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The construction sector in Jordan plays a major role in economic development. However, it suffers from numerous
issues in most projects. Contractual problems are one such issue that needs to be addressed. Therefore, the current
study aims to provide an effective framework for BIM adoption in Jordanian construction projects, as BIM is
an effective approach to improving the performance of the construction sector. To achieve this, the researchers
adopted a quantitative data collection approach using a questionnaire as the data collection tool. The collected data
was analyzed using the Relative Importance Index (RII) to categorize the study variables. The results revealed
that the critical issue in the Jordanian construction sector is discrepancies between specifications, drawings,
and contract documents, with an RII of 0.74. The study also found several barriers to BIM adoption in Jordan,
such as weak construction contracts, with an RII of 0.75. The framework presented in this study is important
for stakeholders in the Jordanian construction sector to address the issues that hinder BIM adoption. The study
recommends providing training courses on BIM software for engineers working in the construction sector to
enhance their efficiency.

� 2025 University of Al-Qadisiyah. All rights reserved.

1. Introduction
The construction industry contributes to most countries of the world to

sustainable development and effective economic growth, so it is considered one
of the main and important sectors in any country. The construction industry in
Jordan plays a major role in the development of human civilization and econo-
mic development, its significance is underscored by their contribution of more
than 5.5% to Gross Domestic Product (GDP) of Jordan in 2023 (Jordanian De-
partment of Statistics, 2023). Additionally, [1] indicated that the construction
sector plays an essential role in struggling climate change and encouraging
sustainable and green development. For the success and highlighting of the
role of the construction industry, attention must be paid to the project’s success
factors, the most important of which are construction contracts. Due to the na-
ture of construction contracts, vagueness or lack of clear terms in their content
often guides to conflicts, change orders and cost overruns. Also, the Jordanian
construction industry suffers from many challenges, the most important of
which are weak construction contracts and lack of clarity in many of their
clauses, which leads to exceeding the costs and time that were specified when
the tender was awarded. The apparent weakness in many contract clauses in the
Jordanian construction industry has led to many problems, the most prominent
of which are poor communication between contracting parties, design errors,
increased project implementation time, and cost overruns. According to [2],
poor contract management is one of the most important factors affecting the
time and cost of project implementation. In the view of [3], to resolve contrac-
tual issues, especially at the design stage, contract designs must contain the
necessary flexibility that allows stakeholders to modify objectives and measu-
rement procedures over time. Nowadays, projects in the construction industry
have become more complex, which requires that contract the between the

contracting parties be clearer and detailed, which leads to the smooth running
of projects and thus reduces disputes and disagreements between stakeholders
[4]. Furthermore, [5] stressed that there is an urgent need to review the docu-
ments and terms of contracts in the construction industry in Jordan periodically
through continuous meetings with experts in the construction sectors in order
to reduce the reasons for increasing costs and time for implementing projects.
As construction projects suffer from the use of traditional contracts, which
have created many contractual problems that often lead to disputes between
stakeholders, it is imperative to turn to modern technologies to address these
challenges. BIM creates a visual representation of the project that clarifies
design intent, scope, and specifications. By using 3D models, stakeholders can
visualize the project and better understand contractual obligations, reducing
ambiguity. Building Information Modelling (BIM) is considered one of the
most important technologies used in Project Implementation for reducing the
negative effects of embracing traditional methods. According to the digital
construction sector worldwide, [6] reported that as a result of the ability of
BIM to improve the effective interaction between different stakeholders as
well as developing the coordination principles, it becomes one of the digital
tools that enhance construction projects to be completed easily, quickly and
successfully [6]. In 2023, a study carried out by [7] showed that nowadays BIM
became a common method for construction projects implementation that helps
in giving all necessary information and data throughout the project life cycle
and then enhancing stakeholders’ effective communication. Most countries
have adopted BIM as a way to deal with contracting parties and as a working
method that makes the construction industry more efficient. In recent years,
many countries have made BIM mandatory and contractual requirement in
construction contracts and projects [8].
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Nomenclature
AW Awareness of BIM in the Jordanian construction industry OB Obstacles in the Jordanian Construction Industry
BR Barriers of BIM adoption in the Jordanian construction industry ST Strategies of BIM adoption in the Jordanian construction industry
BIM Building Information Modelling SPSS Statistical Package for the Social Sciences
BM The benefits of BIM in the construction industry RII Relative Importance Index
DR Drivers of BIM in the construction industry Greek Symbols
DM Project delivery method $ The dollar sign
GDP Gross Domestic Product α Cronbach’s Alpha

