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Abstract: In light of advancements in big data analysis and artificial intelligence (AI), there are
emerging opportunities to harness these technologies to address perceptive biases. This study
examines the potential perceptive biases that may arise when construction mediation is quasi-imposed
on the disputing parties. This can happen when mediation attempts are stipulated in the construction
contract or court-directed. It is argued that, under such circumstances, a negative perception might
arise over whether a bona fide mediation can be realised. Concerns include the fairness and timeliness
of the process, as well as the practice of opportunistic mediating behaviours. With data collected from
practising construction mediation practitioners in Hong Kong, the constructs of Perceptions of Bona
Fide Mediation, Quasi-Imposition, and Positive Mediation Outcomes were first developed. Applying
partial least square structural equation modelling to the relationship frameworks of the constructs,
it was found that quasi-imposition is not as damaging as envisaged as far as having a bona fide
mediation and attaining positive mediation outcomes are concerned. Moreover, a negative perception
of the fairness and timeliness of the quasi-imposed mediation would jeopardise the integrity of a bona
fide mediation. In this regard, utilizing NLP and machine learning algorithms offers a pioneering
AI-driven approach to informing mediating parties, as well as reminding mediators to uphold the
fairness and timeliness of the process for the purposes of reaching positive mediation outcomes.

Keywords: quasi-imposition; perceptions; bona fide mediation; perceptive bias; opportunism;
Construction Industry 4.0; artificial intelligence

1. Introduction

As the construction industry ventures into the era of 4.0, there will be a profound
paradigm shift steered by the integration of smart technology, automation, and data ana-
lytics [1–3]. This evolution necessitates a robust framework for real-time data collection
through IoT, advanced analytics via AI, and transparent, data-driven decision-making
mechanisms [4–8]. This integration trend has not only transformed how projects are exe-
cuted but also the way that disputes might arise and be resolved [9,10]. Novel challenges
emerge as technological complexities introduce new origins for disputes, such as disputes
around data breaches, technology malfunctions and model discrepancies. It is essential for
traditional dispute-resolution methods to adapt to the technological advancements and
evolving dynamics of the construction industry.

Mediation has been used as an alternative to arbitration and litigation as it is believed
that this private, speedy, and economical proceeding is attractive to disputing parties. The
spirit of mediation is to allow the disputing parties the widest flexibility and freedom to
negotiate a settlement with the facilitation of the mediators. Thus, bona fide mediation is
characterised by voluntary participation that embraces process autonomy and the parties’
commitment. In the last two decades, the use of mediation has been promoted through
contractual use or court-directed.

Buildings 2023, 13, 2460. https://doi.org/10.3390/buildings13102460 https://www.mdpi.com/journal/buildings

https://doi.org/10.3390/buildings13102460
https://doi.org/10.3390/buildings13102460
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/buildings
https://www.mdpi.com
https://orcid.org/0000-0002-8470-5192
https://doi.org/10.3390/buildings13102460
https://www.mdpi.com/journal/buildings
https://www.mdpi.com/article/10.3390/buildings13102460?type=check_update&version=2


Buildings 2023, 13, 2460 2 of 24

In fact, it is now a more or less standard practice to contractually require participation
in mediation before a construction dispute can be referred to arbitration [11,12]. In Hong
Kong, for cases reaching the Hong Kong High Court Construction and Arbitration list,
parties can refer the dispute to mediation [13]. A party unreasonably refusing to mediate
may face an adverse costs order. These practices are described as quasi-imposition. While
quasi-imposition can facilitate the use of mediation, the disputing parties may not feel
that the mediation is bona fide. This concern can just be a matter of perception. In this
study, this form of concern is identified as a perceptive bias in a bona fide mediation.
Specifically, the concerns include fairness, opportunism, and timeliness. As such, the
practice of construction mediation is not so voluntary as it is supposed to be. It is further
acknowledged that humans are rationally bounded and psychological biases can happen
unknowingly [14,15]. With the quasi-imposition approach, would disputing parties’ per-
ceptive biases compromise the intended benefits of bona fide mediation? This study posits
to examine this proposition.

The digital era emphasizes the effective use of data. More specifically, the surging use
of big data and artificial intelligence (AI hereafter) in recent years have offered a window
opportunity to reshape how disputes are resolved [10]. This study has two main research
objectives: (1) To investigate the often-neglected aspect of quasi-imposition and its impact
on mediation. By exploring perceptive biases in a bona fide mediation, this study offers
insights into the ways in which quasi-imposition shapes the final mediation outcome. (2) To
explore the possibility of using AI to reduce perceptive biases in the mediation process.

Industry 4.0 envisions the use of AI and information technologies to transform con-
struction processes, including mediation. These tools can enhance objectivity, improve
time-efficiency, and minimise decision-making biases [16–18]. Our exploration into the
potential of AI in reducing perceptive biases in mediation can contribute to more amicable
mediation outcomes, fostering a harmonious and sustainable work environment for the
construction industry. This also provides insights into the development of a healthy work
environment where humans and technology work more closely to achieve optimised goals
in construction projects. This study paves the groundwork for future research into the
integration of new technologies within the realm of construction mediation research.

This identified research gap is twofold:

• Understanding the impact of quasi-imposition on the practice of mediation: The evo-
lution of the construction industry has led to a shift from purely voluntary mediation
processes to quasi-imposed ones. Yet, there is limited knowledge as to how these
evolving dynamics, particularly in an industry that has been laden with disputes,
handle parties’ perceptions of the mediation’s genuineness and fairness.

• Exploring AI’s Role in Mediation: As AI and big data increasingly permeate every
sector, their potential role in reshaping how disputes are resolved in the construction
industry remains largely unexplored. There is a pressing need to understand how AI
can be harnessed to address the challenges arising from the aforementioned shift in
mediation processes.

• Given the identified research gap, our study aims to:
• Investigate the often-neglected aspect of quasi-imposition and its impact on mediation

in the context of Construction Industry 4.0.
• Identify Perceptive Biases: To unveil the potential perceptive biases arising during

quasi-imposed mediation processes. Specifically, biases related to fairness, oppor-
tunism, and timeliness are examined.

• Examine the potential of AI in reducing the perceptive biases that might arise during
these mediation processes. This exploration seeks to offer a forward-looking agenda
of how technology can be used to enhance the effectiveness and fairness of dispute
mediation in the construction sector.

By addressing these issues, our study contributes to a deeper understanding of the
challenges and opportunities presented by Construction 4.0 in the realm of construction
dispute mediation.
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2. The Conceptual Bases of the Study

Figure 1 presents the propositions of the study. The conceptual bases are discussed
seriatim.
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Figure 1. Propositions of the Study.

