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 Abstract 

This research explores the implementation and impact of Building Information 
Modelling (BIM) and Integrated Project Delivery (IPD) within Pakistan’s 
construction industry, examining how these methodologies could enhance project 
outcomes. Utilizing a quantitative survey, the study gathered data from industry 
professionals to evaluate the extent of BIM and IPD utilization, assess 
perceptions, and identify barriers to implementation. The results reveal that BIM 
adoption in Pakistan is notably low, with an estimated implementation rate of 
just 11% nationally, while findings from this study indicate an even lower rate 
among surveyed firms. Key challenges identified include a significant shortage of 
skilled professionals, insufficient training opportunities, and the high initial costs 
related with BIM technologies. Despite a growing awareness of the benefits of 
BIM and IPD, substantial gaps remain in their practical application, with many 
professionals still unfamiliar with or resistant to these modern methods. A 
comparative analysis with global adoption rates underscores a stark disparity 
between developed and developing nations. While developed countries have seen 
widespread integration of BIM and IPD, driven by government mandates and 
advanced infrastructure, developing countries like Pakistan face considerable 
hurdles. These include a lack of standardized practices, inadequate regulatory 
support, and limited resources for training and development. The study concludes 
that addressing these barriers is critical in maximizing the potential of BIM and 
IPD in Pakistan. Government support, through policy initiatives and incentives, 
combined with enhanced educational and training programs, is essential for 
overcoming the current obstacles. By focusing on these areas, Pakistan can fully 
leverage BIM and IPD to enhance efficiency and support the overall economic 
growth of the construction sector. 
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INTRODUCTION
The inefficiency of project delivery, non-cohesive 
teams, and lack of process integration have all been 
pointed out in the construction industry [1]. The 
traditional, fragmented processes pose challenges 
and uncertainties for multidisciplinary teams across 
various organizations. These issues hinder effective 
information sharing, resulting in communication 
gaps, repeated work, and reduced project efficiency 
and execution. With the introduction of Building 
Information Modelling (BIM) and Integrated Project 
Delivery (IPD), the construction sector has seen 
tremendous progress.  BIM is an all-inclusive digital 
depiction of a constructed facility that comprises 
non-physical items, three-dimensional geometry, and 
related semantic data [3]. Conversely, IPD is a 
collaborative delivery method that promotes effective 
communication and cooperation amongst all project 
participants during the course of the project [4]. The 
construction industry is experiencing rapid and 
ongoing advancements in technologies and 
methodologies, coupled with escalating expectations 
for quality, efficiency, and sustainability. These 
evolving demands present substantial challenges for 
project managers. Recent data indicates that BIM 
adoption in Pakistan is as low as 11%, illustrating a 
substantial gap between the recognized benefits of 
these technologies and their practical 
implementation [9]. This research seeks to critically 
evaluate the current state of BIM and IPD 
implementation in Pakistan, identify the primary 
barriers to their adoption, and propose actionable 
strategies to facilitate their broader integration 
within the construction sector. Addressing these 
issues is crucial for advancing the industry’s 
technological capabilities and supporting its overall 
economic growth. The construction industry in 
Pakistan plays a vital role in the country's economic 
development, contributing significantly to GDP and 
employment. However, the industry faces numerous 
challenges, including inefficiencies, inadequate 
infrastructure, and a lack of advanced technological 
integration. Despite these challenges, there has been 
a gradual shift towards adopting modern 
construction practices, including BIM and IPD, to 
improve project outcomes. The industry's potential 
for growth is substantial, particularly with ongoing 
investments in infrastructure and housing projects. 

Continued focus on improving project management 
practices and integrating advanced technologies is 
essential for the construction sector to fully realize its 
potential in driving Pakistan's economic growth. 
 