In addition, [9] identified that if something reasonably foreseeable occurs in
a project, the BIM collaborator is obliged to offer qualified services to avoid
harm or loss to the client. This can be further reached by teams employed
together in a cooperative atmosphere where everyone distinguishes what their
tasks are. Therefore, all parties involved in the project at each stage should be
attentive of what is going on in the project and the rightness of the model for
each participant’s aim, even if the service is not their direct responsibility. Ex-
cept an identical process is recognized to isolated the contributions, rights, and
obligations of the parties, there may be areas of vagueness in design responsi-
bilities. Also, [10] added that BIM technology is an advanced digital tool as it
includes many applications, and it has a vital role in the project implementation
stages, as it provides correct planning and design, feasibility studies and main-
tenance. The Jordanian construction sector faces challenges due to ambiguous
clauses in construction contracts. Contractual issues including disagreements,
cost overruns, and project completion delays are sometimes brought on by
these uncertainties. These problems have the potential to worsen and cause
the project to fail. Establishing clear and regular channels of communication
among stakeholders and making sure that everyone is aware of their duties and
responsibilities are essential to reducing these difficulties. Project outcomes
can be greatly improved, and these hazards can be decreased by putting into
practice efficient project management techniques and utilizing contemporary
construction technologies, such as Building Information Modeling (BIM).

Figure 1. Jordan GDP from the construction sector (Jordanian Department of
Statistics, (2023)).

1.1 Problem statement
Jordan’s construction sector is essential to the nation’s economic growth, yet
it confronts several obstacles because of poor contract administration and
execution. These flaws frequently result in disagreements, hold-ups, and ineffi-
ciencies that erode the sector’s potential. The root causes and consequences
of poor building contracts in Jordan are investigated in this study. By addres-
sing the causes and consequences of poor construction contracts found in this
study, it seeks to offer workable ways to enhance project performance. The
shortcomings of building contracts have been the subject of numerous studies
in industrialized nations, some of which may not be entirely relevant in develo-
ping nations like Jordan. By investigating the reasons behind poor construction
contracts in the Jordanian construction sector specifically, this study seeks to
close this knowledge gap. In addition to its capacity to improve the efficiency
of construction projects and lower their cost and time—two of the biggest
issues facing the Jordanian construction industry, BIM, is a sophisticated and
widely used technology that also greatly improves contractual issues between
parties. These problems show that urgently better contracting procedures, more
robust labor and construction law enforcement, and the implementation of
transparent and equitable dispute resolution procedures are needed. Addressing
these gaps is essential to enhance confidence, improve project outcomes and
ensure fair treatment of all stakeholders in the Jordanian construction sector.
This study makes several key contributions to the literature and practice of
BIM adoption in the construction industry. First, it addresses a significant

research gap by focusing on the contractual and organizational challenges
specific to the Jordanian construction sector an area largely overlooked in
previous studies that have concentrated on developed economies. Second, the
study integrates empirical evidence from a large-scale survey of 410 industry
professionals, providing robust and context-specific insights into the barriers,
drivers, and practical strategies for BIM adoption. Third, by developing a
comprehensive framework that links BIM adoption directly with contractual
reform and institutional readiness, the study offers actionable guidance for po-
licymakers, industry stakeholders, and practitioners aiming to enhance project
efficiency, minimize contractual disputes, and promote sustainable constructi-
on practices in developing economies. Finally, this research contributes to the
broader international discourse on BIM implementation by offering a model
that may be adapted to other developing countries facing similar contractual
and institutional constraints, thus extending the global applicability of BIM
research.

1.2 Construction industry in Jordan
The construction sector has been distinguished in recent years by its effective
contribution to the economic development of the construction industry in
Jordan through the implementation of many major projects. The sector has
shown fluctuations in its contribution to the Gross Domestic Product (GDP).
As shown in Fig. 1, in the second quarter of 2024, the GDP from construction
increased to 224 million Jordanian Dinars (JOD) from 178 million JOD in
the first quarter. Historically, from 2003 to 2024, the average GDP from con-
struction was 180.19 million JOD, with a peak of 277 million JOD in the third
quarter of 2022 (The Hashemite Kingdom of Jordan Department of Statistics,
2023). The New Abdali District project is a true example of the construction
sector’s contribution to the development of the Jordanian construction industry
and its contribution to supporting the Jordanian economy. This project aims
to create a new business center in Amman. The first phase, valued at more
than 2.4 billion Jordanian dinars, includes seven towers and is expected to
attract around 20 million visitors annually. In May 2024, plans for the second
phase were announced, covering 1.2 million square meters and expected to
generate more than 3,000 jobs annually. A multipurpose convention center,
hotels, residential complexes, shopping centers, and state-of-the-art medical
facilities are all part of this phase. Additionally, a $2.3 billion deal was reached
in September 2024 between Jordan and the United Arab Emirates to construct
railway lines that would connect the port of Aqaba to the mining regions of
Eshidiya and Ghor Al-Safi. This program is a component of a larger investment
package between the two nations totaling $5.5 billion. However, one of the
most active industries in Jordan is construction, which offers employment
opportunities to both qualified and unskilled individuals. According to an
International Labour Organization [11] research, a significant percentage of
the workforce is employed in the construction industry, particularly in metro-
politan areas, and it provides a significant source of income for low-wage and
migratory workers [11]. Additionally, the building sector is essential to the
development of infrastructure, which is vital to Jordan’s economic growth. The
sector promotes the expansion of highways, bridges, and airports [12]. The
need for housing and urban substructure has grown as a result of vital services
that improve quality of life and stimulate economic activity, from schools,
hospitals, and residential buildings population growth and urbanization. The-
se demands are met by the construction sector, which helps to alleviate the
housing scarcity and support population expansion. A significant portion of
the sector’s operations is related to residential development (Jordan Housing
and Urban Development Corporation, 2022). One could argue that, despite
regional difficulties, Jordan has become a center for development due to its
advantageous location in the Middle East. Jordan’s construction industry is
robust and still contributes to cross-border projects and rehabilitation efforts
despite the political and economic instability in neighboring countries (Middle
East Economic Digest, 2020).

