis method over another to achieve self-serving extension-of-time
entitlements. This is possible mainly because of the lack of contractual delay analysis terms,
good or best practice guidance on the selection and application of delay analysis methods,
and the varied number of assumptions relied upon by parties to construction agreements
and/or delay analysts when using different delay analysis methods. In other words, the
failure to execute well-established legal principles, such as the incorporation of clear and
effective contract terms to achieve early agreements, results in high dispute resolution
costs [5]. As argued above, the costs of such escalations are high, funded by third parties
and are likely to increase further due to the impact of climate change events.

In summary, the literature is clear that the material-evidence issue relates to both delay
and disruption assessments. Concerning the second aspect of the problem, namely contract
deficiencies, however, the identified literature focused on delay disputes. This is a gap in
the identified literature. It is hypothesized in this article that, since both types of disputes
have (i) a factual aspect (i.e., they require similar material evidence), (ii) a technical aspect
(i.e., they necessitate interpretation of the data using methodology), and therefore (iii) the
same or similar opportunities for disagreements (and the escalation of such disagreements
from contract claims into dispute) exist, it is logical that a conceptual solution is offered for
both types of dispute. Moreover, some of the literature combines the two types of dispute
because of, inter alia, the aforementioned reasons [17,22].

Based on the conceptual arguments presented above, it is argued that for a solution to
be effective, it must be holistic; i.e., it must tackle the evidential and contractual aspects of
the issue effectively. Therefore, the research method was designed to offer a conceptual, yet
holistic, pilot solution based on the analysis, synthesis, and evaluation of the published
literature. Then, the research method sought the validation of the offered pilot solution,
namely a Trilateral Model, in a scenario-planning workshop.

1.3. The Significance of This Study

This article is an extended version of the paper published by the author [23]. The
research findings reveal the first workable conceptual solution for reducing construction
disputes, as well as the likelihood of its implementation in four scenarios describing the
future of the construction sector in 2030. This should benefit all stakeholders in the con-
struction sector, including employers, contractors, taxpayers (in publicly funded projects),
and insurance providers, by offering a verified mechanism for a reduction in disputes
through an impartial, clear, and effective risk allocation and contractual certainty.

In summary, the main contributions of this study are:

e To create scenarios that identify the main challenges for the construction sector in
the future;
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e  To offer an empirically verified and implementable model for a reduction in escalations
of disagreements over delay and disruption assessments.

After presenting the contextual background, a literature-based summary, and the
significance of this study in this section, the article discusses the methodology and the
approach to the data collection in Section 2, and the research results in Section 3. The
research results reveal (i) the four scenarios and the most critical forces that are likely to
impact the construction sector, namely climate change and profit margins, and (ii) the
likely implementation of the offered Trilateral Model in all four scenarios, as no significant
challenges were identified with the proposed solution. These results are discussed in the
context of the literature in Section 4. Section 5 offers a summary of the discussion, lists
research limitations and recommends further research.

2. Materials and Methods

The research objectives informed the data collection objectives, which were:

e  Objective 1: To identify the essential components of a conceptual pilot solution for
early settlements of delay and disruption disagreements;

e  Objective 2: To create scenarios that identify the main challenges for the construction
sector in the future;

e  Objective 3: To verify the implementability of the pilot solution, including in the
four scenarios.

A dual approach, including two research methods, was used in this study to fulfil these
objectives. The first one involved the analysis, synthesis, and evaluation of the published
literature to identify a research gap and create an innovative and holistic conceptual
solution to a problem, that is, the escalation of disagreements over delay and disruption
assessments. This method contributed to the fulfilment of data collection Objective 1 and
research Objective 1. The second research method, scenario planning, was used to forecast
four scenarios for the future of the construction sector in/after 2030, identify the likelihood
of the implementation of the proposed pilot solution, and seek its validation, refinement,
and improvement, including in those four scenarios. The scenario planning, therefore,
contributed to the fulfilment of all three data collection objectives.

Section 2 is divided into four sections. Firstly, after discussing the approach to the
literature review in Section 2.1, the main aspects of the Trilateral Model are discussed in the
context of the literature in Section 2.2. Then, after discussing the approach to the scenario-
planning workshop in Section 2.3, a synthesis of the key findings from the scenario-planning
workshop is presented, including the PESTEL factors in Section 2.4.

2.1. Literature Review

The literature search was precipitated by a search for relevant databases. Eight
databases were identified and examined, namely (i) the Web of Science database;
(ii) the Scopus database; (iii) the British Library ‘Ethos’; (iv) Google and Google Scholar;
(v) the ICONDA library, or the online repository containing publications relating to
the Council for Research and Innovation in Building and Construction (CIB); (vi) the
Association of Researchers in Construction Management (ARCOM) research database;
(vii) Westlaw, and (viii) LexisNexis.