1.1 IPD 
In AEC organizations, IPD and BIM have grown 
rapidly in recent years [10]. The emphasis has 
recently shifted to creative project delivery 
techniques [11]. Due to their intrinsic qualities, 
traditional project management techniques like 
Design–Bid–Build (DBB), Design–Build (DB), or 
Turnkey project delivery approaches are becoming 
less popular [12]. IPD is a collaborative approach to 
project management that encourages early and 
ongoing involvement of all stakeholders, including 
owners, architects, and contractors, to maximize 
project outcomes. IPD, in contrast to conventional 
approaches like DB and DBB, which frequently 
result in conflicting relationships and fragmented 
communication, integrates all key participants from 
the outset. Using tools like BIM, this integration 
improves coordination and efficiency, addressing the 
inefficiencies and higher costs that are frequently 
associated with traditional delivery methods. By 
aligning stakeholders' interests through shared risk 
and reward mechanisms, recent research 
demonstrates that IPD can significantly improve 
project performance by reducing conflicts and 
promoting a more cohesive project execution [13]. By 
providing a comprehensive digital representation of 
the physical and functional characteristics of a 
facility, BIM significantly transforms construction 
industry project management. BIM, according to 
recent research, improves project outcomes by 
enhancing resource management, reducing errors, 
and enhancing collaboration among stakeholders 
throughout the project lifecycle. Real-time updates 
and advanced simulations are made possible by the 
technology's capacity to integrate various project 
components, such as design, construction, and 
operations. This contributes to increased efficiency 
and cost savings. BIM's role in modernizing 
construction practices is highlighted by these 
capabilities, which address many of the inefficiencies 
and difficulties associated with traditional project 
delivery methods. [14]. 
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1.2 BIM 
BIM has emerged as a fundamental tool in 
contemporary construction, enabling the simulation 
and management of the entire project lifecycle 
through centralized digital models. BIM integrates 
comprehensive information about a structure's 
design, construction, and operation into a 
centralized digital model, enhancing visualization, 
simulation, and analysis capabilities. This integration 
facilitates informed decision-making and improved 
project outcomes by allowing stakeholders to engage 
in detailed simulations that contribute to more 
accurate and efficient project planning. However, the 
successful implementation of BIM requires 
overcoming challenges related to data management 
and interoperability. Addressing these issues is 
crucial for fully leveraging BIM's potential to 
transform architectural practices [15]. BIM addresses 
a ground breaking methodology in the design, 
designing, and development (AEC) industry, zeroing 
in on the creation and the executives of 
computerized portrayals of physical and practical 
qualities of spots [16]. 
 
1.3 Why BIM is beneficial in the construction 
industry 
BIM bids significant paybacks for the industry of 
construction by addressing various aspects of project 
management and execution. A key benefit of BIM is 

its ability to perform clash detection, enabling the 
early identification and resolution of conflicts among 
various building systems during the design stage. The 
mentioned practical tactic reduces the likelihood of 
inflated on-site modifications and delays, leading to 
smoother project execution. BIM also enhances 
communication among project stakeholders by 
providing a centralized platform where all parties can 
access and share up-to-date information, fostering 
more efficient and effective collaboration. 
Additionally, BIM contributes to more accurate and 
efficient scheduling through its detailed project 
models. The integration of time and cost data within 
BIM models supports precise construction cost 
estimating and enables better visualization of the 
project during the planning and pre-construction 
stages. This comprehensive view aids in organizing 
facility management and mitigating risks by 
providing insights into potential issues before they 
arise. Furthermore, BIM enhances productivity 
through support for prefabrication and modular 
construction, which streamlines the building process 
by allowing for off-site fabrication of components. 
This results in faster construction times and 
improved safety on site, as the prefabricated elements 
are assembled with greater precision and reduced 
manual handling.  

 

 
Fig. 1 Why BIM is beneficial in the construction Industry 
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1.4 BIM Implementation Globally 
Scholars across the globe have been extensively 
examining the obstacles in relation with BIM 
implementation within the construction industry. As 
reported by Bhatti et al. [17], the global adoption of 
BIM surged from 26% in 2007 to 57% in 2016, 
nearly doubling within a decade. In developed 
nations, the progress of BIM implementation has 
been significantly bolstered by mandatory 
government policies [18]. However, in developing 
countries like Malaysia, the adoption rate remains 
low owing to the absence of national BIM guidelines, 
challenges in software amalgamation, competition, 
and hesitancy in skill transfer [19]. 
  