1.3 Obstacles to the Jordanian construction industry
Numerous obstacles prevent the Jordanian construction industry from growing
and operating efficiently. There are many types of challenges, including eco-
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nomic, technological, environmental, and others. Negative growth rates are
considered one of the economic challenges that negatively affect the growth of
the Jordanian construction sectors, as this was evident in the years 2015, 2017,
and 2018, when it witnessed periods of stagnation, and its direct contribution
to the GDP remained at about 3.0% to 3.5% (Jordan Strategy Forum, 2022).
Financial limitations are also considered as significant economic problems
for Jordan’s building industry, since the high upfront costs of implementing
contemporary technologies and the dearth of funds needed for research and
development represent significant roadblocks [13]. Important examples of
technological challenges facing Jordan’s construction industry include a severe
lack of qualified and skilled labor, high computing equipment requirements,
and a lack of investment in digital construction technologies like Building
Information Modeling (BIM) [13]. Furthermore, one actual illustration of the
administrative difficulties confronting the Jordanian construction sector is the
use of poor risk management techniques that lead to project delays and cost
overruns [14]. However, the construction industry in Jordan has several project-
specific issues, chief among them being the delays in government projects,
which frequently occur as a result of ineffective procurement procedures and
financial difficulties [15]. In addition to the refusal to apply modern technolo-
gies due to their high cost and the lack of professionals trained to adopt BIM
[16]. External challenges also pose major obstacles to the development of the
Jordanian construction industry. Regional instability leads to political crises in
several neighboring countries, disrupting supply chains and increasing costs
[17]. Rapid population growth and urbanization are also putting significant
pressure on infrastructure and housing, driving up demand (Jordan Strategy
Forum, 2022). The following Table 1 shows more examples of the obstacles
facing the construction industry in Jordan.

Table 1. Obstacles in the Jordanian Construction Industry.

Obstacle Item Author
Shortage of skilled labor. [13]
Significant upfront costs associated with adopting digital
technologies. [18]

Limited investment in research and development by
construction firms. [19]

Financial limitations and constraints. [20]
Lack of effective management support. [21]
Flawed designs and delays in decision-making by project
stakeholders. [22], [23]

Inefficient coordination with subcontractors. [14]
Corruption issues, including site-related bribery. [14]
Financial instability among stakeholders. [24]
Poor allocation of responsibilities and risks. [25]
Unfavorable weather conditions impacting projects. [26]
Employment of unauthorized foreign workers. [27]
Difficulty in adopting flexible construction methodologies. [21]
Challenges inherent in the structure and operations of
construction companies. [15]

Issues stemming from interactions among project stakeholders. [24]
Limitations linked to systemic features of the construction
industry. [27]

Constraints tied to the characteristics of specific construction
projects. [28]

High computing requirements for digital construction
processes. [13]

Industry fragmentation impeding effective collaboration among
stakeholders. [29]

Concerns related to safety, delays, quality, and productivity
deficiencies. [25]

Inefficient communication between construction participants. [30]
Elevated labor costs coupled with environmental concerns. [31]
Technological limitations affecting project execution. [32]
Barriers to implementing supply chain management strategies. [31]

1.4 Contractual issues in the construction industry
Contractual issues facing the construction industry in general are a perennial
challenge that hinders the development and effectiveness of the construction
industry in many countries. In [33] view, the complexity of projects, the invol-
vement of multiple stakeholders, and the large financial and time investments
are the main causes of contractual disputes. Common contractual issues inclu-
de ambiguity in contract terms, delays in project completion, cost overruns,
scope changes, and general disputes. Poorly written contracts often lead to