The main criteria for the database search were the multidisciplinary needs of this
research project, access, database type and relevance, and materials included. For example,
this is a multidisciplinary research, involving knowledge from the following disciplines:
project planning, construction management and engineering, quantity surveying, dispute
resolution, technology, and law. For such studies, relevant databases (e.g., Web of Science
and Scopus) were selected to ensure that pertinent literature was captured. Moreover,
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to reduce publication, geographic and data bias, (i) all databases with relevant literature
and access were searched; (ii) databases that include professional (or grey) literature
(e.g., Google) and case law (e.g., LexisNexis) were also used, and (iii) multiple types of
content were included in the search, namely conference papers, journal articles, case law,
professional literature and PhD theses. However, when a conference paper and a journal
article relating to the same topic by the same authors were identified, the conference paper
was excluded from the findings. Consequently, in addition to academic publications, the
literature review included professional literature and case law (or collectively published
literature) to reduce publication bias. The three types of literature were comparatively
analyzed, but the ideas presented in case law and the academic literature were typically
given more weight than the ideas presented in grey literature (e.g., the SCL Protocol), if
there were clashes of ideas or principles. However, no such clashes were identified from
the literature review.

The literature review sought to establish a research gap by using a methodical approach
involving the analysis, synthesis, and evaluation of the identified published literature. The
search for published literature was conducted in a manner that targeted reducing retrieval
bias. Key search terms were adopted to seek all articles related to a reduction in construction
(delay and disruption) disputes, as inter alia, this is a relatively new research field. For
instance, in addition to the database-specific subject headings, keywords (e.g., disruption
and delay dispute/analysis and scenario planning) and their synonyms (e.g., quantum and
scheduling dispute/analysis and scenario analysis) were used to reduce retrieval bias, such
as using generic terms or assigning publication types incorrectly, because, among other
things, the subject area is relatively new. Moreover, the literature review sought to identify
articles that investigate (i) the potential that existing and emerging technologies offer
to avoid construction disputes (e.g., video cameras, scanners, unmanned aerial vehicles,
blockchain, and artificial intelligence), and (ii) the potential of contractual solutions to
achieve early settlements of delay and disruption disagreements. Only articles that identify
challenges and offer solutions were selected for analysis. To create an integrated conceptual
solution, those findings were synthesized (or categorized) into three themes, namely
(i) causes of disagreements over delay and disruption assessments; (ii) solutions that
recommend improvements for the lacking or inadequate material evidence, and (iii) studies
that recommend improvements to contract provisions and procedures.

The case law was mainly identified through the search criteria in Westlaw and Lexis-
Nexis. All decisions of the relevant court (e.g., the Technology and Construction Court)
were detected. The guidance offered on the selection and application of delay and dis-
ruption analysis methods was the main search criterion. The judicial decisions were
qualitatively analyzed. The case law was grouped into themes based on the identified
legal principles. Court judgments that did not refer to such principles were excluded. For
example, principles discussing the legal aspects of concurrent delay were excluded from
the sample, as those are not the focus of this study. Although the UK’s legal systems are
at the core of the findings, case law from other jurisdictions was used to (i) corroborate
the similarities between different legal systems, and (ii) supplement the research results
because, e.g., some of those legal systems offer legal precedents that have not been cre-
ated in UK legal jurisdictions. For example, the Australian law courts are clear that the
selection of the DAM is a contractual matter. The results from the case law analysis are
presented next. In summary, the literature search method consisted of an examination of
the published literature germane to the data collection objectives, namely (i) to identify the
requirements of the interdisciplinary component of the issue, including those of the legal
systems, construction contracts, available guidance, and delay and disruption assessments,
and (ii) to determine the interplay between those requirements.
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The qualitative research method included a continuous and systematic process in-
volving analysis, synthesis and evaluation of the published literature, and a comparative
analysis of the findings from the academic and grey literature with the results from the eval-
uation of the identified case law, at every stage of the qualitative analysis. This process was
essential in detecting the relevance of published literature to the data collection objectives.
The main phases of the qualitative analysis were (i) ‘comprehending’ all areas of disagree-
ments from the identified published literature, to establish the reasons for disagreements
between delay and disruption experts. Publications that did not offer issues or aspects of
the solution were excluded from the literature review results. This knowledge was required
to discover and validate the main components for an effective and efficient conceptual
solution; (ii) ‘categorizing’ (or synthesizing) those reasons and components, after studying
the relationships between the main causes and the key aspects of the solution, and applying
them to themes, namely, evidential materials and contractual requirements; (iii) ‘theorizing’
or using theoretical knowledge to discover explanations of the reasons for those types of
disagreements, including the reasons for their escalation from contract claims into disputes,
and the key aspects of the conceptual solution, and (iv) ‘recontextualizing’ the identified
reasons and solutions back into the wider setting to establish the feasibility of the advocated
solution (or Trilateral Model).

The literature review synthesized thirty-nine relevant academic publications from the
period from 2010 to 2025, and twenty-six cases were distilled from the review of case law.
The key findings were that (i) there are three integral components of the pilot conceptual
solution, namely evidential requirements, data repository and a contractual mechanism,
and (ii) although the published works discussed those individual aspects of the problem
identified in this article and have offered some solutions to separate aspects of it, they
have not fully associated them and have not proposed an effective solution to it that is
empirically verified and implementable by the construction sector.

