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AbstractBuilding Information Modelling (BIM) is ubiquitous and one of the finest approaches in the construction industry of developing country such as Pakistan’s. But implementation in the mentioned country’s industry has been slow and numerous hindrances have been faced by the construction practitioners up till now. Objectives: This study aims to highlight barriers in adoption of building information modelling in Pakistan’s construction industry. Methods: Current research survey was undertaken in the entire country after a pilot study. Findings: The study revealing the barriers in adoption of BIM. Lack of Skilled personnel, Unwillingness to share Information between Stakeholders, Legal and Security Issues, High Cost of Implementation were the few important factors revealed. Though, the results vary due to the development level difference in every country. Application/ Improvements: Thus, this article adds in the literature the hindrances/barriers faced by the concerned industry and their significance level.

1. Introduction

Building Information Modeling (BIM) has transformed 

the infrastructure development within the civil engi-

neering industry over the previous decade1. BIM has 

proved to be beneficial for improving the quality of 

project and reducing cost, time, and human resources. 

BIM increases the collaboration between the Architects, 

Structural Engineers, MEP contractors and Construction 

Managers2,3.

BIM can be defined as a multi-dimensional and 

virtual representation of the physical and functional char-

acteristics of the project to be built. It serves as a shared 

knowledge resource for information to aid in decision-

making during conceptual and design phase, construction 

planning and scheduling, cost estimates and maintenance 

of construction projects etc4.

BIM provides better insight of the project for the cost, 

schedule and constructability5. It improves building qual-

ity, reduces lifecycle costs, reduces reworking, improves 

safety, enables the owner to better understand the projects 

from the beginning to end, and optimizes the operational 

efficiency6. A shared knowledge resource is created by 

the implementation of BIM which contains important 

design and operational information about the project. 

BIM makes use of the actual engineering data for creating 

the nD models and helps in identifying and reducing the 

errors and conflicts even before the start of the construc-

tion on ground.

The Construction Industry (CI) has been less pro-

ductive as compared to other industries in the past 50 

years and there are various factors which contribute to 

this7. Most important of those factors is “improper man-

agement of the projects” which includes impractical 
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scheduling and planning, inability to detect conflicts at 

the beginning, poor or inaccurate estimation of the quan-

tities and cost of project, reworking, lack of collaboration 

and communication between different stakeholders etc. 

All these factors affect the quality of project and increases 

cost and time of the project which eventually results in 

decreased productivity of the CI.

Various software programs are developed to counter 

these factors which are affecting the productivity of the 

CI. BIM is a technique that is utilized by those software 

programs. BIM is very useful tool for the clash detection, 

scheduling, fast and accurate time and cost estimation, 

quantification, visualization of the project through 3D 

models, and enhancing collaboration among all the stake-

holders thus resulting in better productivity8.

There are several claims in the past researches that 

BIM helps in the reduction of cost, time and improves 

quality. It has also been observed that there are various 

barriers in the BIM implementation, thus significance of 

this study is that it will enable us to analyze whether the 

claims are true for the CI of Pakistan or not and to deter-

mine what are the barriers for BIM in Pakistan.  

BIM’s increased utilization in the industry has fueled a 

greater interest for research and studies regarding its level 

of market infiltration and benefits in building construc-

tion. 

A number of problems are encountered during the 

implementation of BIM in the CI and this is due to various 

barriers that cause hindrances in the effective adoption of 

BIM. The slow BIM implementation is simply not due to 

one single issue, but rather it is due to the combination of 

various issues. To implement BIM effectively in the CI, all 

these issues must be resolved9.

Several authors have identified barriers in the imple-

mentation of BIM. According to10,11 barriers of BIM 

include Lack of skilled personnel, High cost of imple-

mentation, Lack of National Standard, Legal issues, 

Distribution of risks and costs and project manager needs 

knowledge of BIM to succeed12, further identified reluc-

tance to introduce new technology, Organizational issues, 

Lack of interest of government and increase in the cost 

of human resource due to lack of professionals also cause 

hindrance in the BIM adoption. 