1.5 BIM Implementation Pakistan 
Based on the research the application of BIM inside 
the Pakistani construction industry remains relatively 
underdeveloped, with an adoption rate estimated at 
approximately 11%. The study identifies several 
barriers to more widespread BIM adoption in 
Pakistan. These barriers include limited awareness 
and understanding of BIM technologies, inadequate 
training opportunities, and a general resistance to 
transitioning from traditional construction practices 
to new technological approaches. Despite these 
challenges, the research indicates a growing interest 
in BIM and highlights ongoing efforts to enhance its 
adoption through improved educational initiatives 
and supportive policy frameworks. The findings 
suggest that while BIM implementation in Pakistan 
is currently limited, there is significant potential for 
growth as awareness and infrastructure continue to 
evolve [20]. 
 
2. Research Methodology 
This study was conducted in three distinct phases, 
each strategically designed to collect, process, and 
analyse data to evaluate the influence of BIM and 
IPD on construction projects in Pakistan. The 
research methodology was carefully selected to 
ensure precision, reliability, and reproducibility of 
the findings. 
During Phase 1, a systematic literature review was 
undertaken to conduct a preliminary examination of 
the barriers hindering BIM implementation in 
Pakistan. Additionally, global challenges were 

identified to offer a broader perspective and explore 
common mitigation strategies.  
Phase 2 involved the development and dissemination 
of a structured questionnaire among professionals in 
the Architecture, Engineering, and Construction 
(AEC) industry. This survey aimed to assess and 
prioritize the identified barriers and benefits 
associated with BIM adoption in Pakistan.  
In Phase 3, we analysed the survey data to identify 
key trends and relationships. Descriptive statistics 
summarized the responses, while correlation and 
inferential tests examined the significance of the 
findings. This analysis helped us understand the 
practical impact of BIM and IPD and validated the 
barriers and benefits identified in the previous 
phases 
 
2.1 Questionnaire Survey 
Following the literature review, a structured 
questionnaire survey was conducted to collect 
primary data from professionals working in the 
Architecture, Engineering, and Construction (AEC) 
sectors in Pakistan. The survey was distributed to 19 
firms, selected to represent a diverse cross-section of 
the industry, including engineering, architecture, 
and construction companies. These 19 firms were 
selected through purposive sampling to ensure 
diversity in project type, size, and geographic 
coverage. The questionnaire consisted of 17 
questions, divided into sections that addressed the 
respondents' fields of operation, experience, 
awareness and use of BIM and IPD, and perceived 
benefits and barriers. For instance, respondents were 
asked about their company’s area of expertise, years 
of operation, and their role within the company. 
Questions were also included to gauge the level of 
BIM and IPD adoption, with survey results showed 
that only 6% of the respondent firms reported 
actively using BIM, significantly lower than the 
estimated 11% national implementation rate. In 
contrast, 36% of firms indicated the use of IPD. This 
gap illustrates the variability in adoption between 
different firm types and regions, as also noted in 
previous literature [20]. Additionally, the survey 
explored the perceived effectiveness of these 
technologies in improving project outcomes, such as 
project documentation and communication among 
team members. The survey was designed to capture 
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both quantitative and qualitative data, allowing for a 
detailed analysis of the respondents' experiences and 
opinions regarding BIM and IPD in their respective 
projects. 
 
2.2 Data Analysis 
The data obtained from the questionnaire survey 
were examined through a combination of descriptive 
and inferential statistical techniques. Descriptive 
statistics, including mean values and percentage 
distributions, were employed to synthesize survey 
responses and highlight significant patterns and 
trends. For example, 79% of respondents who had 
used BIM or IPD reported that these tools were 
helpful in their work, while 63% found them 
beneficial for their projects. To further explore 
relationships between variables, cross-tabulation and 
correlation analysis were employed. This included 
examining the correlation between company size and 
the likelihood of BIM/IPD adoption, as well as the 
impact of these technologies on project success 
metrics such as cost, time, and quality. Inferential 
statistics, such as Chi-square tests, were used to 
determine the statistical significance of these 
relationships. Qualitative data from open-ended 

survey questions were analysed using thematic 
analysis, identifying common themes such as the lack 
of national standards, high costs, and the need for 
specialized training as barriers to BIM/IPD adoption. 
The results from this analysis were then compared 
with the literature review findings to identify 
consistencies and areas for further investigation. 
Throughout the analysis, all relevant data were 
included to guarantee the accurateness in addition to 
consistency of the findings. 
 