2.2. Trilateral Conceptual Solution for a Reduction in Construction Disputes

The first research finding, illustrated in Figure 1, was a pilot trilateral conceptual
solution for a reduction in such disputes through unequivocal, impartial, acceptable, and
effective risk allocation and contractual certainty consisting of (i) a contract solution (or con-
tractual protocol); (ii) evidential materials, and (iii) a data repository created with existing
and emerging technologies. From the analysis, synthesis and evaluation of the literature, it
was concluded that the primary arguments presented in the identified published works
are that the main causes for disputes are (i) deficient contract provisions (e.g., inadequate
and/or disputed delay/disruption measurement mechanisms) [24]; (ii) inadequate source
(or evidential) materials illustrating the planned and actual progress of building works, and
(iii) unexploited technological advancements [14,15]. The identified published works have
detected these individual issues, yet failed to fully associate them, explore the interplay
between them, and offer a holistic conceptual solution. It is predominantly focused on the
factors that cause disputes, and not on explaining how or why disagreements occur over
delay and disruption assessments and escalate from claims into disputes. Consequently,
in instances where solutions were offered, such recommendations were partial as the in-
vestigations into construction delay and disruption disputes did not adopt an integrated
approach for resolving the problem. The three tenets of the proposed solution, illustrated
in Figure 1, are discussed next.
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Data Repository Evidential Materials
Independent, trusted, D&D analysis
transparent and instruments, data &
immutable for the documents showing
project — BIM, Digital the planned & actual
Twin, Blockchain & AL progress & resources.

Contractual Protocol

Agreed D&D assessment protocol.
Data responsibilities, requirements,
storage, security & ownership.

Lists offer examples BIM: building information modelling
and are not intended to AL artificial intelligence
be exhaustive. D&D: delay and disruption

Figure 1. The pilot conceptual solution (or Trilateral Model).

2.2.1. Evidential Materials

The identified literature suggests that inadequate source (or evidential) materials
are one of the key causes of the escalation of disagreements over delay and disruption
assessments from contract claims into disputes. Source materials can be defined as analyti-
cal tools, such as delay/disruption analysis instruments, which represent the evidential
materials required to substantiate delay and disruption claims in law courts. For example,
unavailable construction resource plans, flawed baseline and updated programmes (or
schedules), and progress records/data [22]. Moreover, baseline programmes should be
independently verified to ensure their reliability in construction disputes. Since the lack of
such requisite instruments/materials is unjustified and obtaining them is, at least in theory,
achievable, this is the first tenet of the solution.

2.2.2. Data Repository

Since the literature suggests that the unavailability of requisite evidential materials to
all parties involved in construction projects is at the core of the escalation of construction
(delay and disruption) claims into disputes, using independent, trusted, transparent, and
immutable technologies to (frequently and regularly) record the as-built status of the works
and distribute this data among all parties involved in construction projects, to eliminate
information asymmetry and facilitate the rationality of the parties when assessing their
contractual entitlements and liabilities under the law by offering the same requisite eviden-
tial materials to all parties involved, is the second tenet of the proposed Trilateral Model.
This can be achieved, at least in theory, by integrating existing and emerging technologies,
including scanners [25], blockchain [26], sensors [27], unmanned aerial vehicles [15], and
data management systems [14]. It is argued in this article that the integration of existing and
emerging technologies is likely to facilitate, at least in theory, accurate, reliable, transparent,
and contemporaneous collection, storage, and distribution of requisite evidential materials
(or delay and disruption analysis instruments) among all parties to construction agree-
ments, which in turn is likely to lead to early settlements of disputes over the fact-related
aspects of delay and disruption disagreements.
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2.2.3. Contractual Protocol

The appropriateness of using any method for the assessment of delay and disruption
entitlements, in the absence of any contractual requirements, remains at the discretion of
the delay/disruption experts [28]. Such discretion is often exploited by the parties/experts,
which results in the escalation of contract (delay and disruption) claims into disputes [5].
Furthermore, it is recommended that the parties to construction contracts accept the assess-
ment methods to avoid the escalation of disagreements [12,13]. Consequently, it is argued
in this article that neither the law nor technical aspects of delay and disruption claims
prevent the parties from accepting the methods for delay and disruption assessments on an
ex ante basis. Moreover, the third tenet of the proposed solution requires improving the
acceptability of delay and disruption analysis methods by the parties, the experts, and the
decision-makers. In summary, all three tenets are required to ensure early settlements of
delay and disruption disagreements in legal systems that rely on unequivocal substantia-
tion of claims. Such a system of work is likely to facilitate productivity and commercial
certainty via clear risk allocation that is legally enforceable.