2.1. Quasi-Imposition

Quasi-imposition (QI hereafter) happens when a disputing party is obligated to medi-
ate. Advocates of quasi-imposition [19–21] contend that it facilitates a more time-efficient
and economical dispute resolution. For some disputing parties, hesitation may hinder
voluntary engagement, and quasi-imposition could overcome this inertia. From a broader
perspective, QI might alleviate court congestion and lighten the workload of the judiciary.
Conversely, critics argue that quasi-imposition risks undermining the voluntariness of
mediation. Studies by Boettger, Ross and Conlon [21,22] have explored quasi-imposition’s
effect on voluntary mediation participation and revealed the potential of subduing motiva-
tion and commitment to the mediation. Quasi-imposition in mediation can be a contentious
issue, although it has been used extensively for construction disputes. As its prevalence
may expand, comprehending its impact on bona fide mediation has both theoretical and
practical significance. Should parties perceive coercion into mediation, their genuine en-
gagement or good-faith negotiations may wane, resulting in suboptimal outcomes and
potential mediation breakdown. This argument suggests that quasi-imposition could
undermine the voluntary nature of mediation.

Hypothesis 1 (H1). Quasi-Imposition has negative impacts on the perception of Bona Fide
Mediation

2.2. Bona Fide Mediation

It is posited that mediation can be portrayed as a bona fide negotiation that is idiosyn-
cratic to the parties involved. Thus, bona fide mediation encompasses the exchange of
proposals prepared by collaborating disputing parties. Putnam et al. and Liao et al. [23,24]
demonstrated that bona fide mediation is perceived by the parties as fair, timely and free of
tactics. The expectation of having a bona fide mediation should foster a collaborative type
of negotiation. Conversely, perceptions of inequity may hamper chances of having a bona
fide mediation. Three dimensions are associated with a bona fide mediation: fair process,
absence of opportunism and timely execution.
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2.3. Fairness

Fairness Heuristics Theory [25] offers a theoretical explanation for how perceived
fairness might influence the voluntariness to mediate. This theory posits that social interac-
tion inherently creates a “fundamental social dilemma,” stemming from the uncertainty
involved in dealing with an entity, such as an individual, group, or organisation. While
mediation may help in achieving the desired outcomes (e.g., financial rewards, enhanced
identity), it also carries the risk of rejection or exploitation. Fairness Heuristics Theory
emphasises the human need to alleviate this uncertainty, using fairness as an heuristic to
build confidence in the decision to engage with a group or organization [26]. This principle
applies to the trust in the mediation process. In this connection, Gilliland’s framework of
fairness in selection has become one of the most influential models in explaining the indi-
vidual’s perceptions of selection [27]. The expectation of fairness has received substantial
backing in job acceptance and organisational attractiveness [17,26,28,29].

Perceived fairness refers to an individual’s subjective assessment of a situation or
outcome’s fairness. In construction dispute resolution, fairness can be perceived when
disputants feel their interests have been acknowledged, and the outcome is reasonable and
equitable. Conversely, the process may be seen as unfair if one’s interests are ignored or
outcomes are biased.

The perception of fairness greatly influences mediation outcomes. If perceived as fair,
disputants are more willing to engage in mediation, believing in an equitable consideration
of their interests and a fair outcome [29,30]. This enhances positive perception and collabo-
ration, fostering successful dispute resolution. Conversely, greater willingness to engage
likely reflects a perception of fairness, as disputants feel their interests are prioritised, thus
promoting successful dispute resolution through heightened levels of perceived fairness.

Hypothesis 2 (H2). Disputants’ perception of fairness has positive impacts on achieving a positive
mediation outcome.

2.4. Opportunism

Opportunism is characterised by manipulative behaviours. Opportunism leverages
tactics for personal gain, necessitating organisational vigilance to counteract their influ-
ence. In construction dispute mediation, opportunistic attempts to induce unwarranted
information disclosure can destabilise the power balance, triggering retaliation responses.
For instance, revealing sensitive negotiation details can allow an opponent to gain an
advantage, impeding the possibility of a mediated settlement.

The practice of opportunism, therefore, may lower an individual’s enthusiasm to
partake in the mediation processes. Opportunism involves manipulating others for personal
gain, often against others’ self-interest [31]. Fulmer et al. discovered that opportunists are
less cooperative, more competitive, and frequently employ deceptive tactics to achieve
objectives [32]. Several scholars emphasised that opportunists are highly adaptable, and
can forge alliances [33,34], and lack ethics [35]. Within dispute resolution, individuals
displaying high opportunistic levels may shy away from bona fide mediation, opting to
wield their power and influence for their own advantage.

Hypothesis 3 (H3). Disputants’ perception of opportunism has negative impacts on achieving
positive mediation outcomes.

2.5. Timeliness

Timeliness is defined as the extent to which procedures are triggered at the appropri-
ate time. Along with fairness, expediency constitutes a vital aspect of effective mediation.
Timeliness may resonate with disputants as it often reflects process transparency and
respect for fairness. It is advocated that timeliness is likely to influence disputants’ at-
titudes and behaviours. Ge et al. found that timeliness often works hand in hand with
fairness [36]. According to equity theory, fairness in outcomes is evaluated in the light of
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the timing in achieving that outcome [37]. Studies on timeliness [27,38] also claimed that
those who voluntarily partook in mediation perceived the process as more timely than
the mandated procedure. This perception might be reinforced by the enhanced control
and lowering of flexibility associated with quasi-imposition. Collectively, the existing
literature implies that quasi-imposition can negatively affect the perceived timeliness of
the mediation. Those voluntarily involved may view the procedure as more timely than
quasi-imposed participants.

The efficacy of construction dispute mediation hinges on timely intervention. Prompt
resolution positively correlates with settlement, while delays risk eroding relationships and
trust. Adversarial tactics may prevail in the absence of bona fide mediation. Conversely,
timely mediation can forestall dispute escalation, cultivating a collaborative environment
and enhancing the likelihood of success. It also minimises adverse effects on the project,
such as unnecessary delays.

Hypothesis 4 (H4). Disputants’ perception of timeliness has positive impacts on achieving positive
mediation outcomes.

2.6. Positive Mediation Outcomes

Positive Mediation Outcomes (PMO hereafter) can be identified as “voluntary, person-
alised agreements negotiated between disputing parties with due regard to the benefits of
each party” [39]. In fact, Liao et al. stated that bona fide mediation encourages idiosyncratic
negotiation that aims for mutual benefit [24].

