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Abstract :-There is a key of study refer the barriers and 

facilitating factors of BIM that effect on BIM. This study 
identifies through literature review the key factors affecting 
BIM adoption and BIM adoption affecting to building 
performance. The aim of this paper to examine Critical 
Success Factors (CSFs) affecting of BIM adoption and 
concerning the details involved in BIM for Building 
Performance in design construction in Libya.  The validates 
the model for construction organisations in Libya using 
questionnaire survey. There were collected 385 responders 
final questionnaire involved in this survey. This model was 
tested using Structural Equation Modelling (SEM) and was 
promising to give guidelines for engineers,designers, 
developers and practitioners.                                                                        

  Keywords: Building Performance, Building Information Modelling 
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I. INTRODUCTION 

      In the last two decades, Information Technology (IT) has 

revolutionized the building design and the adoption of 

advanced Computer-Aided Design (CAD) modeling in 

building design has made the final products more efficient 

and less costly since it provides the data needed for building 

performance analysis and evaluation as design on the project 

proceeds (Nguyen, Shehab and Gao, 2010). 
 

     There is a key of study refer the barriers and facilitating 
factors of BIM that effect on BIM, Building Performance 
(BP) companies and organizations in Libya, also some 
researchers such as (Saleh 2015) mentioned there is lack of 
studies about BIM and low of adoption levels of technology, 
there is need to investigate what are factors effect to BIM 
adoption in construction industry in Libya. 

     The concept of BIM has existed since the 1970s. 
Eastman, and Teicholz (2011) mentioned that the term BIM 
first appeared in a paper by van Nederveen and 
Tolman(1992).  However, the terms Building Information 
Model and Building Information Modeling (including the 
acronym "BIM") had not been popularly used until 
Autodesk released the white paper entitled "Building 
Information Modeling". As a common name for the digital 
representation of the building process as then offered under 

differing terminology by Graphisoft as "Virtual Building", 
Bentley Systems as "Integrated Project Models", and by 
Autodesk or Vector works as "Building Information 
Modeling" to facilitate exchange and interoperability of 
information in digital format.  

      It would appear that BIM enabled construction work has 
come closest to  a  mandated collaborative  working  
methodology;  facilitating  the  redesign  of  organizational  
functions  and processes  toward  integrative  design,  
multiple  stakeholder  collaboration,  common  goal-setting,  
the quick efficient presentation of complex concepts to 
enable fast and effective decision-making, and an emphasis 
on dialogue between stakeholders (Ahmad et al. 1995). 
Aspects of working methods that are purportedly required to 
meet already established BREEAM assessment criteria and a 
paradigm shift in the approach to sustainability advocated by 
many commentators (Du Plessis & Cole 2011; Cole 2011). 

       According to a survey from American Institute of 
Architects (AIA), Building Information Modeling (BIM) 
technology experienced a 160% increase in use by the 
mainstream architectural community between 2005 and 
2009. Even though, many problems are associated with the 
adoption of this technology, particularly in developing 
countries.  The use of BIM requires more than the adoption 
of its technology by one group in the architecture, 
engineering, and construction industry. Despite an increase 
in the software’s adoption, the construction industry is still 
experiencing barriers with BIM. 

      Building Information Modeling (BIM) has emerged 
from three-dimensional (3D) architectural design technology 
to a comprehensive ‘methodology to manage the essential 
building design and project data throughout the building’s 
lifecycle’ (Penttila¨, 2006). The knowledge domain of BIM 
is expanding with its implementation in many countries in 
the conceptualization, design, construction and operation of 
the buildings. In this article, a review of BIM initiatives for 
its implementation in a number of countries is presented. 
Such initiatives can be categorized with respect to the type 
of main stakeholders taking initiatives, such as the public 
and private sectors, as well as by the class of initiatives. 
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BIM initiatives have been classified into the policy, process 
and technology fields (Succar, 2009). 

      The reason was chosen some of Critical Success Factors 
(CFAs) in construction industry in Libya from the researcher 
because the theories were used in proposal model associated 
with Critical Success Factors (CSFs). The study is targeting 
to Libya's construction stakeholders, managers, architects, 
engineers, contractors and academics because they are 
directly related to the industry construction. 

     This paper aims to examine the factors affecting the 
adoption of BIM among construction industry in Libya and 
examine the mediating effect of BIM adoption on the 
relationship between Critical Success Factors (CSFs) and 
Building Performance (BP) in the construction industry in 
Libya. 

II. METHODS 

      Data has been coded and run using the SPSS version 
23.0 for windows and then the AMOS graphics software of 
version 23.0, using the CFA technique i.e. Confirmatory 
Factor Analysis(CFA) technique was used to analyse the 
data. Even though it is quite like the Multiple Regression 
technique . 

      CFA analysis method was employed to test convergent 
validity for exogenous variables the resulting statistical 
estimate of measurement model for exogenous and 
endogenous variables . 