There are many other researchers who have done 

extensive research on the causes of slow adoption of BIM 

and recognized several factors. According to13, BIM wastes 

time and cost, there is lack of case study as an evidence 

of financial benefit, Unsuitability for project and people 

refusal to learn. According to14, barriers include Lack of 

demand from client, Lack of I.T infrastructure; Initial 

setup of BIM is difficult. According to10, Productivity 

losses during transition period and the software programs 

are complex to use, are the barriers of BIM.  Mapping of 

all these barriers is done in Table 1.

Table 1. Test model specifications and test conditions

No. BIM Barrier

01 High cost of implementation (Training, Education 
and Software)

02 Lack of Skilled personnel/Lack of adequately trained 
BIM professionals.

03 Interoperability or Unwillingness to share 
Information between Stakeholders/ Lack of 
information sharing.                                                                         

04 Legal and Security Issues/ Security of confidential 
data in BIM model/Ownership, Insurance and 
Licensing.

05 Lack of National Standard

06 Reluctant to introduce new technology due to social 
and habitual resistance to change (Satisfied with 
traditional Methods)

07 Organizational issues (Not ready for change)

08 Lack of demand from client.

09 Lack of interest of Government.

10 Who should take responsibility for which parts of 
model (Distribution of risks and costs)

11 Lack of case study as an evidence of financial benefit 
of BIM.

12 Productivity losses during transition period from 
traditional methods to BIM.

13 The software programs are complex and are not easy 
to use.

14 Wastes time and human resource.

15 Project manager needs knowledge and experience of 
BIM to succeed.

16 Increases cost of Human Resource (Due to lack of 
professionals)

17 Lack of IT Infrastructure.

18 Initial Setup of BIM is difficult.

19 People refuse to learn

20 Unsuitable for the project.

21 Reluctance to co-operate with other professionals.

2. Research Methodology 

Current study adopts initially a literature review to spot 

the barriers in implementation of BIM.  Moreover, a 
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structured questionnaire was circulated amongst profes-

sionals to investigate their perceptions concerning the 

implementation of BIM. Pakistan Engineering Council’s 

database was utilized to search the construction profes-

sionals; served as a sample for this research.

Structured questionnaire prepared and used for the 

collection of data, was distributed to a total of 120 people, 

among which 89 responses were obtained leading to the 

response rate of 75%, which is quite satisfactory as per 

recommendations20,21.  Random sampling technique was 

used as surveying methodology. In this technique, every 

member of population has equal and likely chances to 

be involved as respondent leading to a known and non-

zero probability of selection. It is recommended to use 

this method due to cost efficiency, quicker response and 

increased reliability of data.

The questionnaire contained two main sections. The 

first section pursued information on the respondents’ 

profile i.e., demographic variables. The second section 

sought about the ranking of barriers in implementation of 

BIM in construction projects of Pakistan. 5-point Likert 

scale was used, and the data was analyzed using descrip-

tive statistics and average index method22.

3. Result and Discussion

Figure 1 show that 61 % of the survey participants were 

members of the consultant firms, 11% were member of 

constructor firms and 9% survey participants from cli-

ent sector. While 19% of survey respondents participants 

except from consultant, constructor and client firms, but 

are registered under the license of Pakistan Engineering 

Council.

In continuation to that, the respondents involved in 

this study had vast range of experiences. The results depict 

that more than 58% respondents had experience of more 

than 11 years of working with BIM applications. About 

18% respondents had experience of 6 to 10 years of work-

ing in construction industry in which BIM applications 

are used. More than 30% respondents had experience of 5 

years or less. As data shows a variety of experience range, 

which portrays opinion of stakeholders of all categories 

leading towards high reliability. 

Similarly, there are three categories of organizations 

involved in this survey. Most of the respondents are from 

the private sector with 72 respondents. This is followed by 

government sector with 13 respondents. Organization of 

joint venture category is the lowest with 4 respondents. 

Table 2 presents the results of respondent’s experience 

and its category of organization.

Figure 1. Type of survey participants.

The study identifies the main critical barrier to the 

implementation of BIM to the construction industry. 

Table 3 shows the relative rank among the critical factors 

that affect the successful implementation of BIM tech-

nology in construction industry based on the existing 

frequency of descriptive data collection materials.