Nevertheless, PMO can have various forms [24] and embrace flexibility, develop-
ment, workload reduction, task adjustment, and financial aspects [24,40]. In construction
mediation, four forms are prevalent: Flexible, Developmental, Task, and Financial Pos-
itive Mediation Outcomes. Flexible Positive Mediation Outcomes enable scheduling to
accommodate needs, Developmental Positive Mediation Outcomes foster cooperative rela-
tionships, Task Positive Mediation Outcomes allow work content adjustment, and Financial
Positive Mediation Outcomes offer customised compensation. While these can be examined
separately, they collectively capture the extent to which disputants have negotiated special
arrangements.

Reported studies reveal that various work-related perceptions, attitudes, and be-
haviours influence Positive Mediation Outcomes. They are found to correlate positively
with organisational commitment [40] and work engagement [39], and negatively with the
inclination to quit [41]. This study explores the impact of disputants’ perceptions and
behaviours when pursuing Positive Mediation Outcomes.

Hypothesis 5 (H5). Quasi-Imposition has negative impacts on achieving positive mediation outcomes.

Figure 2 presents the relationship framework, depicting the hypotheses developed
from the aforementioned conceptual bases. Specifically, we aim to delineate the complexi-
ties and challenges emanating from the perception of quasi-imposed mediation (whether
this will be bona fide?), understanding how these dynamics can be strategically man-
aged to augment the mediation’s effectiveness. Our framework incorporates the interplay
between opportunism, timeliness, and fairness arising from quasi-imposition and eluci-
dates the impacts of negative perceptions of having a bona fide mediation on positive
mediation outcomes.
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3. The Study

Before finalising the questionnaire, we consulted with a panel of experts in the field
of construction mediation, to ensure the content and face validity. This panel comprised
experienced professionals and academic researchers. The panellists were asked to review
the questionnaire items to ensure they were comprehensive, relevant, and appropriate to
the study’s objectives. Based on their feedback, some items were revised, while others were
either added or removed to ensure the questionnaire accurately captured the constructs
of interest. Beyond the content, it was crucial to ensure that the questionnaire was clear
and easily understood by the respondents. For this, we conducted a pilot study with a
smaller group of participants from our target audience. After completing the questionnaire,
participants were interviewed about their experience, including whether they found any
questions confusing, ambiguous, or difficult to answer. Their feedback provided valuable
insights, leading to further refinements in the questionnaire’s phrasing and structure.

Our study specifically targets professionals with experience in dispute mediation
within the construction industry for the questionnaire sample. This ensured the relevance
of our sample to the research objectives. Therefore, this study adopted the nonprobability
sampling approach, which has been often recommended by the construction management
literature [42,43], especially in cases where the population of the subject group is not
available. In line with this approach, we selected professionals primarily from consultants,
contractors, employers, and mediators.

After that, two stages of work were conducted. First, the constructs for the study were
developed. Second, the relationship framework was tested by partial least square structural
equation modelling. Data were collected for the implementation of two stages of work.

3.1. Data Collection

To validate the proposed constructs and their identifications, a data collection ques-
tionnaire was developed. This questionnaire has six sections. Section A inquires about
personal particulars; Section B requests information on a single completed construction
dispute mediation in which respondents have been involved, along with some organi-
sational particulars; Sections D through F contain questions about Perception of Bona
Fide Mediation (Fairness, Opportunism, Timeliness), Positive Mediation Outcome and
Quasi-Imposition, respectively. All identifications were contextualized for construction
dispute mediation. Respondents were asked to indicate their agreement on a Likert Scale
(1–7) for each description of the identifications. For Section F, respondents were asked
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to indicate the extent to which the statements represented the party’s participation in
mediation. Data were collected from experienced construction project management profes-
sionals and construction dispute mediators, primarily from the following associations and
government departments:

• Government staff involved in construction projects from works departments;
• The Hong Kong Institute of Engineers (HKIE);
• The Hong Kong Institute of Surveyors (HKIS);
• The Hong Kong Institute of Architects (HKIA);
• The Hong Kong International Arbitration Centre (HKIAC);
• The Hong Kong Mediation Accreditation Association Limited (HKMAAL);
• The Chartered Institute of Arbitrators (CIArb).

3.1.1. Personal Particulars

Response rates can vary significantly among different research methods. Unlike experi-
ments or in-person, face-to-face interviews, mail-out/mail-back surveys in the construction
industry often have very low response rates [44]. This study solely utilised email to solicit
responses during the COVID-19 pandemic, and the response rate was represented by the
percentage of valid responses to emails that were opened. We have double-checked our
dataset, avoiding response bias, missing values, etc, and deleted related responses. Of the
248 questionnaires that were opened, as shown in the collector, 133 were valid responses,
resulting in a response rate of 53.63%. This rate is considered acceptable, especially given
that the average response rate for data collected from organisations in 1607 academic
studies was 35.7% [45]. Table 1 provides details about the respondents.

Table 1. Particulars of the Respondents.

No. Description (Number, %) (Sum = 133, 100%)

A1 Professional background/practice (the most relevant to this study)

Architect (5, 4%) Arbitrator (11, 8%) Building surveyor (7, 5%)

Barrister (12, 9%) Builder (11, 8%) Building services engineer (9, 7%)

Mediator (15, 11%) Claim consultant (6, 5%) Civil engineer (23, 17%)

Solicitor (3, 2%) Quantity surveyor (17, 13%) Project manager (3, 2%)

Others (8, 6%) Structural engineer (3, 2%)

A2 Years of experience in the construction industry

Below 5 years (4, 3%) 5–10 years (12, 9%) 11–15 years (16, 12%)

16–20 years (15, 11%) Above 20 years (98, 74%)

A.3 Years of experience in construction dispute resolution

Below 3 years (29, 22%) 3–6 years (12, 9%) 7–10 years (16, 12%)

11–15 years (16, 12%) 16–20 years (15, 11%) Above 20 years (45, 34%)

Table 1 reveals that the respondents include key stakeholders in construction projects
at either a managerial or professional level. Regarding their professional background, 23%
of respondents are civil engineers, and many have both legal and construction expertise. In
terms of industry working experience, 74% of the respondents have more than 20 years of
working experience in construction. Moreover, 45% have more than 20 years of experience
in construction dispute resolution.

3.1.2. Particulars of the Mediation Cases

Table 2 illustrates the distribution of various organisations among different disputing
parties in the construction industry. The respondents encompass a broad spectrum of
stakeholder groups, thereby ensuring a fair representation. Specifically, the organisational
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distribution for claimants includes 44% main contractors, 12% subcontractors, and 11%
private developers. Conversely, among respondents, the distribution comprises 50% main
contractors, 18% subcontractors, and 14% private developers. Notably, the percentages
differ between the organisations representing the respondent and claimant sides.

Table 2. Particulars of the Mediation Cases.

