
                Business Management Dynamics  

Vol.7, No.4, Oct 2017, pp.01-16 

   

©Society for Business and Management Dynamics 

Analysis of Organizational Culture in Brazilian Building Companies to Evaluate 
Changes Required by BIM Technology  

Guilherme de Almeida1, Luiz Carlos Brasil de Brito Mello2  
 
Abstract  
The Brazilian construction sector is undergoing significant changes. Because of 
the low quality of the products offered by companies, discussions are ongoing in 
the industry regarding the changes needed to improve overall production chains. 
Because of this, there is the option of building information modeling (BIM), a 
technology that reduces costs and time, increases productivity, and improves the 
project quality. However, the reduced dissemination of technology in the 
construction market has been verified. Within this context, this research seeks to 
analyze the organizational culture of construction companies in Niterói, Rio de 
Janeiro, to assess the cultural aspects that must be modified in order to 
successfully implement BIM. The study seeks to address these issues using a 
questionnaire and organizational culture assessment instrument (OCAI), 
whose goal is to investigate interest in and knowledge of technology, the 
challenges and reasons that would lead companies to deploy BIM, and the 
organizational relationship profiles. Additionally, the study investigates 
dominant company characteristics, organizational leadership, employee 
management, organizational glue, strategic emphases, and success criteria. 
Then, after analyzing these items, the organizational culture is defined to assess 
whether companies meet the requirements for BIM technology, through 
comparison with data obtained from experts working with BIM. Therefore, after 
evaluating this information, it might be concluded that most companies do not 
use BIM, indicating that the main difficulty in adopting the technology would 
be the resistance to change by teams and a lack of time and planning. 
Subsequently, it was observed that companies are characterized by market 
culture, where there is little flexibility to change, emphasizing stability and 
control. In contrast, the BIM experts identified clan culture as the ideal setting 
for the successful deployment of BIM, because issues related to participation and 
collaboration between all stakeholders are essential. Finally, the present work 
shows that, in addition to training and technical team work qualifications, it is 
necessary to modify the organizational culture, so that the technology can be 
successfully deployed and the benefits can be experienced by all. 
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INTRODUCTION 
The construction industry (CI) in Brazil has great economic importance, not only for the high volume of 
financial resources it mobilizes and the fact that it is a strong potential generator of jobs, but also because 
of its ability to contribute to the dynamism of many industry segments and services (Breitbach, 2009). 
Certain issues stand out, such as industry characteristics, the high representative of the CI in the 
country’s gross domestic product (GDP), through the consumption of available natural resources, and the 
use of high amounts of workmanship. Additionally, there are complex production chains, which extend 
from the mineral extraction industry to the sale of properties or the use of built infrastructure, such as 
bridges, roads, and industrial structures (Souza et al., 2015). 
However, since 2014, imbalances in public accounts and the political crisis in the country have caused a 
recession in the Brazilian economy. According to a macroeconomic analysis by the Department of the 
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Construction Industry (Deconcic, 2016), in 2015 there was a loss of 461,000 jobs, and in 2014 there was a 
real GDP fall of 7.7% in the construction production chain. According to the Civil Construction Union 
(Sinduscon, 2016), the political crisis considerably worsened investor confidence, because the strong 
negative GDP performance of construction contributed to the fall in gross fixed capital formation, by 
limiting the future recovery abilities of the economy. 
In contrast, according to experts from M&T Expo3 (2015), the crisis in construction has served as a lever to 
accelerate innovations in organizational processes that improve productivity, quality, and profitability. 
That way, in the search for the final quality of the product and its development processes, increasing 
productivity and reducing costs are considered by private companies to be opportunities for achieving 
competitive differentiation (Nascimento, 2012).  
In the face of this reality, building information modeling (BIM) has grown as a leading information and 
communication technology in the construction industry (Wong, A.; Wong, F.; Nadeem, 2010). BIM is a 
technological software development innovation based on information modeling, which allows for 
enormous advancements in the area of management, in view of its innovative nature with respect to 
project coordination. 
In Brazil, since 2007, some private sector companies (including builders, developers, and designers) have 
mobilized to implement BIM technology. However, despite these initiatives, BIM is not yet widespread in 
the construction industry in Brazil (Souza; Wyse; Melhado, 2013). According to Covelo (2011), there is a 
delay relative to developed countries with respect to the knowledge, integration, and training of 
professionals who assist in the deployment of a collaborative approach and are essential to the success of 
new BIM-based technologies. Within this context, the study of organizational culture is of great 
importance to those who propose to investigate the reality of an organization, with the goal of mitigating 
difficulties in the process of deploying changes (Rezende, Freitas and Silva, 2011). In addition, 
organizational leadership has a key role in the implementation of these plans. The first important step is 
the acquisition of skills and characteristics, so that the resistance inherent in inter-organizational teams 
does not prevent the progress of those measures. 
Therefore, this work analyzes the organizational culture of Brazilian construction companies involved in 
the subsector of residential and commercial buildings, in the municipality of Niterói in Rio de Janeiro. To 
this end, the present research seeks to assess whether the cultural characteristics of companies must 
undergo change in order to achieve greater efficiency in the deployment of BIM technology. 
 