Table 2. Experience respondents and its category of organization

Respondents 

Experience
Frequency Percentage

Category of 

Organization
Frequency Percentage

More than 11 
Years

46 51.68 Private 72 80.89

6 – 10 Years 16 17.97 Government 13 14.61

Less than 5 
Years

27 30.33 Joint Venture 4 4.49

Total 89 100 Total 89 100
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Table shows 3, shows that the barrier “Lack of Skilled 

Personnel” is ranked first with an AI of 4.13 and SD of 

1.05 , followed by “Interoperability” with an AI of 4.09 

and SD of 1.04. “Legal and Security Issues” comes at third 

rank with an AI of 4.08. Fourth most important barrier 

highlighted through the survey is “High cost of imple-

mentation” with an AI of 3.73 and value of SD as 0.98.

3.1 Lack of Skilled Personnel

The lack of skilled or well-trained BIM professionals is 

one of the biggest barriers in the implementation of BIM 

in the construction industry since productivity of BIM is 

completely dependent on the qualification of the person 

using the BIM tool. For the successful implementation of 

BIM, the project team members must be skilled in their 

respective specific field regarding BIM. 

According to the study by13, majority of the compa-

nies in their research who had not adopted BIM believed 

that the process of training would cost a lot of money with 

respect to time and human resource. Furthermore they 

considered the issue of training to be the largest barrier to 

BIM implementation because of the investment following 

Table 3. Barriers in implementation BIM

No. BIM Barrier ES VS MS SS NS SD AI Rank

BB
1

High cost of implementation (Training, Education and 
Software)

40 22 15 5 7 0.98 3.93 4

BB
2

Lack of Skilled personnel/Lack of adequately trained 
BIM professionals.

53 13 11 6 6 1.05 4.13 1

BB
3

Interoperability/Unwillingness to share Information 
between Stakeholders/ Lack of information sharing.

47 22 6 9 5 1.03 4.09 2

BB
4

Legal and Security Issues/ Security of confidential data 
in BIM model/Ownership, Insurance and Licensing.

56 9 6 11 7 1.02 4.08 3

BB
5

Lack of National Standard 38 13 22 10 6 0.95 3.75 8

BB
6

Reluctant to introduce new technology due to social 
and habitual resistance to change (Satisfied with 
traditional Methods)

42 18 9 14 6 0.97 3.85 6

BB
7

Organizational issues (Not ready for change) 38 22 11 9 9 0.96 3.80 7

BB
8

Lack of demand from client. 46 16 6 12 9 0.97 3.88 5

BB
9

Lack of interest of Government. 32 22 14 16 5 0.94 3.67 9

BB
10

Who should take responsibility for which parts of 
model (Distribution of risks and costs)

26 16 8 19 20 0.86 3.10 16

BB
11

Lack of case study as an evidence of financial benefit of 
BIM.

36 12 9 18 14 0.91 3.43 12

BB
12

Productivity losses during transition period from 
traditional methods to BIM.

24 28 11 9 17 0.90 3.37 13

BB
13

The software programs are complex and are not easy to 
use.

24 12 26 16 11 0.88 3.25 15

BB
14

Wastes time and human resource. 24 18 32 9 6 0.92 3.51 11

BB
15

Project manager needs knowledge and experience of 
BIM to succeed.

28 16 20 11 14 0.90 3.37 13

BB
16

Increases cost of Human Resource (Due to lack of 
professionals)

38 9 14 19 9 0.92 3.54 10

BB
17

Lack of IT Infrastructure. 26 8 32 14 9 0.89 3.31 14

BB
18

Initial Setup of BIM is difficult. 12 22 16 22 17 0.86 2.89 17

BB
19

People refuse to learn 11 20 32 19 7 0.86 3.10 16

BB
20

Unsuitable for the project. 19 8 22 21 19 0.87 2.85 18

BB
21

Reluctance to co-operate with other professionals. 40 22 15 5 7 0.98 3.93 4
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the change. Decisions are generally made by the inves-

tors on the basis of financial gains but due to insufficient 

number of case-studies and lack of evidence for potential 

financial benefit of BIM the companies are generally not 

very keen in investing. 