No. Description (Number, %) (Sum = 133, 100%)

B1 The role of survey respondent in the Mediation:

Claim Consultant (9, 7%) Claimant (24, 18%) Respondent (24, 18%) Mediator
(49, 37%)

Legal representative of one of the disputing parties (12, 9%) Expert Witness (15, 11%)

B2 The organisation of the claimant

Domestic subcontractor (16, 12%) Engineering consultant (5, 4%)

Government department (14, 11%) Incorporated owners (5, 4%) Main contractor (44, 33%)

Nominated subcontractor (9, 6%) Private developer (11, 8%)

Professional consultant (9, 6%) Quantity surveying consultant (4, 3%)

Specialist contractor (6, 5%) Others (10, 8%)

B3 The organisation of the respondent

Domestic subcontractor (10, 8%) Engineering consultant (6, 5%)

Government department (16, 12%) Incorporated owners (4, 3%) Main contractor (50, 37%)

Nominated subcontractor (5, 4%) Private developer (19, 14%)

Professional consultant (5, 4%) Quasi government organisation (6, 4%)

Specialist contractor (3, 2%) Others (9, 7%)

3.1.3. Particulars of the Mediated Disputes

Table 3 summarises the contract and dispute values of the mediations involved in
the study. Specifically, 40% of the projects have a contract value below 50 million, while
26% have a contract value exceeding 500 million. Similarly, 62% of the disputes fall below
50 million, and 15% are valued above 500 million.

Table 3. Particulars of the Mediated Disputes.

No. Description (Number, %) (Sum = 133, 100%)

B.3 The contract value (HKD) of the concerned project

Below 50 million (53, 40%) 50–200 million (27, 20%)

200–500 million (15, 11%) Above 500 million (34, 26%) N/A (4, 3%)

B.4 The quantum of dispute(s) that was subject to the Mediation

Below 50 million (82, 62%) 50–200 million (24, 18%)

200–500 million (9, 7%) Above 500 million (15, 11%) N/A (3, 2%)

3.2. Stage I: Development of Constructs for the Study

All the identifications for Quasi-Imposition (QI), perception of a bona fide mediation
(Fairness, Opportunism, Timeliness), and positive mediation outcomes (PMO) were op-
erationalised into measurement statements. Tables 4–6 list these statements along with
their descriptive statistics. To determine if the indicators meet the required normality,
measures of kurtosis and skewness are utilised [46]. Kurtosis measures help in identifying
the shape of a curve. If a curve is leptokurtic, it is highly arched at the mean with short
tails, whereas platykurtic curves are flatter with a lower peak and longer tails. A positively
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skewed curve means most scores fall below the mean, while a negatively skewed curve
means most scores are above it. Both skewness and kurtosis create asymmetrical normal
curves and can be analysed through descriptive statistics. Acceptable values for skewness
range between −3 and +3, and for kurtosis between −10 and +10 when utilising Structural
Equation Modelling (SEM) [47].

Table 4. Data Description of Perception of Bona Fide Mediation (Fairness, Opportunism, Timeliness).

Forms Items Mean Std. Skew Kurt
Fa

ir
ne

ss

D1 The Party had been able to express their
views and feelings. 4.73 1.69 0.46 0.59

D2 The Party considered the outcome to
reflect the effort. 4.35 1.59 0.37 0.54

D3 The Party considered the counterpart had
refrained from improper
remarks/comments.

4.21 1.45 0.06 0.53

D4 The Party considered the counterpart had
been candid in communicating with them. 4.00 1.55 0.06 0.65

O
pp

or
tu

ni
sm

D5 The Party only talked to the counterpart
to get information for their benefit. 3.53 1.61 0.25 0.72

D6 The Party enjoyed being able to exercise
control over the proceeding. 3.71 1.61 0.33 0.46

D7 The Party was more concerned about
winning than achieving a win-win outcome. 4.01 1.61 0.25 0.76

D8 The Party dislikes committing to the
counterpart because they didn’t trust them. 3.52 1.47 0.20 0.57

Ti
m

el
in

es
s

D9 The Party considered the Mediation had
been initiated at an appropriate time. 4.55 1.57 0.18 0.48

D10 The Party considered the Mediation
caucuses had been organized in a
timely manner.

4.76 1.55 0.34 0.17

D11 The Party considered the overall
Mediation had been carried out within an
acceptable time frame.

4.64 1.66 0.33 0.43

D12 The Party considered they had timely
feedback from me. 4.89 1.55 0.38 0.43

3.2.1. Perception of Bona Fide Mediation

Part D explores the disputants’ perceptions regarding fairness, opportunism, and
timeliness. The scores for all items relating to fairness and timeliness range between
4 (Neutral) and 5 (Slightly Agree), whereas the scores for items under opportunism fluctuate
between 3.5 and 4.0. This pattern essentially suggests that the disputing parties perceive the
mediation process as fair and timely, but opportunistic behaviour may be either insignificant
or mitigated during the mediation process. The three highest scores among these sections
are D1 (4.73), “The Party had been able to express their views and feelings”; D7 (4.01), “The
Party was more concerned about winning than achieving a win-win outcome”; and D12
(4.89), “The Party considered they had timely feedback from me.” These scores reflect that
respondents tend to place a higher value on perceived fairness and timeliness from their
counterparts. The absolute values of the coefficients of skewness fall below 0.5, indicative
of a symmetrical distribution to the responses [48].
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Table 5. Data Description of Positive Mediation Outcomes.

Forms Items Mean Std. Skew Kurt

Positive
Mediation
Outcomes

E1 The work arrangement of the agreed
outcome met their needs. 4.37 1.59 0.21 0.50

E2 The schedule arrangement of the
agreed outcome met their needs. 4.45 1.58 0.18 0.51

E3 The compensation arrangement of the
agreed outcome met their needs. 4.11 1.54 0.04 0.39

E4 Issues in dispute were
narrowed down. 4.80 1.65 0.34 0.63

E5 Full settlement was achieved. 4.33 1.84 0.25 0.75

E6 No change to our positions. 4.27 1.56 0.05 0.48

Table 6. Data Description of Quasi-Imposition.

Forms Items Mean Std. Skew Kurt

Quasi-
Imposition

F1 Participation because of
contractual requirement. 4.49 1.95 0.47 0.88

F2 Participation because of
court directive. 2.89 1.78 0.65 0.35

F3 Participation because of
incentive provided by the
Mediation initiator.