2.3. Scenario Planning

The second research method used in this study was scenario planning, as it can
assist decision-makers in the construction, technology, and dispute resolution sectors with
understanding the challenges the construction sector is likely to experience in/after 2030,
and can test, refine, and improve the pilot conceptual solution. The empirical research
followed the scenario-planning method [29].

The target participants invited to join the scenario-planning workshop were highly
placed professionals and visionaries with construction law and management experience,
such as senior academics, construction lawyers, decision-makers, commercial managers,
delay analysts, and quantity surveyors with relevant experience. One hundred and ten
relevant professionals were invited to participate in the workshop. Thirty-three profes-
sionals expressed interest in attending the workshop. Nine professionals attended the
event. The literature indicates that between six and eight is a sufficient and manageable
number of participants for scenario-planning and analysis workshops. A group of more
than twelve participants may disintegrate into two or three small groups, each having its
own independent discussion [30]. Therefore, the group was not divided. Their experience
is described in Table 1.

Table 1. Description of participants in the scenario-planning workshop.

Description of Relevant Experience

had a total of forty years of relevant experience, including in construction law, quantity surveying, and
1 construction law-related academic experience in the UK. Also, decision-making experience involving multiple
construction projects as an arbitrator. Participant 1 was retired.

had a total of at least six years of relevant experience as a vice president of a large international construction

company based in Asia and the UK.

had a total of fifteen years of relevant experience as the owner of an international construction delay consultancy
3  based in North America. Also, he is a PhD holder and author of delay analysis literature with ten years of
academic experience and thirteen years of construction project management experience in Africa.

4 had a total of eleven years of construction project management experience in Africa.

had a total of thirty-eight years of relevant experience, including twenty-three years as an adjudicator and twelve
years as a construction lawyer in the UK.
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Table 1. Cont.

No. Description of Relevant Experience

6 had a total of thirty years of relevant experience, including twenty-two years of construction project
management/coordination and eight years as a construction lawyer in Asia and Oceania.
had a total of thirty years of relevant experience as an owner and a partner in an international law firm

7 specializing in construction law, in the US, the UK, Europe, Africa and Asia. Also, he is a PhD holder with
academic experience.

8  had a total of thirteen years of relevant experience, including construction engineering and management in Asia.
had a total of twenty-two years of relevant experience as a computer systems engineer, involving, among other

9  projects, the development of delay analysis software in South America and the UK. Also, he was a PhD

candidate and author of delay analysis literature with two years of academic experience in the UK.

Survey data were collected from the scenario-planning workshop participants. Table 2
illustrates the ten stages of the scenario-planning method conducted in this study.

Table 2. Scenario planning stages.

No. Stage
1 Identify the time, scope, and decision variables.
2 Identify the major actors—consultancies, IT and law firms, and visionaries.
3 Identify the PESTEL environment and the main forces that shape the future.
4 Identify the trends from the main forces.
5 Identify the main forces.
6 Identify the two most critical forces, outcomes, and trends in four scenarios.
7 Assess the internal consistency and plausibility of the scenarios and revise.
8 Assess how the key stakeholders might behave in the revised scenarios.
9 Identify the main challenges to the implementation of the offered solution.
10 Identify actions and innovations to reduce the impact of the challenges.

Stage 1 focused on defining the timeframe, scope, and decision variables. The time-
frame was from 2022 to 2030. It was designed to identify the political, economic, social,
technological, environmental, and legal (PESTEL) environment and facilitate medium-term
and long-term planning (i.e., over five years). The scope focused on international dis-
pute avoidance in the construction sector through the pilot solution offered in this article.
The topics covered were the use of contract solutions, evidential materials, and available
technologies in the context of risk allocation, dispute avoidance, and certainty of relevant
construction contract terms.

Stage 2 identified the major actors and visionaries in the relevant sectors who are
likely to be affected by changes in the PESTEL environment, namely specialists in dispute
resolution, construction management, and relevant technologies, such as decision-makers
(e.g., adjudicators and arbitrators), owners of law firms, construction dispute resolution
consultancies, construction and technology companies, and visionaries.

Stages 3 to 5 identified the main forces that are likely to shape the PESTEL environment.
Force is defined as ‘any trend, or any force that could affect whether the pilot solution is
successful in the future, or not, in any way and/or magnitude.” The PESTEL model was
used to divide the trends into six groups to facilitate the participants’ thinking and identify
as many factors as possible.

Stages 6 to 8 identified the two most important forces in 2022 and 2030 by plotting
the identified forces into the four categories of a Probability and Impact Matrix, namely
Category 1: low impact and low probability; Category 2: high impact and low probability;
Category 3: high impact and high probability; and Category 4: low impact and high
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probability. The Category 3 forces were prioritized over the other categories. The two
Category 3 forces with the highest impact and probability were used as the basis for
creating four scenarios for the future. All participants were instructed to complete these
tasks before the start of the focus group. Consequently, all participants were instructed
to identify all forces, evaluate them in terms of their likely impact and the probability of
their occurrence, and state the two most critical forces from their chosen factors. As per
the guidance provided in the scenario planning and analysis literature, the stakeholder
behaviour was evaluated, the four scenarios were validated, their consistency against key
trends was verified, and the current construction and dispute resolution activities were
connected with the likely future scenarios [29,31,32].