3. Results and Discussion 
The survey results indicate that most respondents are 
from engineering (47%) and construction (43%), 
with only 10% from architecture. This distribution 
underscores the primary roles of engineers and 
construction professionals in BIM and IPD adoption 
[21]. Additionally, 68% of respondents are familiar 
with BIM and IPD, reflecting the growing awareness 
in the industry [22].  However, the 32% who are 
unaware suggest that further education is needed to 
achieve broader adoption. These findings highlight 
both the current engagement and the existing gaps in 
knowledge across the industry. 
 

 
Fig. 2 BIM Awareness 

 
Figure 3a shows that 36% of companies have been 
operating for 10 years, 26% for 10-20 years, 22% for 
20-30 years, and 16% for over 40 years. Figure 3b 
indicates that 36% of these companies specialize in 
building construction, 31% in infrastructure, 22% in 
industrial projects, and 11% in water projects. This 

distribution highlights a strong focus on building 
and infrastructure, with a mix of newer and 
established firms across the industry, which may 
influence the adoption of BIM technologies, as 
different sectors have varying needs and challenges 
[22]. 
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Fig. 3 Experience and Expertise (a) Total Years of Experience; (b) Expertise in relevant field 
 

3.1 The Role of Government in Promoting BIM 
and IPD 
The survey results reveal a strong consensus on the 
government’s role in advancing BIM implementation 
in the construction industry. Most respondents 
(52%) advocate for the government to assume a 
leading role, underscoring the expectation that 
government-led initiatives and policies are essential 
for driving the widespread adoption of BIM. 
Meanwhile, 26% of participants support a guiding 
role, indicating that while direct leadership is 
favoured, there is also an appreciation for the 

government’s role in providing strategic direction 
and support without full control. Only 6% of 
respondents favour a more general, less involved 
approach, and 16% believe that the government 
should not be involved at all. These findings clearly 
demonstrate that most industry professionals see 
substantial governmental involvement as crucial for 
the successful implementation of BIM, with a 
significant emphasis on the need for strong, 
proactive leadership. 
 

 
Fig..4 Role of Government in Promoting BIM and IPD 
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3.2 Benefits of BIM in Pakistan 
BIM facilitates numerous improvements in the 
construction industry, enhancing various aspects of 
project management and execution. Quantity 
Estimation (79%) is significantly improved, allowing 
for precise predictions of material quantities needed 
for construction. BIM also plays a crucial role in 
reducing Reworks & Clashes (77%), minimizing 
costly revisions during the building process. 
Additionally, it enhances Documentation (77%), 
ensuring that all project information is meticulously 
recorded and accessible. The Design Review (74%) 
process benefits greatly from BIM, facilitating 
thorough assessments of design plans before 
construction begins. Communication (74%) among 
project team members is also strengthened through 
BIM’s collaborative features, fostering better 
coordination. Although slightly less impactful, BIM 

aids New Staff (66%) in quickly understanding 
ongoing projects, and it helps in reducing Omissions 
& Errors (66%) during project execution. 
Furthermore, Client Satisfaction (64%) is positively 
influenced by BIM-implemented projects, indicating 
that the technology meets client expectations to a 
significant extent. The capability of generating new 
3D Views (63%) and sections instantly is another 
advantage. BIM also assists in Planning (61%) and 
contributes to reducing both Construction Time 
(57%) and Construction Costs (57%). Lastly, BIM 
supports Quality Control (56%) during the project, 
and although it has a lower impact, it still helps to 
minimize Execution Problems (53%). These ratings 
highlight the importance of BIM as a tool for 
enhancing efficiency, accuracy, and collaboration in 
the construction industry.  