3.04 1.68 0.36 0.70

F4 Participation to avoid
adverse publicity. 3.74 1.84 0.13 0.98

F5 Participation irrespective of
all the above. 3.87 1.64 0.19 0.38

3.2.2. Positive Mediation Outcomes

Part E focuses on the distribution of positive mediation outcomes. The mean scores
for all the questions are above 4 (Neutral), indicating that all disputes utilising mediation
have achieved positive mediation outcomes. The highest mean score is attributed to E.4
(4.80), which corresponds to the statement “Issues in dispute were narrowed down.” This
suggests that respondents commonly recognise that narrowing down specific issues during
the negotiation process is a likely achievement in a bona fide mediation. The absolute value
of the coefficient of skewness falls below 0.5, signifying a symmetrical distribution to the
responses [48].

3.2.3. Quasi-Imposition

Part F concerns the quasi-imposition of the mediation. The findings indicate that
most mean scores fall below 4 (Neutral), apart from F1 (4.49), “Participation because of
contractual requirement,” which stands above 4. The lowest mean score is F2 (2.89), “Par-
ticipation because of court directive.” Consequently, it appears that most disputing parties
engaged in mediation due to contractual obligations rather than court encouragement or
other incentives. The absolute value of the coefficient of skewness is below 1, reflecting a
moderately skewed distribution of responses [48].

3.2.4. Reliability Analysis

Table 7 displays the Cronbach’s Alpha values for various variables, including auton-
omy (0.704), commitment (0.875), perception of fairness (0.89), perception of opportunism
(0.74), perception of timeliness (0.897), Bona Fide Mediation (0.848), and Quasi-Imposition
(0.63). Since all these values are greater than the threshold of 0.6, it suggests that the
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variables exhibit good internal consistency reliability. As for the Corrected Item-Total Corre-
lation (CITC), values between 0.00 and 0.19 may imply that a question is not discriminating
well; values between 0.20 and 0.39 indicate good discrimination, while values of 0.4 and
above are indicative of very good discrimination [49,50].

Table 7. Reliability Analysis of the Scales.

Corrected Item-Total
Correlation (CITC)

Cronbach’s Alpha
if Item Deleted Cronbach’s Alpha

Perception of
Bona Fide
Mediation

Fairness

D1 0.613 0.859

0.890
D2 0.688 0.854

D3 0.624 0.859

D4 0.694 0.854

Opportunism

D5 0.443 0.870

0.740
D6 0.550 0.863

D7 0.254 0.881

D8 0.338 0.875

Timeliness

D9 0.628 0.858

0.897
D10 0.626 0.858

D11 0.658 0.856

D12 0.628 0.858

Positive Mediation
Outcome

E1 0.812 0.787

0.848

E2 0.809 0.788

E3 0.761 0.798

E4 0.672 0.814

E5 0.627 0.824

E6 0.171 0.899

Quasi-Imposition

F1 0.149 0.697

0.630

F2 0.431 0.552

F3 0.541 0.500

F4 0.580 0.468

F5 0.277 0.624

3.2.5. Validity Analysis

When the Kaiser–Meyer–Olkin (KMO) measure is greater than 0.7, and Bartlett’s Test
of Sphericity is significant (p < 0.05), the data satisfy the prerequisite requirements for
factor analysis [51]. In this study, Principal Component Factor Analysis is employed for
factor extraction, with common factors extracted having an eigenvalue greater than 1. The
varimax method is utilised for rotation [52]. Both Kaiser’s criterion and the Scree test guide
the determination of the number of initial unrotated factors to be extracted. The eigenvalue
linked with each factor signifies the variance explained by those linear components. With
primary factor loadings of each measurement item greater than 0.6, and cross loadings
less than 0.45, the measurement demonstrates good structural validity [53]. In addition,
all the items displayed communality values above 0.5, indicating that over half of their
variance is explained by the extracted factors. The results of the rotated component matrix
are presented in Table 8 below.
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Table 8. Rotated Component Matrix of Perception of Bona Fide Mediation.

Manifestation of Perception of Bona Fide Mediation
Component

1 2 3

Fairness

D1 The Party had been able to express their
views and feelings. 0.804 0.235 0.082

D2 The Party considered the outcome to
reflect the effort. 0.77 0.309 0.172

D3 The Party considered the counterpart had
refrained from improper
remarks/comments.

0.818 0.239 0.073

D4 The Party considered the counterpart had
been candid in communicating with them. 0.871 0.232 0.155

Opportunism

D5 The Party only talked to the counterpart
to get information for their benefit. 0.264 0.015 0.776

D6 The Party enjoyed being able to control
over the proceeding. 0.334 0.209 0.647

D7 The Party was more concerned about
winning than achieving a win-win outcome. −0.079 0.083 0.727

D8 The Party dislikes committing to the
counterpart because they didn’t trust them. 0.05 0.06 0.769

Timeliness

D9 The Party considered the Mediation had
been initiated at an appropriate time. 0.25 0.825 0.094

D10 The Party considered the Mediation
caucuses had been organised in a
timely manner.

0.198 0.899 0.056

D11 The Party considered the overall
Mediation had been carried out within an
acceptable time frame.

0.228 0.88 0.106

D12 The Party considered they had timely
feedback from me. 0.327 0.717 0.133

3.3. Stage II: Testing of the Hypothesised Relationships between the Constructs

For the measurement of the structural model, the assessment procedure, as suggested
by Hair et al. [54], includes two main steps:

1. Assessing the structural model for potential collinearity issues;
2. Evaluating the significance and relevance of the relationships within the structural model.

The four hypotheses of the study are developed from theories and can neatly be pre-
sented as structural frameworks [54,55]. For this study, partial least squares structural equa-
tion modelling (PLS-SEM hereafter) is used to analyse these relationship frameworks [56].
This method has been widely used in marketing [54], business [57], construction [58] and
psychology [59] due to its versatility in handling complex model structures and its ability
to work with relatively smaller samples (less than 300). Smart PLS 3 [60] is used to analyse
the relationship frameworks developed from the four hypotheses. The PLS-SEM results are
used to support or contradict the hypotheses.

3.3.1. Assess the Structural Model for Collinearity Issues

A related measure of collinearity is the Variance Inflation Factor (VIF). A VIF value of
five or higher typically indicates a potential collinearity problem [54]. Table 9 displays the
VIF index for all the indicators. Notably, the VIF of E1, “The work arrangement of the agreed
outcome met their needs,” and E2, “The schedule arrangement of the agreed outcome
met their needs,” exceed the threshold of five. Since the term ‘work’ in the description
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could encompass both time and workload, an outer VIF of less than 10 is considered
acceptable [61]. Thus, no collinearity issues were detected for the entire structure.

Table 9. The Variance Inflation Factor (VIF) of All the Indicators.