Stages 9 and 10 sought the validation, refinement, and improvement of the proposed
solution in the four identified scenarios. Since no challenges with the proposed conceptual
solution were established, no actions were required to reduce the impact of the challenges
on the solution. The recommended refinements and improvements are reported in the next
section of this article.

The next sections offer the identified PESTEL factors (or forces) and the four con-
structed scenarios.

2.4. Identified Critical PESTEL Factors

The main forces identified by the nine participants of the scenario-planning workshop
are summarized in Table 3.

Table 3. Identification of critical PESTEL factors.

No. Category Factors/Forces
1 Environment Effects of climate change
2 Environment/Social Catastrophic events such as COVID-19
3 Economics Currency/ price instability
4 Politics High-level radical government decisions
5 Politics Instability
6 Technology Misunderstanding of technology
7 Technology Digitalization of the built environment
8 Social/Economics Small profit margins (race to the bottom)
9 Social Structure of the industry (supply chain/globalization)

Eighteen factors were provided. However, the analysis of those eighteen factors
concluded that consolidation was required because some participants used different terms
to describe identical factors. The consolidation resulted in a reduction in the number of
critical factors from eighteen to nine. In terms of categories, Politics, Economics, Society,
Technology, and Environment were the five categories that the nine factors were associated
with. One of the key findings was that none of the participants considered legal factors
to be among the most critical. These factors were then plotted by each participant on a
Probability and Impact Matrix to identify the two most critical factors in 2030, namely
climate change and profit margins. Initially, the participants stated their most critical factors
by voting. Each one of the nine participants had two votes, or a total of eighteen votes.
Fourteen of the eighteen votes stated those two factors. Among the fourteen votes were the
votes of the participants with the longest and most relevant experience and qualifications,
including Participants 3, 7 and 9. After further discussion, a consensus was reached that
climate change and profit margins were the most critical factors.
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3. Results

The research results are divided into two key findings from the scenario-planning
workshop. Firstly, in Section 3.1, the empirical validation of the likely implementation
of the Trilateral Model is presented in the context of results from the scenario-planning
workshop; specifically, the four scenarios for the future. Secondly, the results from the
testing, refinement, and improvement of the pilot solution and the key recommendations
by the scenario-planning workshop participants in terms of tackling the identified likely
challenges, suggesting actions, and innovations of the offered solution are presented in
Section 3.2.

3.1. The Implementation of the Trilateral Model in the Identified Scenarios

Figure 2 illustrates the two most critical forces—climate change and profit margins
(PM)—the application of these two forces to an ‘Either. . .or” assumption model, the main
features of the four scenarios (or futures), and the likely implementation of the Trilateral
Model (TM) in the four scenarios for the future, which are discussed next.

eHighest risks
*Worst certainty
e owest collaboration

\-Highest insurance

(Scenario 1: Worst-case
*Most claims and disputes

*Redefining D&D events

Worse Climate

. . (Scenario 2: Smaller PM )
Smaller prOﬁt margms *More claims and disputes
sHigher risks
*More uncertainty
eWorse collaboration
Implement Implement e Higher insurance
the TM to the TM to
manage risk, manage risk, -/
increase increase
certainty & certainty &
collaboration ||| collaboration

Better Climate

*More claims and disp
*Higher risks

*More uncertainty
*Worse collaboration

*Higher insurance

(Scenario 4: Worse Climate

*Redefining D&D events

Implement Implement
the TM to the TM to
manage risk, ||l manage risk, - ~
increase increase Scenario 3: Best-case
utes certainty & certainty & ¢Less claims and disputes
collaboration ||| collaboration ¢Lower risks
*Uncertainty
e Limited collaboration
sHigh insurance
) Larger pI'Oflt margins \ J

TM: trilateral model
PM: profit margins
D&D: delay and disruption

Figure 2. The validation of the viability of the Trilateral Model (TM) in the identified scenarios.

3.1.1. Scenario 1: More Problematic Climate Change and Smaller Profit Margins

The main characteristics of this scenario are that climate change is a significantly
more serious issue, and profit margins decrease. This is the worst-case scenario in terms
of the impact of those factors on the construction sector. For example, in this scenario,
the claims culture that the sector is typically characterized by is likely to be negatively
influenced by both factors. Thus, the construction sector must find ways to cope with the
consequences of both forces, as this scenario is likely to result in significant increases in
disputes. For example, recent increases in the magnitude and frequency of floods and
storms can be used as an indicator of the potential negative impacts of climate change
globally. In other words, contract-related risks associated with the negative impacts of
climate change are likely to increase. This can lead to changes in the definition of contract
events, e.g., exceptionally adverse weather conditions, to mitigate the impact of climate
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change. Furthermore, insurance premiums are likely to increase. If the consequences of
climate change become very significant, insurance companies are liable to become unable
to cover such risks. Profit margins decreasing means that, inter alia, contractors have to find
ways to generate income. Thus, they are likely to employ tactics and strategies or exploit
opportunities (e.g., disputes) to generate income.