 
Fig. 5 Benefits of BIM in Pakistan 

3.3 BIM implementation in Pakistan 
The survey results highlight the primary barriers to 
implementing BIM within the construction industry, 
with the lack of professionals (27%) being the most 
significant challenge. This finding aligns with 
existing literature that emphasizes the shortage of 
skilled personnel as a critical hindrance to BIM 
adoption [23]. Following closely, the lack of 
information sharing in BIM (22%) and the high 

initial cost of software (18%) are also substantial 
barriers, reflecting concerns about collaboration 
inefficiencies and the financial burden of adopting 
new technologies [24]. The relatively lower 
percentages associated with incomplete national 
standards (12%), the high cost of training (11%), 
and the high cost of the implementation process 
(10%) suggest that while these factors are important, 
they are perceived as less prohibitive compared to the 
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availability of skilled professionals and information-
sharing challenges. These results underscore the 
multifaceted nature of BIM adoption barriers, 

indicating that successful implementation requires 
addressing both technical and human resource 
challenges. 

 
Fig. 6 BIM implementation in Pakistan 

 

3.4 BIM implementation in other country 
The implementation of BIM in various countries has 
been met with several significant challenges, 
reflecting a range of industry-specific and contextual 
barriers. In many developed nations, high initial 
costs associated with BIM software and training have 
been major obstacles, particularly for smaller firms 
and projects with limited budgets. Additionally, the 
lack of standardized protocols and integration 
frameworks often results in inconsistent BIM 
practices and difficulties in data interoperability. 
Resistance to change among traditional construction 
practices and insufficient support from regulatory 
bodies further compound these challenges. 
Moreover, the shortage of skilled professionals 
trained in BIM methodologies exacerbates 
implementation issues, delaying the realization of 
BIM’s full potential. Addressing these barriers 
through targeted policy initiatives, enhanced training 
programs, and the development of standardized 
practices is essential for overcoming adoption 
hurdles and maximizing the benefits of BIM across 
diverse international contexts. 
 
 
 
 

4. Conclusion & Recommendations 
4.1 Conclusion 
The analysis of BIM and IPD adoption within 
Pakistan’s construction industry reveals a significant 
gap between the potential benefits of these 
technologies and their current level of 
implementation. While BIM and IPD have 
demonstrated their ability to improve project 
outcomes in developed countries, Pakistan faces 
several challenges that hinder widespread adoption. 
These challenges include a lack of skilled 
professionals, insufficient training opportunities, and 
the absence of a supportive regulatory framework. 
The limited adoption rate of BIM in Pakistan, 
currently estimated at 11%, underscores the need for 
targeted efforts to address these barriers.  Global 
comparisons further emphasize the disparity in BIM 
adoption rates between developed and developing 
nations. In countries with established BIM 
mandates, the technology has been effectively 
integrated into construction practices, leading to 
enhanced project efficiency and reduced costs. 
Conversely, in Pakistan, the absence of such 
mandates and the reliance on traditional 
construction practices have slowed the adoption of 
BIM and IPD. Despite these challenges, there is a 
growing recognition of the importance of these 
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technologies in modernizing the construction 
industry.  To fully realize the benefits of BIM and 
IPD, Pakistan must focus on enhancing educational 
initiatives, providing comprehensive training 
programs, and developing a supportive policy 
framework. By addressing these critical areas, the 
country can overcome the current barriers to 
adoption and leverage the full potential of BIM and 
IPD to drive efficiency, reduce costs, and contribute 
to the broader economic development of the 
construction industry. 
 
4.2 Strategic Recommendations for BIM 
implementation in Pakistan and Other Developing 
Nations 
To enhance the adoption of BIM in Pakistan and 
other countries, it is essential to implement several 
strategic recommendations. Firstly, governments 
should develop and enforce standardized BIM 
protocols to ensure consistency and interoperability 
across projects. Investing in comprehensive training 
programs and certification for construction 
professionals can bridge the skills gap and facilitate 
smoother transitions to BIM technologies. Financial 
incentives and subsidies could help mitigate the high 
initial costs associated with BIM software and 
implementation. Additionally, fostering industry-
wide collaboration and knowledge sharing through 
forums and partnerships can address resistance to 
change and promote best practices. Finally, 
integrating BIM with national building codes and 
regulations can support its broader adoption and 
ensure alignment with local construction standards. 
These measures collectively aim to overcome existing 
barriers and accelerate the effective use of BIM across 
diverse contexts. 
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