Indicator VIF Indicator VIF

D1 2.496 E1 5.914
D2 2.458 E2 5.965
D3 2.979 E3 2.456
D4 3.634 E4 2.04
D5 2.04 E5 1.748
D6 2.192 E6 1.051
D7 1.391 F1 1.063
D8 1.508 F2 1.352
D9 2.806 F3 1.524
D10 4.095 F4 1.689
D11 3.86 F5 1.143
D12 2.202

3.3.2. Assess the Significance and Relevance of the Relationships Framework

The figures below illustrate the path coefficients and significances of the models after
applying the PLS algorithm. Figure 3 shows the measurement model of the perception of
bona fide mediation. The path coefficients (t-values for direct effects) of the overall frame-
work, with bootstrapping applied to 5000 subsamples, are summarised in Tables 10–13.
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Figure 3. The Measures of Perception of Bona Fide Mediation.

An Hierarchical Component Model (HCM) was used to validate the structure of the
key construct: Perception of Bona Fide Mediation. The Lower Order Components (LOCs)
are selectively measured constructs that do not share a common cause, but rather form a
general concept that fully mediates the impact on subsequent endogenous variables [62].
The findings are summarised as follows: The three LOCs exhibit notable differentiation.
The path coefficients of Fairness (0.868) and Timeliness (0.841) are quite similar and both
are essential contributors to perception. In contrast, Opportunism (0.609) is found to be the
least contributing among the three dimensions of perception.
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Table 10. Path Coefficients of H1 and Significance of the Key Constructs.

Original
Sample (O)

Sample Mean
(M)

Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|)

p
Values

Perception of Bona Fide
Mediation→ Fairness 0.865 0.866 0.029 29.835 0

Perception of Bona Fide
Mediation→ Opportunism 0.622 0.621 0.084 7.381 0

Perception of Bona Fide
Mediation→ Timeliness 0.836 0.837 0.033 25.563 0

Quasi-Imposition→ Perception
of Bona Fide Mediation 0.341 0.365 0.077 4.453 0

Table 11. Path Coefficients of H2–H4 and Significance of the Key Constructs.

Original
Sample (O)

Sample Mean
(M)

Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|)

p
Values

Fairness_→ Positive Mediation
Outcomes 0.349 0.353 0.107 3.274 0.001

Opportunism→ Positive
Mediation Outcomes 0.224 0.227 0.089 2.521 0.012

Timeliness→ Positive Mediation
Outcomes 0.348 0.349 0.094 3.7 0

Table 12. Path Coefficients and Significance of Overall Framework.

Original
Sample (O)

Sample Mean
(M)

Standard
Deviation
(STDEV)

T Statistics
(|O/STDEV|)

p
Values

Perception of Bona Fide
Mediation→ Fairness 0.865 0.865 0.03 29.177 0

Perception of Bona Fide
Mediation→ Opportunism 0.618 0.62 0.08 7.729 0

Perception of Bona Fide
Mediation→ Positive Mediation
Outcomes

0.687 0.686 0.055 12.427 0

Perception of Bona Fide
Mediation→ Timeliness 0.838 0.839 0.031 26.638 0

Quasi-Imposition→ Perception
of Bona Fide Mediation 0.33 0.35 0.08 4.14 0

Quasi-Imposition→ Positive
Mediation Outcomes 0.122 0.132 0.077 1.579 0.114
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Table 13. Summary of Tested Hypothesis.

Hypotheses PLS-SEM Analysis
Results Findings

H1: Quasi-Imposition has negative impacts on the perception of
bona fide mediation.

Positively
correlated Not supported.

H2: Disputants’ perception of fairness has positive impacts on
achieving positive mediation outcomes.

Positively
correlated Supported

H3: Disputants’ perception of opportunism has negative impacts
on achieving positive mediation outcomes Insignificant correlation Not supported.

H4: Disputants’ perception of timeliness has positive impacts on
achieving positive mediation outcomes.

Positively
correlated Supported.

H5: Quasi-Imposition has negative impacts on achieving positive
mediation outcomes. Insignificant correlation Not supported.

Figures 4–6 show the path coefficients and significances obtained through the PLS
algorithm, while Tables 10–12 summarise the PLS results, with bootstrapping applied for
5000 subsamples. These results reveal that all standard path coefficients are statistically
significant. Specifically, Figure 4 and Table 10 report a positive correlation between Quasi-
Imposition and Perception of Bona Fide Mediation. The corresponding p-value is less
than 0.001 (precisely, it is 0.000, but not exactly 0), indicating that the positive impact
of Quasi-Imposition on the Perception of Bona Fide Mediation is statistically significant.
Consequently, as the findings run contrary to a negative impact, Hypothesis 1 (H1) is
not supported.
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Hypothesis 1 (H1). Quasi-Imposition has negative impacts on the perception of Bona Fide Mediation.

Figure 5 and Table 11 show a positive correlation between Fairness, Opportunism,
Timeliness and Positive Mediation Outcomes. The p-value of Hypothesis 2 (H2) and Hy-
pothesis 4 (H4) are less than 0.001, confirming the statistical significance of the hypothesis.
A p-value of Hypotheses 3 (H3) is 0.012, means there is a 1.2% chance of observing the data
(or something more extreme) if the null hypothesis were true; null hypothesis typically
represents a statement of no effect or no difference. Therefore, fairness and timeliness
perceptions are each positively correlated with positive mediation outcomes. Consequently,
H2 and H4 are supported, while H3 is not supported.
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Hypothesis 2 (H2). Disputants’ perception of fairness has positive impacts on achieving positive
mediation outcomes.

Hypothesis 3 (H3). Disputants’ perception of opportunism has negative impacts on achieving
positive mediation outcomes.

Hypothesis 4 (H4). Disputants’ perception of timeliness has positive impacts on achieving positive
mediation outcomes.

3.3.3. The Complete Relationship Framework

The path coefficients (t-values for direct effects) of the overall framework are sum-
marised in Table 12. Using a 5% significance level, most relationships within the structural
model are positively correlated and statistically significant (p-value < 0.05). The empirical
results underline the support for the perception of Bona Fide Mediation through mediation
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is identified as the starting point and serves as a significant primer that warrants careful
consideration. Conversely, Quasi-Imposition exhibits a positive correlation with the dis-
putants’ perception of Bona Fide Mediation through mediation (H1) is not supported; and
Quasi-Imposition has an insignificant correlation with Positive Mediation Outcomes (H5)
is not supported.

Hypothesis 5 (H5). Quasi-Imposition has negative impacts on achieving Positive Mediation
Outcomes.

Table 13 summarises all the hypotheses and their PLS-SEM analysis results.

4. Discussion and Recommendations

The findings are first discussed, then followed by a review of the potential use of
artificial intelligence to manage potential perceptive biases in quasi-imposed construc-
tion mediation.