As discussed above, such opportunities currently exist in dispute resolution systems.
For example, deficiencies in contract provisions create uncertainties, including unavailable
evidential materials and disputed analysis methods, which are exploited to generate claims
and disputes. The implementation of the Trilateral Model in the construction sector is
likely in this scenario. This model of work is likely to lead to more effective identification,
management, and mitigation of the risks associated with the negative effects of climate
change and smaller profit margins. For example, the Trilateral Model is likely to act as a
deterrent to claims culture and increase contractual certainty by ensuring the availability
of requisite evidential materials and accepted (delay and disruption) analysis methods,
and build trust by providing a risk allocation system that relies on trusted, independent,
transparent, and immutable third-party technologies.

The opportunities for zero-sum games that are founded on data asymmetry, which
restricts the rationality of parties in negotiation tactics such as Hard Positional Bargaining,
will be limited and even eradicated through the availability of material facts and agreement
on the technical aspect of delay and disruption assessments that the Trilateral Model
guarantees. This is significant as opportunistic, tactical, and/or strategic behaviour is likely
in a scenario that not only provides such opportunities (e.g., climate change delays and/or
disruptions, and contractual uncertainty) but also incentivizes contractors to engage in
such behaviour due to reduced profit margins. Moreover, reduced profit margins mean
that the margin of error due to incorrect pricing of construction projects is also reduced.

3.1.2. Scenario 2: Less Problematic Climate Change and Smaller Profit Margins

The main features of this scenario are that climate change is less problematic, and
contractors have smaller profit margins. The consequences in terms of these two factors are
described in the relevant aspects of Scenarios 1 and 3. In sum, less risk is associated with
the anticipated climate changes, but the claims culture is likely to be negatively impacted
by the projected smaller profit margins. The construction sector is likely to implement the
Trilateral Model in this scenario for the reasons discussed above.

3.1.3. Scenario 3: Less Problematic Climate Change and Larger Profit Margins

The two main features of this scenario are that climate change is less problematic
and the projected profit margins are larger. This is the best-case scenario in terms of the
construction sector, which is likely to lead to a construction boom. The focus of industry
players in this context is on business development, concentrating on activities that create
productivity in the sector, as opposed to generating claims and disputes, particularly if
profit margins are significantly improved. Furthermore, the lack of climate-driven events
would reduce the risks associated with such events. These factors are significant incentives
that can lead to a reduction in relevant disputes. However, as noted above, the construction
sector is associated with a claims culture that does not effectively deter the escalation of
delay and disruption disagreements from contract claims into disputes, even when climate
change and profit margins are less problematic.

The participants of the scenario-planning workshop considered that the adoption of
the Trilateral Model in this scenario is also likely because its main feature is to provide
a clear, impartial, acceptable and effective allocation of the contractual risks associated
with construction delay and disruption disputes—in this instance, to combat claims cul-
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ture through creating an environment that reduces and even removes the prospects for
opportunistic/tactical/strategic construction (delay and disruption) claims and disputes.

3.1.4. Scenario 4: More Problematic Climate Change and Larger Profit Margins

The main characteristics of this scenario are that climate change will be a significantly
more serious issue in 2030, but profit margins will increase. In terms of the latter, as dis-
cussed in Scenario 3, parties to construction contracts are likely to focus on developing their
project portfolios because this change is likely to disincentivize claims culture. However,
the claims culture is likely to be negatively influenced by the magnitude and number of
climate change events (see Scenario 1).

As explained above, the implementation of the Trilateral Model in the construction
sector is likely in all scenarios, as it can be used as a mechanism to control such risks.
Furthermore, if profit margins improve, it may be in the parties” interests to reduce delay
and disruption claims and disputes by the increased contractual certainty and improved
risk allocation that the proposed solution offers.

3.2. Challenges, Actions and Innovations

As discussed in the section above, all participants considered the implementation of
the trilateral conceptual solution likely in the four scenarios. Consequently, no significant
challenges were identified with the proposed solution. In terms of actions and innovations,
a method of work that stipulates the data requirements, specifically, the data collection,
storage, security, and distribution requirements and responsibilities, and the legal status
of this method of work, was recommended. For instance, the ownership of intellectual
property rights should be clarified. The collection of multiple sets of data should be
discouraged to avoid the type of issues the analysis of the identified literature revealed.
These suggestions reinforce the findings from the literature review, specifically, that a
trilateral solution which specifies, inter alia, the data requirements, responsibilities of
storage, security, ownership, and intellectual property rights, can provide an effective
and efficient solution and thus lead to a reduction in escalation of delay and disruption
disagreements from claims into disputes. Therefore, it is argued in this article that the
model should be used as the basis for a new policy or industry-wide framework for the
management and measurement of construction delay and disruption claims and disputes.
The initial steps should include the implementation of the Trilateral Model into widely
used standard construction agreements by offering (i) model contract terms (or contractual
protocols) that govern the management and measurement of delay and disruption events
effectively, including the reliance on common source materials and existing and emerging
technologies to record and share such materials, and (ii) best practice guidance.