A wide range of BIM short courses are offered in 

the market. However, the quality of these courses var-

ies considerably due to lack of clear BIM guidelines by 

the government. Even for the diploma and undergradu-

ate degree programs offered by the local universities, 

requirement of BIM training in their curricula is neither 

standardized nor mandatory. This is the reason why the 

respondents demand more “proper” education and train-

ing for BIM15.

3.2 Interoperability

As construction projects requires a sophisticated exchange 

of reliable information among all the stakeholders, which 

makes this process a complex process. Conventionally all 

this information was shared in shape of document and 

drawings, but this was not effective. Due to adoption of 

BIM, a decent piece of information can be exchanged 

in an effective manner. This tool is not only valuable at 

design phase, but it also helps in information interchange 

amongst various people at different phases.

There might be a different approach of each construc-

tion practitioner who uses different tool or had links 

with several vendors. This makes the record keeping and 

information management more difficult. Designed BIM 

tool also varies from place to place and project to project 

due to variation of vendor, or different nature of busi-

ness for each user. This is still a challenge for BIM users 

which is due to inadequate or lack of interoperability. 

Interoperability in BIM for use in multivariate projects 

and for multi-accurate models for the accomplishment of 

several purposes within a single model is still a challenge 

for developers9.

3.3 Legal and Security Issues

Implementation of BIM has barrier of several legal 

aspects. One of the most important aspects is ownership 

of the data. There is always a conflict of interest among the 

owner and developer, but sometimes the claims are also 

made by architects and designers. There is no universal 

solution to this problem but can be managed by case to 

case and project to project depending on circumstances 

of each project. The second most occurring legal issue in 

BIM is licensing problem and this problem exaggerates 

when data is entered by multiple users of different fields6. 

Another important problem in this field is the position 

of rights of accessing and controlling the data. As every 

partner claims to possess access and rights to keep, mod-

ify and control the data. In case of multiple accesses, the 

issue of inconsistency, inaccuracy, and irregularity of data 

may happen, and no one will be ready to take responsibil-

ity of that12.

Another major problem in BIM modeling is inaccu-

racies in the data, which leads to faulty calculations and 

inaccurate predictions. The process of data entry and 

data updating entails a large risk factor and ensuring data 

accuracy had always been a challenge to the profession-

als. Though BIM models can run a huge data with speed 

and accuracy and gives cost and time estimates in a reli-

able manner, but it needs proper and precise data entry. 

Besides the dimension of reliable estimations and persis-

tent schedules of cost and time the issue of interoperability 

between various users and amid parts of the model is of 

concern. This issue also occurs when data from various 

BIM tools is linked together and a single run has been 

made. This issue needs re-entering and update of the data 

as per dimensions of new tool being used9. 

3.4 High cost of Implementation

It is expected that BIM will provide significant benefits to 

the AEC industry but its adoption and implementation 

requires costs, as with any new technology. The perceived 

costs for the implementation of BIM technology con-

sists of education and training costs, administrative and 

start-up costs, and costs during the transitional period. 

Implementation cost is commonly considered as a barrier 

to the BIM implementation. Implementation of BIM has 

mainly increased in the large companies which have the 

resources. Specific software and data storage is required 

for BIM implementation which costs a significant amount 

of money to the company. New software’s cost depends on 

the firm’s existing IT facility but that cost could present a 

barrier to small firms. High cost of implementation and 

applications forces investors and potential BIM adopters 

to consider their options carefully16-19.

4. Conclusion

BIM is one of the advanced and utmost requirements 

of the era for the construction industry specifically, for 
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Pakistan. BIM is helpful in detecting the clashes amongst 

various models of any construction project prior to real 

execution. Thus, helps in saving cost, time, design and 

execution complexities. Numerous obstructions are 

observed in a construction industry like Pakistan’s in 

implementing BIM such as Lack of Skilled Personnel, 

Legal and Security Issues, High cost of implementation 

etc. The higher officials will have to take serious actions 

including training of personnel, arranging awareness and 

information workshops and seminars for proper intru-

sion of BIM in the industry. Though the initial setup is 

difficult and costly but once implemented, the organiza-

tions will groom and industry will flourish well. 
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