First, key components of the constructs were identified. These include quasi- imposi-
tion (QI), bona fide mediation (BFM) and positive mediation outcomes (PMO). For bona
fide mediation, fairness and timeliness were found to be main contributors to a positive
perception. Accordingly, mediation processes should be designed to ensure these qualities
are kept. This can be achieved by incorporating these in the mediation rules. For positive
mediation outcomes, attending to substantive issues is the key. For quasi-imposition, the
highest path loading was related to the contractual use of mediation. This result suggests
that private proceedings and avoiding adverse publicity may not be that effective com-
pared to contractual use of mediation. Second, through analysing of the relationships
between key constructs, it was found that QI does not hinder the disputant’s perception of
bona fide mediation. Thus, the practice of QI remains an acceptable approach to promote
wider use of construction mediation [63]. In this regard, this study affirms the value of
quasi-imposition. With reference to the wide range of contract values, and the positive
attitude among contractors toward resolving disputes through contractually stipulated me-
diation, quasi-imposition may as well be accepted as a new normal. The quasi-imposition
of mediation, carefully implemented, promotes the use of construction dispute mediation.
Nevertheless, QI should be used in parallel with flexible procedures [64]. Mediators are
also reminded to adhere to the parties’ expectations of fairness, timeliness and good faith
mediating behaviours.

This study also highlights the backlash from negative perceptions of fairness and
timeliness because of quasi-imposition. These negative impacts may just be psychological.
Jussim suggested that these perceptions often have the potential to derail rational judgment
and action, potentially leading to suboptimal decisions [65]. Perceptive bias is used to
describe these negative perceptions. The emergence of artificial intelligence has prompted
new opportunities for problem solvers in this area.

The role of AI in legal settings has been extensively studied, offering insights on its
capabilities and limitations. Surden explored how AI can replicate complex legal reason-
ing [9], while Ashley investigated the benefits and risks of using AI in legal judgments [66].
Marrow et al. provided an extensive analysis of the incorporation of AI in arbitration [67],
suggesting that while it is in its nascent stages, there is substantial potential for AI to offer
unbiased advice in arbitration. However, the use of AI to mitigate biases is not without
its ethical concerns. Cath et al. underlined that, while AI may help in reducing human
biases [68], it brings about its own set of ethical dilemmas, such as transparency, account-
ability, and potential misuse. This necessitates the need for stringent guidelines when
deploying AI for sensitive tasks like mediation. The ability of AI to process vast quantities
of data without emotional or cognitive biases offers it a unique position to enhance decision-
making processes. Dignum argued that AI systems could be programmed to operate on
strict data-driven logic [69], offering potential avenues for unbiased analysis. Raji et al.
demonstrated how AI can be trained specifically to recognise and mitigate biases [70],
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turning them into powerful tools to maintain rationality. While the integration of AI to
reduce perception bias in mediation processes is still an evolving field, the current literature
indicates a cautiously optimistic trajectory. The following studies introduce AI use cases
that have potential implications in the construction mediation domain.

Surden provided an exploration of the interactions between machine learning and legal
practice [9]: (1) For information extraction from legal documents, the paper emphasises
how machine learning can help in extracting and categorising information from large sets
of legal documents. Algorithms can be trained to recognise patterns, such as specific types
of clauses in contracts or patterns indicative of legal relevance. (2) For predictive analytics,
machine learning has the potential to forecast legal outcomes based on historical data.
By analysing previous case outcomes, algorithms can predict the likely outcome of new,
similar cases, thereby assisting lawyers in formulating strategies or advising clients. (3) For
automation of routine tasks, machine learning can facilitate the automation of routine legal
tasks, such as document review. This not only saves time but also reduces the chances of
human oversight or error.

Drawing inferences from the aforementioned studies, machine learning can potentially
assist in the mediation context by: (1) Neutral Data Analysis: Machine learning tools
can provide an unbiased analysis of facts, helping parties in mediation see a neutral
perspective. For instance, an algorithm might analyse similar contracts and disputes in
a contract dispute to provide insights about industry norms and likely interpretations.
(2) Case Analysis: Just as machine learning can predict legal outcomes based on historical
data, it could potentially predict the outcome of mediation processes. This could assist
mediators in understanding the probable outcomes and formulating strategies accordingly.
(3) Facilitation: Advanced AI could facilitate conversations, ensuring that all parties get
equal time to speak or identifying moments of heightened tension and suggesting breaks
or interventions. Ensuring a consistent and systematic review of information and texts,
predictive analysis tools and virtual mediation assistants can help maintain a rational
perspective on fairness. Furthermore, with regard to timeliness, machine learning can
optimize mediation processes, ensuring that proceedings advance efficiently and within
expected timeframes, thereby enhancing the parties’ confidence in the process.

Marrow et al. delved into the feasibility and challenges of AI incorporation in the arbi-
tration process, discussing the theoretical and legal ramifications of AI as an arbitrator [67].
While this study centres on arbitration, the principles can be extrapolated to mediation,
where an AI mediator could not only facilitate discussions but also offer probable resolu-
tions. Bellamy et al. launched a toolkit targeting AI bias issues [71]. This toolkit’s pivotal
use is in ensuring AI fairness, especially if deployed in mediation. It is paramount that
any AI application in mediation ensures fairness as the cardinal objective. Utilising such
toolkits can certify that AI algorithms employed in mediation remain bias-free, ensuring
equitable outcomes.

For future applications of AI in mediation, it is prudent to emphasise that ensuring
fairness remains a top priority in the mediation process. The integration of AI trends and the
insights from this study suggest key implications for reducing perceptive bias in mediation.
With AI’s NLP capabilities, mediators have an opportunity to analyse linguistic patterns
and detect biases, ensuring a more equitable conversation. The role of AI in real-time bias
detection offers a proactive approach to heighten a mediation’s credibility. Emphasising
prompt and unbiased AI-driven interventions resonates with the proven positive impact
of timeliness on mediation results. Neural network models, combined with data-driven
feedback, can enrich the mediators’ comprehension of ongoing dynamics, ensuring a more
balanced and timely mediation process. Yet, AI’s capacity to understand emotions and
intricate interpersonal nuances remains a challenge. Table 14 lists the potential uses of AI
to reduce perceptive biases in mediation.



Buildings 2023, 13, 2460 19 of 24

Table 14. Summary of the Potential Use of AI to Reduce Perceptive Biases in Mediation.

Use of AI
Potential Impact on
Perception Bias in
Mediation

Hypotheses
Correlation with
AI’s Role

Findings Usage References

Neural Network
Models

Predict potential bias
patterns from
historical mediation
data

H1: Quasi-Imposition
has negative impacts on
the perception of bona
fide mediation

AI can potentially
predict the obstacles.

User: Mediator.
How: By analysing
past mediation cases.
Purpose: To
understand patterns of
bias in historical cases.