4. Discussion

Although studies concur with some individual aspects of the research results presented
in this article, including the results of the scenario-planning workshop and the proposed
Trilateral Model, the literature has not associated those issues and has not offered a holistic
solution to this problem, which was one of the main contributions of this article.

In terms of the research results from the scenario-planning workshop, the finding that
climate change is a very significant issue that is likely to impact the construction sector
between 2022 and 2050 is corroborated by the literature [9,10,33,34]. For example, scenario-
planning research indicates that climate change, inter alia, threatens future generations
and will require urgent global action and collaboration over the next three decades [10].
Moreover, research identifies climate change as one of the two most significant issues that
are likely to impact the built environment by 2040. Many countries are expected to be
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impacted by sea level rise, floods, drought, famine, and conflicts over resources, leading to
mass migrations of people. This is likely to result in a significant and rapid transformation
of the built-environment sector, where automation, data, digitalization, robotization, and
similar technological advancements are likely to be a part of this transformation [9]. In other
words, there are climate change-driven events that typically affect construction contracts
and result in disputes, e.g., floods and other extremely adverse weather conditions that are
likely to cause construction delays and disruptions.

The second most significant issue identified from the scenario-planning workshop
was the likely impact of inadequate profit margins (associated with numerous types of
construction projects and various sizes of construction firms) on the construction sector.
Although there is a lack of scenario-planning research to evidence the likelihood of profit
margins becoming a significant issue at the beginning of the next decade, many studies
comment on this matter and the relationship of small profit margins with the claims culture
that exists in many countries. For example, the lack of financial flexibility and space for
errors, combined with unforeseen project issues (e.g., the use of emerging technologies),
makes construction companies vulnerable. Such vulnerability is often addressed by ex-
ploiting ambiguous legal rules and/or creating contractual uncertainty, which ultimately
results in construction disputes aimed at generating additional revenues [35-42]. Con-
sequently, there is wide support for the proposition that inadequate profit margins are
a significant issue.

In terms of the key tenets of the proposed Trilateral Model, although such a solution
has not been offered to date, the literature offers support for the individual tenets of the
solution. This is discussed in Section 3, as the model was based on such ideas. For example,
the identified academic and grey literature suggests that inadequate evidential materials
are one of the key causes of the escalation of disagreements over delay and disruption
assessments into disputes. This could be remedied by the use of information repositories
that exploit existing and emerging technologies [14], and unmanned aerial vehicles [15].

Moreover, construction contracts rarely offer efficient and effective mechanisms for the
management and measurement of such delays and/or disruptions, and cause unnecessary
and often avoidable disputes over the extent of the liability of parties to construction
contracts for such events. It is therefore recommended that the parties to construction
contracts agree on the delay and disruption assessment methods to avoid the escalation of
disagreements over methodology [12,13].

This study reveals that, among other things, the number of climate change-driven
events and the number of disputes relating to the measurement of the impact of those
events are expected to increase. Consequently, the need for implementing the proposed
solution is even greater because it aims to reduce such disputes by offering an accurate and
acceptable risk allocation mechanism that is to be agreed upon on an ex ante basis. In other
words, the Trilateral Model is likely to facilitate contractual certainty. Also, the research
findings revealed that the model is likely to provide a viable solution to the negative
impact of climate change on the insurance market, as, inter alia, it is likely to tackle the
claims culture associated with some of the main sources of disputes in the construction
sector. The clear allocation of risk that the model offers is likely to lead to a reduction in
opportunistic/strategic/tactical claims and disputes. This is likely to have an impact on
tender practices where the parties reflect those changes in their tenders (or offers), which,
in turn, is likely to reduce the number of claims and disputes, which, in turn, can reduce
insurance premiums and lead to more sustainable insurance markets.
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5. Conclusions

Construction delay and disruption disputes involve disagreements over questions of
law, facts, and technical matters. Disputes over technical issues concern disagreements that
relate to specific fields outside the law, e.g., delay and disruption assessments, which are
referred to in this article as technical matters. In other words, issues that require the assis-
tance of specialists, namely, delay or disruption experts who assist decision-makers with
interpreting the relevant facts to establish project delays or disruptions. Such disagreements
often escalate from contract claims into disputes. The escalations are persistent, expensive,
time-consuming, negatively impact the productivity of the construction sector, and are
typically funded by third parties, namely the taxpayers. This is iniquitous not only because
the funders are third parties, but also because such disputes are avoidable through the use
of well-established legal principles and existing and emerging technologies. This article
offered a solution to the aforementioned problem based on the analysis, synthesis, and
evaluation of published literature, which was validated in a scenario-planning workshop.
The recommended solution is significant because, among other things, governments, in-
cluding the UK government, seek solutions that facilitate early settlements of construction
disputes, which is the verified purpose of the Trilateral Model.