different interpretations and views of rights and responsibilities, which accele-
rates the escalation of disputes [33]. Additionally, [34] noted that demands for
time extensions and monetary compensation arise from delays brought on by
unanticipated events or subpar project management. From a different angle,
[35] verified that scope changes, labor shortages, cost overruns, and changes in
material prices all put more strain on contractual relationships and lead to legal
disputes between stakeholders, which in turn affect the quality of materials and
the execution of the project as a whole. Strategies that enhance the performance
of the construction business must be used in order to decrease contractual
issues, which frequently result in disputes between contracting parties. Along
with defining deadlines, the scope of contracts, roles, and dispute resolution
procedures, one of the most crucial approaches to minimize contractual issues
is to create contracts clearly and thoroughly [33]. All partners stay in agree-
ment on project goals thanks to open communication techniques, transparent
reporting procedures, and regular meetings [36]. Following the principles
of cooperation, such as stakeholder partnerships and alliances, is crucial to
building confidence between contractual parties and lowering the likelihood
of conflict between them. On the other hand, proactive risk management is a
useful strategy for reducing contractual conflicts [37]. Many disagreements
can be avoided by anticipating potential risks, such as design revisions, cost
overruns, or project delays, and effectively resolving them within the contract.
Important phrases in contracts, such as risk-sharing mechanisms like liquidated
damages or force majeure clauses, are essential to this process. Additionally,
technological innovations like Building Information Expedite modeling (BIM)
and contract management software improve contract quality, lower the possi-
bility of terms errors, and project planning, documentation, and supervision
[6]. Researchers are looking into ways to solve the issue of contracting parties
performing below expectations due to the fragmented structure of Jordan’s
construction industry. For projects to be completed successfully and goals to
be met, contractual connections must be strengthened. To protect the interests
of all parties involved and enhance their contractual interactions, new tools and
legislation must be included in the legal frameworks governing collaboration
within the construction sector [32]. Because of the fragmented structure of Jor-
dan’s construction industry, researchers are investigating strategies to address
the problem of contracting parties delivering below expectations. Contractual
relationships must be improved for projects to be finished successfully and
objectives to be reached. The legal frameworks governing collaboration in the
construction industry need to incorporate new instruments and legislation to
safeguard the interests of all parties and improve their contractual interactions
[32].

Figure 2. Roadmap Building Information Modeling (BIM) Indonesia.

2. Building Information Modelling
A digital tool called Building Information Modeling (BIM) generates and
maintains data on a building from conception to demolition. To provide a
collaborative environment for architects, engineers, contractors, and other
stakeholders, BIM integrates 3D modeling with data-rich information. It goes
beyond outdated design by including information about materials, energy per-
formance, and spatial relationships within the model [38]. According to [39],
BIM offers comprehensive three-dimensional models that permit interested
party to imagine the entire structure before construction begins. Furthermo-
re, a systematic review of architectural education challenges, including the
integration of Building Information Modeling (BIM), stimulates and supports
the dimensions of capacity building and professional education within an
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integrated framework [40]. These features enable better understanding and
communication among team members, leading to more informed decisions. As
shown in Fig. 2, unlike conventional approaches, BIM mixes data connected
to every aspect of the building, such as construction costs, material speci-
fications, and maintenance schedules. This information is accessible to all
stakeholders, ensuring transparency and accuracy [41]. Also, as mentioned
by [42], collaboration is one of the core ideologies of BIM. By producing
a shared platform, it permits architects, engineers, and contractors to work
together more efficiently, this reduces conflicts, minimizes errors, and impro-
ves overall project efficiency. In the view of [43], BIM permits progressive
simulations, such as structural and thermal performance analysis, allowing
designers to optimize building efficiency. With BIM, project managers can
order construction events, expect probable clashes, and monitor progress using
a digital twin of the building [44]. In addition, post-construction BIM ropes
facilities management by offering a detailed record of building components
and maintenance requirements, warranting sustainability and long-term value
[45]. Building Information Modeling (BIM) controls a construction project
during its whole life cycle by integrating data and facilitating cooperation
across several stages. These phases contain conceptual design, detailed design,
construction, operation, and decommissioning. BIM models evolve, ensuring
that every stage of the project is managed efficiently and effectively [38]. Also,
BIM emerges among the enabling digital technologies shaping the project
delivery and development process [46]. To clarify the rationale for referencing
Indonesia’s BIM roadmap Fig. 2, the following comparative analysis between
Indonesia and Jordan is in Table 2.

Table 2. Comparison between Indonesia and Jordan toward BIM adoption
[47, 48].

Aspect Indonesia Jordan

Government
Involvement

The government actively
supports BIM through official
policies, mandates, and a
national roadmap

The government has limited
involvement, and there is no
national BIM strategy or
roadmap.

BIM
Awareness

Awareness is high, thanks to
national campaigns and
inclusion in education and
training programs.

Awareness is moderate to low,
and it varies between sectors
with no coordinated efforts.

Level of
Adoption

BIM is widely used, especially
in public sector projects and
large infrastructure works.

BIM is still in the pilot stage,
used mostly in a few private
sector projects.

Standards and
Regulations

Indonesia uses BIM standards
based on international (ISO)
guidelines.

Jordan does not yet have any
formal BIM standards or
regulatory frameworks.

Main Barriers
The biggest challenges are the
cost of implementation and
upgrading old systems.

Jordan faces challenges like
lack of training, weak
government support, and
unclear legal frameworks.