Surden [9].

Natural Language
Processing (NLP)

Analyses linguistic
patterns to determine
bias in mediation
conversations

H2: Perception of
fairness impacts
positive outcomes

AI with NLP
supports unbiased
understanding and
enhances fairness.

User: Both.
How: By processing
transcripts of
mediation sessions.
Purpose: To detect
linguistic indications
of bias.

Ashley [66].

Bias Detection
Algorithms

Actively detects and
highlights potential
biases in real-time
mediation processes

H3: Perception of
opportunism impacts
positive outcomes

AI could address but
more research
required.

User: Mediator.
How: By actively
monitoring the
mediation process.
Purpose: To instantly
identify and address
instances of bias.

Bellamy et al. [71]

AI-Driven
Mediation Bots

Provides initial
stages of mediation
to ensure timely and
unbiased handling

H4: Perception of
timeliness impacts
positive outcomes

AI supports timely
mediation processes.

User: Both.
How: Virtual sessions
conducted before
face-to-face mediation.
Purpose: To quickly
address easily
solvable issues.

Gregory et al. [72]

Data-Driven
Feedback

Uses data analytics to
give feedback on
mediation process
and potential bias

H5: Quasi-Imposition
impacts positive
outcomes

AI can offer insights
but direct correlation
not evident.

User: Mediator.
How: Post-session
analysis for
improvement.
Purpose: Continuous
refinement of the
mediation process
based on data.

Chouldechova and
Roth [73]

Mediation professionals should consider deploying AI tools like natural language pro-
cessing (NLP) and neural network models into their practices. By focusing on the perceptive
biases of fairness and timeliness, AI can be employed in bias detection, time tracking, etc.
By using NLP, an AI system can analyse the content of speech during mediation sessions to
detect potential biases or triggers that could lead to perceptions of unfairness. This could
include biased language, overt favouritism, or even microaggressions. Advanced neural
networks can go beyond mere word recognition to understand the sentiment and emotions
behind spoken words. This can help mediators identify when a party feels they are being
treated unfairly, even if they have not voiced it explicitly.

In addition, neural networks can use past mediation data to predict when discussions
may veer off-topic or stall, enabling the mediator to steer the conversation back to its
resolution in a timely manner. Technologies such as time-tracking tools and priority
analysis can be employed to ensure that each party is given equal time to voice their
concerns and viewpoints. If one party is dominating the conversation, the system can alert
the mediator.

While AI integration offers many benefits, it is crucial to understand its potential
risks and ethical implications. Continued research is recommended to enhance the under-
standing of AI algorithms and ensure they address the specific nuances and challenges
of mediation. Mediators should create an iterative feedback loop where findings from
AI insights are constantly integrated into the mediation process. By eliminating human
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biases and prejudices, AI systems can help to ensure fair treatment for all parties in the
mediation process.

5. Conclusions

Technological advancements, such as artificial intelligence and learning algorithms,
have brought unprecedented opportunities to transform dispute management methods
in construction. This study discusses the potential use of AI in reducing perceptive biases
in construction mediations. Mediation has been used as a popular alternative to arbitra-
tion and litigation because it offers a private, fast, and cost-effective process. Despite the
intended benefits, the practice of quasi-imposition may cause disputing parties to have
concerns over whether the quasi-imposed mediation is bona fide. In this study, these forms
of concern are identified as perceptive biases in a bona fide mediation and include fairness,
opportunism and timeliness. With views and observations from practising construction
professionals to develop the constructs for this study, it was found that the disputing parties’
perceptive biases caused by quasi-imposed mediation could compromise the outcomes
of a bona fide mediation. In this regard, the applications of AI and algorithms, such as
NLP for sentiment analysis and machine learning algorithms for predictive time manage-
ment, are recommended to reduce perceptive biases and improve amicable settlements in
construction mediation.

Contributions:

• To Theory: This research expanded the theoretical perspective of construction me-
diation by incorporating the impact of Industry 4.0 advancements. It enriched the
literature by introducing the concept of perceptive biases arising from quasi-imposition
and the potential of AI in alleviating these biases.

• To Practice: The findings highlight the caveats of perceptive biases and their detrimen-
tal effects on having a bona fide negotiation. A clearer understanding of perceptive
biases can guide disputing parties towards more objective and fruitful discussions.
Professionals in the construction industry can leverage our findings to adopt more
cost-effective and time-efficient dispute-resolution methods. By addressing these bi-
ases, parties can approach mediation in good faith, which may lead to better outcomes
and reduced disputes. In addition, this study suggests the potential of AI use to reduce
biases in construction mediation, pointing to ways to leverage Construction 4.0 in
improving the construction mediation process.

• To Policy: Our findings offer insightful comments for policymakers in the construction
sector. First, the necessity of acknowledging and confronting potential biases is raised.
Recognising these biases is paramount, as it paves the way for the development and
implementation of strategies that can neutralise them. Second, mediation, whether it
is court-encouraged, contractually stipulated or court-directed, remains a meaningful
method to resolve construction disputes. This is even more crucial in light of the
growing incorporation of technology within the construction industry.

Limitation:

• Sample Size and Diversity: One limitation of our study is the sample size and its
potential lack of diversity. However, the sample size was statistically adequate and we
mitigated this limitation by ensuring rigorous data quality checks.

• Temporal Nature: Our study is cross-sectional, meaning it captures a snapshot in time.
Longitudinal studies could provide more insights into how perceptions and outcomes
evolve over time.

• Common Source Bias: The data collected for this study originate from a singular
source, raising concerns related to common source bias. While efforts were made to
minimize this bias, the potential for its presence remains. This limitation could result
in inflated relationships between variables, and readers should interpret the findings
with this consideration in mind [43,74].

• Causality and SEM: Although structural equation modelling (SEM) was employed to
analyse the relationships among the study’s variables, it is important to emphasise
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that SEM, in the context of this research, does not establish causality. The current
study is correlational in nature, and, as such, any observed relationships should not
be interpreted as definitive evidence of cause and effect. Future experimental or
longitudinal designs are required to provide clearer insights into causal links among
the constructs of interest [75].

Future Studies:

• Longitudinal Examination: Future research could adopt a longitudinal approach
to investigate the evolution of perceptive biases and the long-term effectiveness of
AI-mediated interventions.

• Expanded Sample Diversity: Further studies could focus on expanding the sample
pool across different geographical regions, ensuring an holistic understanding of the
phenomenon.

• Integration of Additional Technologies: As Industry 4.0 encompasses various tech-
nologies beyond AI, future studies could explore the impact of other technological
integrations, like Blockchain or Augmented Reality, on mediation processes in the
construction industry.
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