The literature review revealed that some of the aspects of the problem have been
identified and explored, but the known aspects have not been fully associated, and as a
result, holistic solutions have not been offered. This negatively impacted the effectiveness
of the solutions that the published work tendered. The lack of integrated solutions is
predictable and attributable to (i) the fragmented nature of the construction sector, which
involves professional silos that also exist in the academic sector, and (ii) the slow uptake of
technologies that the construction sector is associated with, which are an essential aspect of
the holistic solution. The expertise required to offer such a solution includes knowledge
from project management, planning, construction engineering, quantity surveying, com-
mercial management, law, dispute resolution and technology. Moreover, the solution is
implementable in multiple legal jurisdictions, including the ones discussed in this article.
Consequently, this research is multinational, multidisciplinary, and interdisciplinary. The
study contributed to the fulfilment of the identified research gap by offering a commercially
and legally viable and verified conceptual solution, including the requisites for early settle-
ment of delay and disruption disagreements, namely (i) the use of well-established legal
instruments, specifically, contract terms, to improve the acceptability of delay and disrup-
tion assessments by the parties to construction contracts, experts and decision-makers, and
(ii) the creation of undisputable evidential materials which offer an accurate representation
of the facts that are distributed among all relevant parties. This would be facilitated by the
use of emerging and existing technologies.

The key research findings of the scenario-planning workshop were that (i) climate
change and small profit margins are likely to be the main issues in the construction sector
in the next decade; (ii) the number and cost of delay and disruption disputes are likely
to increase in the future, and (iii) the implementation of the Trilateral Model is likely
to offer an effective solution in the four scenarios. The former finding is supported in
principle by the academic literature; specifically, (i) many studies forecast that climate
change is one of the main issues or the main issue that the construction sector will have
to tackle over the next decades, and (ii) small profit margins have been a significant
matter in many countries, which has negatively impacted construction firms, for decades.
Currently, dispute resolution systems are associated with a claims culture that operates
in an environment characterized by, inter alia, deficient evidence and contract provisions,
and disputes over delay and disruption methods. The offered solution is likely to remedy
those deficiencies and, thus, is likely to act as a deterrent by creating contractual certainty
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and removing opportunities for disagreements that often escalate from contract claims
into disputes, which, in turn, is likely to lead to a reduction in such disputes through early
settlements of disagreements over delay and disruption assessments. The recommended
method of work should also facilitate productivity as the sector can focus its resources on
relevant activities whilst facing the challenges climate change is likely to present.

This article contributed to knowledge in two ways: (i) it offered academic knowledge,
including a conceptual solution and four likely scenarios based on the most critical forces
that are likely to impact the construction sector in the future, and (ii) it created and validated
a solution to a practical problem. The former enabled a comprehensive understanding of
the core contractual and legal issues that enable disagreements over disruption and delay
assessments, and the overarching reasons for their escalation from construction claims
into disputes. The latter involved the design and validation of a conceptual solution to
a practical issue, designed to achieve early settlement of disagreements over disruption
and delay assessments and the resolution of such disagreements through contract claims
procedures. Consequently, the Trilateral Model highlighted the key aspects of an integrated
solution for the early settlement of construction disputes of these types.

It is noted that the aspect of the proposed solution related to offering material evidence
using emerging and existing technologies is common across many legal jurisdictions. In
fact, this aspect of the conceptual solution is similar across all legal jurisdictions that
require substantiation by such evidence. However, the contractual aspect of the offered
solution is based on legal principles offered in the UK and Australia. Consequently, even
though this research submits a solid case that the applicability of the Trilateral Model is
multijurisdictional and international, as, among other things, (i) the model was verified in
a scenario-planning workshop attended by several highly qualified professionals, some of
whom practice law across multiple legal jurisdictions, and (ii) one of the key findings from
the scenario-planning workshop was that legal factors were not among the most critical
forces that were likely to affect the implementation of the model by the construction sector,
further research is recommended before the proposed model of work is implemented in
different construction agreements and legal jurisdictions.

Although the testing of the solution revealed that the Trilateral Model is likely to
be implemented in all four scenarios, further testing in real-life projects and disputes is
recommended. The conceptual solution can be applied to other types of construction and
commercial disputes, including technical disagreements based on methodology similar to
the one used for the assessments of construction delays and disruptions.

As has been mentioned, the offered model is conceptual. Therefore, identification
of the specific requirements relating to the three tenets of the Trilateral Model and their
empirical testing, before the model is tested in live construction projects, is recommended.

The operationalization of the proposed model could be facilitated by an integration of
machine learning-based text analytics, which is an avenue for further research. For example,
with graph neural network-driven text classification and transformer-based text analysis for
defect inspection and monitoring [43], relevant documents and records could be converted
into organized outputs such as dispute-risk indicators, evidence-comprehensiveness results,
and event narratives and chronologies [44].
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