III. RESULTS AND DISCUSSIONS 

1. Proposed Model  

     It is generally assumed that attitude and behavior of 
managers can play an essential role in the performance at 
work.However, it should be examined from different angles. 
Identifying these variables in the proposed model can help 
improve the EM usage in developing countries, where there 
is a remarkable lack of similar technology adoption studies, 
particularly EM related technology. Hence, in an attempt to 
fill the research gap, the present study is initiated to identify 
the factors which affect the intention to use the EM in a 
developing country context. 

Figure 1. Proposed Model. 

2.Messurements model for exogenous variable.  

      The first purpose of conducting Confirmatory Factor 

Analysis (CFA) was to exclude any scale item or latent 

factor that was not well fit and thus create the best possible 

measurement model. The second purpose of performing 

CFA was to test reliability, validity and unidimensional of 

multi-item measures. 

      CFA analysis method was employed to test convergent 
validity for each variable. Moreover, the following sections 
explain CFA for exogenous variables. This study examines 
nine exogenous variables which are senior management 
support, training, trust, experience, technical support, 
usefulness, ease of use and user involvement. To improve 
the measurement model fit, some items that had low factor 

loading and had high error using Modification Indices (MI) 
to achieve Goodness-of-Fit were excluded. Inspection of 
(MI) indicated that the errors of items (Trust1 ---- Trust2) 
and (Trust7 ---- Trust8) should be correlated because they 
are considered to have high correlation which would 
jeopardize. 

      In this study, most of the indices showed achievement of 
a good fit as per recommended values (Hair et al., 2010). 
The final model showed the ratio of the chi-square to the 
degree of freedom (normed χ2) was 1.411, less than 5 and 
RMSR is 0.041 less than 0.10 indicating a good model fit 
and the RMSEA is 0.033, less than 0.08 which is considered 
a good fit (Hair et al., 2006). Also other measures indicated 
GOF of the model to the data (CFI = 0.951, IFI= 0.952, 
TLI= 0.959) which indicated that the model employed in 
this study is a good fit to data (Schumacker & Lomax, 2004) 
(Lee and Kim, 2007).  Table 1 presents the resulting 
statistical estimate of measurement model for exogenous and 
endogenous variables. 

Table 1. Standardized Regression Weights of Endogenous Variables              

  Figure 2 shows the measurement model for exogenous and 
endogenous variables. configured the multicollinearity issue 
among Critical Success Factors (CSFs) of BIM adoption. 
The present study hypothesised and validates eight Critical 
Success Factors (CSFs) on the adoption of BIM in the 
construction industry in Libya. A Confirmatory Factor 
Analysis(CFA) for each variable was conducted to confirm 
and validate the measurement and operationalization of the 
predictor. 
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Figure 2. Measurement Model of Exogenous Variables "Critical 

Success Factors 

3. Measurement Model of Endogenous Variables 

      Furthermore, Table.2 also configured the 

multicollinearity issue among endogenous variables. BIM 

adoption and Building Performance(BP) was tested as valid 

measurements of BIM adoption in the construction industry 

in Libya. Pearson Correlation(PC) between BIM adoption as 

mediating variable and Building Performance (BP) as 

dependent variable in the structural model was found as 

positive and significant relationship (0.08) and also 

confirmed the Multicollinearity issue between BIM adoption 

and Building Performance (BP). 
 

Table 2. Standardized Regression Weights of Exogenous Variables 

       Figure 3 also clearly stated the different measurement of 

BIM adoption and Building Performance (BP) in the 

construction industry. The measurement model brought a 

configuration of structural model of BIM adoption as 

configuredThe result achieved a positive effect between 

each external variable and also the effect of the external 

variables on using technology (Winarto 2011). 

Figure 3. Measurement Model of Endogenous Variables "BIM 
Adoption & Building Performance " 

 

 

Table 3. Fit indices and their acceptable thresholds(Hooper, D, 
Coughlan, J and Mullen, M (2008) 

 

VI. CONCLUSION 

     Since the objective of this paper is to develop a 
conceptual framework on the adoption of BIM among 
construction organizations in Libya as an example of 
developing countries. the framework is useful as a guide for 
engineers and project managers in organizations to focus on 
new possibilities of performance improvement through the 
expected usage of BIM.  An extensive adoption of BIM not 
only increases a firm’s awareness of opportunities for 
undertaking competitive actions, but also allows the 
company to achieve greater enhancement on its ability and 
responding quickly to the dynamic changes of the 
competitive environment within the context of building 
performance. Building Information Modeling adoption has a 
direct positive and significant influence on the Building 
Performance (BP). In addition to that, Building Information 
Modeling Adoption has a full mediating influence on the 
relationship between Critical Success Factors (CSFs) and 
Building Performance (BP). 
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