This comparison shows that while Indonesia has taken structured steps toward
BIM adoption, Jordan still lacks coordination, official standards, and govern-
ment support. Therefore, Indonesia provides a valuable model for Jordan to
learn from. Throughout the early design stage, BIM eases the formation of
initial models that contain spatial layouts and building massing. It permits ar-
chitects and planners to visualize the project’s feasibility and explore multiple
design options. These models typically comprise schematic drawings such as
site plans, massing diagrams, and initial floor plans [49]. For the duration of
construction, BIM acts as an essential platform for sequencing construction
activities, coordinating trades, and determining clashes before physical work
starts. Tools like 4D BIM (time scheduling) and 5D BIM (cost estimation)
help monitor progress and manage resources efficiently. Shop drawings and
fabrication models are created to guide on-site assembly [50]. In addition,
BIM technology is an intelligent building management and passive/active en-
vironmental control system, which is useful for integrating sustainability and
intelligent facade modeling into the BIM framework [51, 52]. Covering analy-
tical methods in building materials and processes in research, including BIM
technology, plays an important role in standardization and 4D/5D construction
planning in infrastructure contexts [53]. It can be said, BIM is renovating the
construction industry by posing a cooperative, data-driven method to building
design, construction, and administration. Its capability to participate visua-
lization, data, and collaboration makes it an invaluable tool for improving
efficiency, reducing risks, and enhancing project outcomes. Furthermore, BIM
obliges as a inclusive instrument for handling the project life cycle, from be-
ginning to decommissioning. Its capability to adapt and integrate information

at every stage improves project adeptness, sustainability, and collaboration
among stakeholders.

Figure 3. Methodology Flowchart.

2.1 Study methodology
To achieve the objectives of the current study, the researchers relied on the
quantitative approach as a basic tool for collecting and analyzing data through
the use of a closed-ended questionnaire. This approach was selected to obtain
measurable and statistically analysable results from a large number of parti-
cipants working in the Jordanian construction sector. The questionnaire was
designed after a comprehensive review of previous studies that addressed the
same topic of the current study. The initial version of the questionnaire was
presented to a group of academic experts to ensure the validity of the questions
and their compatibility with the objectives of the study before distributing it.
The final version of the questionnaire includes three main parts obstacles in
the construction industry, current contractual issues, and the status of BIM in
the Jordanian construction sector. The third part is related to BIM adoption
strategies, the organization’s readiness to adopt BIM, the amendments required
to the construction contract to adopt BIM, and the employer’s information
requirements. The research methodology followed the steps illustrated in Fig. 3
(Methodology Flowchart), which include.

• Literature Review: To identify key BIM-related barriers, drivers, and
strategies.

• Questionnaire Design: Based on literature findings and validated
through expert review.

• Data Collection: A structured, closed-ended questionnaire using a 5-
point Likert scale.

• Sampling: 535 questionnaires were distributed; 410 were received, yiel-
ding a 77% response rate.

• Statistical Analysis: Using SPSS to determine reliability (Cronbach’s
Alpha) and apply the Relative Importance Index (RII).

• Framework Development: A proposed framework was built based on
RII results and expert interpretation.

In this study, the sample size of the population is determined based on the
following formula provided by Dillman (2008) as shown in Eq. 1.

n =
N ×P× (1−P)

(N −1)× (B/C)2 +P× (1−P)
(1)

Where n = estimated sample size required, N = size of population, p = percen-
tage expected to answer a certain way, B = acceptable level of sampling error
(0.05 = ±5%; 0.03 = ±3%), C = Z statistic associate with confidence interval
(1.645 = 90% confidence level; 1.960 = 95% confidence level; 2.576 = 99%
confidence level). Referring to the annual report of the Jordanian Engineers
Association for the year 2018, the number of registered engineers reached
156,555, which represents the size of the population in this study. Therefore,
according to Dillman’s (2008) equation, the minimum estimated sample size
for the questionnaire used in this study can be calculated as follows:

n =
156555×0.5× (1−0.5)

(156555−1)× (0.05/1.96)2 +0.5× (1−0.5)
≈ 383

Therefore, to guarantee a better response rate, the study sample is taken as 535,
a sample size that is more than the calculated value. The RII was calculated
using Eq. 2.

RII =∑W/(A×N) (2)
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Where W : Characterizes the weight given to every part by respondents and
ranges from 1 to 5; A: Characterizes the highest weight (in this case = 5); N:
Characterizes the total number of respondents, which equals 410.

2.2 Data collection
The main tool for data collection in this study is a questionnaire. The ques-
tionnaire targeted the engineers working in the construction industry in Jordan.
To collect data, 535 copies of the questionnaire were distributed, while the
number of questionnaires received was 410, with a high response rate of nearly
77%. The researchers focused on the study sample so that it would be represen-
tative of the construction sector in Jordan. The engineers who participated in
the questionnaire had diverse experiences and specializations, which inevitably
reflected in the results of the study.

3. Results and discussion
The data collected in this study were analyzed through SPSS, and the first
test conducted on the data was the reliability test through Cronbach’s alpha
coefficient. The value of Cronbach’s alpha coefficient for all items of the ques-
tionnaire are more than 0.70, which reveals the internal consistency of the
questionnaire. Therefore, this means that the data collected for the study is
reliable and acceptable with a high level of reliability.

Figure 4. Respondents’ level of education.

Figure 5. Respondents’ work experience.

As illustrated in Fig. 4, the survey results revealed that the majority of respon-
dents held a bachelor’s degree, totalling 230 participants (56.1%). This was
followed by PhD holders with 134 respondents (32.7%), and finally master’s
degree holders, who accounted for 11.2% of the responses. Furthermore, as
depicted in Fig. 5, most respondents reported over 11 years of experience,
accounting for more than 33% of the total. In contrast, only 5.1% had fewer
than five years of experience. Also, Fig. 6 highlights the three key stakeholders
in Jordan’s construction projects: clients, contractors, and consultants. Survey
results show that consultants and contractors represent the largest respondent
groups at 35.6% and 35.4% respectively, while clients account for 29% of
responses. On the other hand, the Relative Important Index (RII) was used
in the current study to rank the items included in the questionnaire such as
contractual problems, obstacles facing the construction industry in Jordan,
potential BIM benefits, BIM barriers, BIM drivers, and others. Each group

ranked separately based on the value of the RII for its sub-items involved in
each group. The results in Table 3 summarize the values of RII for the contrac-
tual problems in the Jordanian construction industry (PR). The results revealed
that the critical problem is PR1 (conflicts between specifications, drawings,
and contract documents) with a high value of RII of approximately 0.74.

Figure 6. Respondents’ organization role.

Table 3. The critical contractual problems in the Jordanian construction indus-
try.

Items Mean RII Rank
PR1 3.70 0.740 01
PR2 3.64 0.728 02
PR3 3.46 0.692 07
PR4 3.21 0.642 12
PR5 3.52 0.704 04
PR6 3.33 0.666 11
PR7 3.47 0.694 06
PR8 3.36 0.672 10
PR9 3.47 0.694 05
PR10 3.37 0.674 09
P11 3.62 0.724 03
P12 3.43 0.686 08

Table 4. The critical obstacles in the Jordanian Construction Industry.

Items Mean RII Rank
OB1 3.75 0.750 01
OB2 3.49 0.698 03
OB3 3.34 0.668 04
OB4 3.27 0.645 05
OB5 3.53 0.706 02
OB6 3.16 0.632 06
OB7 3.02 0.604 07

This problem resulted in changes to the design, drawings, and specifications in
the contract documents, which required additional time and cost for the project
[54]. On the other hand, the other critical problem is PR2 (handing over the
project site with obstacles). The Jordanian construction industry has faced ma-
ny obstacles (OB), some of which have been presented in the questionnaire to
identify the main obstacles according to the respondents. The results in Table 4
revealed that the major obstacle is OB1 (weakness of the construction contract)
with a value of RII equal to 0.75, which is indicated as high. On the other hand,
the least important obstacle is OB7 (the unclear roles and responsibilities bet-
ween parties). All items in Table are indicated as high RII as obtained by [55].
Furthermore, the researchers investigated the project implementation methods
used in the Jordanian construction industry. The results in Table 5 show that
the common delivery method (DM) in Jordan is DM1 (Design Bid Build) with
a high value of RII equal to 0.802. On the other hand, the other methods have
low values of RII, which reveals that Design Bid Build is the common method.
This result is consistent with the findings of [56] who reported that the most
common and preferred procurement method in the public sector is the Design
Bid Build. The analysis of the BIM awareness (AW) among the respondents,
the results revealed that the high value for RII is 0.634 related to the AW3
(BIM system facilitates the collaboration between project stakeholders), while
(AW2), BIMAW2 (BIM is adopted in the construction sectors in Jordan) is the
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lowest one. Based on the results summarized in Table 6, 56.6% of respondents
stated that they are aware of BIM, which indicates a relatively low awareness of
BIM in the Jordanian construction industry. These findings are consistent with
the findings of another study by [57], which reported that there is insufficient
awareness of BIM and its benefits in the construction industry in South Austra-
lia. Furthermore, the results shown in Table 7 classify BIM barriers (BR) based
on RII values. The major barrier found in the Jordanian construction industry
is BR1 (lack of training BIM centers) with a 0.736 value of RII followed by
BR2 (lack of support from the government) with a 0.724 value of RII. Lack of
awareness of BIM seems to be a result of these challenges, so the concerned
parties in the construction industry must address these challenges which will
inevitably improve awareness of BIM. It is worth noting that all the barriers
referred to in the current study were classified as very important levels based
on the RII values. In addition, the present study investigated the benefits of
BIM. The results listed in Table 8 indicate that the important benefit of BIM
in the construction industry is BM4 with a high RII value of 0.852, which
indicates that the respondents are aware of the great benefits of BIM, (BM).

Table 5. The project-delivering methods.

Items Mean RII Rank
DM1 4.01 0.802 01
DM2 2.17 0.434 02
DM3 2.15 0.430 03
DM4 2.00 0.400 04

Table 6. Awareness of BIM in the Jordanian construction industry.

Items Mean RII Rank
AW1 3.04 0.608 03
AW2 1.97 0.394 07
AW3 3.17 0.634 01
AW4 2.95 0.590 04
AW5 3.15 0.630 02
AW6 1.99 0.398 05
AW7 1.98 0.396 06

Table 7. Barriers of BIM adoption in the Jordanian construction industry.

Items Mean RII Rank
BR1 3.68 0.736 01
BR2 3.62 0.724 02
BR3 3.44 0.688 06
BR4 3.19 0.638 09
BR5 3.50 0.700 03
BR6 3.31 0.662 08
BR7 3.45 0.690 05
BR8 3.34 0.668 07
BR9 3.45 0.690 04

Table 8. The benefits of BIM in the construction industry.

Items Mean RII Rank
BM1 4.14 0.828 04
BM2 3.83 0.766 08
BM3 4.15 0.830 03
BM4 4.26 0.852 01
BM5 4.06 0.812 06
BM6 3.80 0.760 09
BM7 4.12 0.824 05
BM8 3.78 0.756 10
BM9 3.95 0.790 07
BM0 3.78 0.756 11
BM11 4.23 0.846 02

Table 9. Drivers of BIM in the construction industry.

Items Mean RII Rank
DR1 3.30 0.660 01
DR2 2.31 0.462 03
DR3 2.02 0.404 05
DR4 2.21 0.442 04
DR5 2.53 0.506 02

Table 10. Strategies of BIM adoption in the Jordanian construction industry.

Items Mean RII Rank
ST1 3.36 0.672 02
ST2 2.93 0.586 03
ST3 3.58 0.716 01
ST4 2.76 0.552 04

It is also clear that the RII values of all items are greater than 0.75, indicating
that all items are important levels. The top important benefits of BIM are 3D
visualization, executing the project successfully, improving decision-making,
the as-built drawing model, and reducing conflicts. These results are similar
to those reported by [58], where 85% of participants believe that BIM can
improve visualization in Jordanian construction projects. On the other hand,
researchers have investigated BIM drivers (DR) by calculating RII to indicate
their importance. The results in Table 9 state that the main BIM driver in
the construction industry is DR1 (the government efforts) with a 0.66 value
of RII., which reveals that it is an important driver. This result agreed with
another study by [59], which stated that the government should make efforts to
bring about the necessary changes and amendments to adopt BIM. The second
driver as shown in Table 9 is DR5 (cooperation between all the parts) follo-
wed by DR2 (construction associations’ effort). Several factors influence the
adoption of BIM in the construction industry in Jordan. Therefore, the current
study pointed out that the (ST) strategies of BIM adoption in the construction
industry are important. The results in Table 10 reveal that ST3 (develop the
contract by making BIM technology in government projects obligatory) has the
highest value of RII followed by ST1 (develop standards and guides through
the national BIM program). These results in the current study support the
study conducted by [43], which indicated the importance of these strategies
for adopting BIM in the Jordanian construction industry.Based on the results
indicated in this study, the necessary framework for adopting the BIM in the
Jordanian construction sector was developed, as seen in Fig. 7.

Figure 7. Framework of BIM adoption in the Jordanian construction industry.

4. Conclusion and limitations
This study provides a practical framework for enhancing the adoption of Buil-
ding Information Modelling (BIM) in the Jordanian construction industry. The
results revealed that the most significant contractual issue is inconsistency
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between project documents. Barriers to BIM implementation include the lack
of training centers and government support. These findings point to an urgent
need for policy reforms, training programs, and awareness initiatives. The stu-
dy also provides specific clauses that must be included in contracts to mandate
the use of BIM, suggested curricula for BIM training programs, and addressing
potential resistance from stakeholders (such as contractors reluctant to invest
in BIM) and how to mitigate it. The results align with the study’s objectives to
diagnose existing barriers and develop a strategic roadmap for BIM integration.
The proposed framework, built on evidence-based priorities, can serve as a
reference for policymakers and stakeholders. Study limitations include the
reliance on a single data collection tool (questionnaire) and the lack of field
application of the framework. Future studies are encouraged to implement
and test this framework in actual projects and expand the demographic scope
to other developing countries. Overall, the study supports the integration of
BIM with legal and institutional reforms to drive digital transformation in
construction.

A.Appendix
Part 1: Demographic profile (Background Information of the Respon-
dents).
Please mark (✓) on the one that is appropriate for your background.

1. Level of your education is:
[−−−] Bachelor degree [−−−] Master Degree [−−−] PhD
2. Your working experience in (Years) in the construction industry is :
[−−−] 0-5 [−−−] 6-10 [−−−] 11-15 [−−−] 6-20 [−−−] >20
3. Kindly indicate your engineering competency:
[−−−] Civil engineer [−−−] Architecture engineer
[−−−] Electrical engineer [−−−] Mechanical engineer
[−−−] Other (Please specify............)
4. Your position or title at your organization is :
[−−−] Top Management [−−−] Project Manager
[−−−] Site Engineer
5. Please indicate the type of organization you work in:
[−−−] Government [−−−] Association ( JEA, JCCA, etc)
[−−−] Educational (Universities, Colleges, etc)
[−−−] Engineer private office (Architect, Civil, Mechanical, Electrical)
6. Please indicate your organization role in the construction industry:
[−−−] Client] [−−−] Consultant
[−−−] Contractor [−−−] Other (please specify.....)

Part 2- (Section A): contractual problems in the Jordanian construction
industry.
Please indicate your agreement to the following statements regarding the con-
tractual problems in the Jordanian construction industry.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. Contractual problems Please tick one
1 2 3 4 5

1 Conflicts between specification, drawings and
contract documents

2 Handing over the project site with obstacles

3 Not selecting (Dispute Resolution Board)
from the beginning of the project

4 Weakness of trained human resources with
the skills required by the project

5 Delayed owed payments by the owner

6 Adoption of awarding the bid to the lowest
price

7 Design errors due to poor design team
8 Traditional favouring methods

9 Weakness and incomplete of drawings and
contract documents

10 Problems resulting from variation orders
11 Lack reediness of contractors’ team

12 The high cost of purchasing technology and
training staff on it

Part- Section (B): Obstacles in the Jordanian construction sector.
Please indicate which of these obstacles in the construction industry in Jordan
most significant according to your experience.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. Obstacles in the construction sector Please tick one
1 2 3 4 5

1 Weaknesses of the construction contract
2 Design errors
3 Lack of experienced staff
4 Variation orders
5 Ineffective communication
6 poor planning

7 Unclear roles and responsibilities between
parties

8 please specify any others obstacles in the
Jordanian construction sector

Part 2- Section (C): project-delivering methods using in the Jordanian
construction industry.
Please indicate which of these project-delivering methods using in the con-
struction industry in Jordan is the most popular according to your experience.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. Project-delivering methods Please tick one
1 2 3 4 5

1 Design-Bid-Build (DBB)
2 Design-Build (DB)
3 Construction Management (CM)
4 Integrated Project Delivery (IPD)

Part 2- Section (D): BIM Status in the Jordanian construction industry.
Please indicate your agreement to the following statements regarding BIM
status in Jordanian construction industry.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. BIM Awareness Please tick one
1 2 3 4 5

1 Am aware of BIM
2 Am currently using BIM

3 BIM is a digital approach that has many
benefits

4 BIM system is facilitating the collaboration
between project stakeholders.

5 BIM is the integration of several
multidisciplinary models.

6 BIM is adopted in my organization

7 BIM is adopted in the construction sectors in
Jordan

Part 2- Section (E): Barriers facing BIM implementation in the Jordanian
construction industry.
Please indicate your agreement to the following statements regarding barriers
to adopting BIM in the construction industry in Jordan.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. BIM Barriers Please tick one
1 2 3 4 5

1 Lack of BIM awareness
2 Lack of training centers
3 Resistance to change culture
4 Lack of BIM specialist in Jordan
5 Lack support from government
6 Lack of initiative from educational institutions
7 Cost of software
8 Absence of national standards
9 Cost of training in new technology
10 Please specify any others barriers

Part 2- Section (F): BIM Benefits.
Please indicate your agreement to the following statements regarding perceived
BIM benefits.
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1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. BIM Benefits Please tick one
1 2 3 4 5

1 As-built drawing model
2 Data sharing among parties
3 Improving decision making
4 3D visualization
5 Improving communication
6 Clash detection
7 Reduce conflicts
8 Improving design
9 Reduce rework
10 Saving cost and time
11 Executing the project successfully
12 please specify any others benefits

Part 2- Section (G): BIM Drivers.
Please indicate your agreement to the following statements regarding drivers
to adopting BIM in the construction industry in Jordan.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. BIM Drivers: Who should drive
the BIM adoption in Jordan?

Please tick one
1 2 3 4 5

1 Government effort
2 Construction associations’ effort
3 Educational institutions effort

4 Effort of large contracting companies (first
grade)

5 Cooperation between all the parts

Part 3- Section (A): BIM adoption in the Jordanian construction industry.
Please indicate your agreement to the following statements regarding BIM
adoption strategies in the construction industry in Jordan.

1:Strongly Disagree; 2: Disagree; 3: Neutral; 4: Agree; 5: Strongly Agree.

No. BIM adoption strategies Please tick one
1 2 3 4 5

1 Develop standards and guides through the
national BIM program

2 Establish technology infrastructure

3 Develop the contract by making BIM
technology in government projects obligatory

4 Develop teaching BIM academic
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