Research Questions 

The questions to be answered in this research are as follows: 
        
       Q1 – Are the surveyed companies interested in implementing BIM technology? 
       Q2 - What are the organizational relationship profiles that companies currently have in their own 
design processes? 
       Q3 - What organizational culture must a particular construction company possess for BIM to achieve 
the expected results? 
       Q4 – Do the surveyed companies have an appropriate organizational culture to receive BIM? 
       Q5 - If not, are companies willing to change the organization of their work and culture to meet the 
requirements of BIM technology? 
 
We sought to address these research goals through the following steps: a literature review to understand 
BIM technology, organizational culture, and leadership; the development of a research methodology; the 
analysis of results; and final conclusions. 
 
 
 

                                                           
3
 The M & T Expo is a Brazilian event focused on equipment for construction sites and construction systems 
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LITERATURE REVIEW 
 
Building Information Modeling 
According to Eastman et. al (2011), BIM is by definition "a 3D information model, consisting of objects 
that represent the entire project, associating the design with complete information on all of its 
components." From this, the designers and builders clearly share information, and thus, can determine 
the adequacy of the construction processes and detect errors and omissions in the construction stage 
(Baptista,  2015).  
Toledo (2009) reaffirms that BIM is "a concept that primarily involves the modeling of project 
information, creating an integrated digital model of all disciplines, and that covers the entire project life 
cycle." Through this methodology, project management becomes more effective, because problems that 
would typically be detected in the execution phase of work can instead be identified with BIM in the 
design phase. 
According to Nevena (2009), the strength of BIM lies in its facilitation of easier communication in a more 
appropriate format within a more complex project. BIM facilitates communication between the project 
team and stakeholders, including owners, architects, engineers, contractors, builders, and end users. On 
the other hand, Kymmell (2008) explains that BIM involves the design and simulation of processes, in 
which the simulation is integrated and coordinated, containing all the information needed to plan and 
build a project. BIM technology therefore is a linked database. Consequently, each time a user makes a 
change, the database and respective documents update. Therefore, there is no loss of information, or 
repeated information, as in the current process, in which all designs are typically executed on separate 
files (Garbini, 2012). 
However, the reorganization of multidisciplinary teams and changes in project coordination are just a 
few reasons why organizations may resist adopting BIM. Therefore, because of the difficulty associated 
with deploying a new technology, experts in the field of architecture, engineering, and construction 
(AEC) have aimed to modify project management techniques, thus adapting to the new management 
model of BIM. Such professionals have been called BIM managers (Barison, 2015). To fulfill the scope of 
activities of a BIM manager, it is important to note that the professional obtains a leadership profile, 
adapts multidisciplinary work, and understands workflows and design processes. According to Durante 
(2013), finding a professional that meets all of these requirements has been difficult because, in general, 
professionals interested in BIM technology do not possess the necessary background of knowledge, 
because they do not have work experience.  
 
Organizational Culture 
According to studies carried out by Cameron (2008), it was concluded that several authors who deepened 
the study of organizational culture during the 80s and 90s proposed numerous variables and dimensions 
to evaluate organization culture. Thus, based on this assumption, the same individuals indicated that it 
would be impossible to include all factors in a model and, when adopting a single model for a particular 
research project, probably, it would allow for the consideration of important attributes (Guzi, 2011). 
From this analysis, considering the difficulty of obtaining a single model, Cameron and Quinn (1999) 
created an organizational culture assessment instrument (OCAI) based on the competing values 
framework (CVF) created by Quinn and Rorbaugh (1981), whose model is the result of research on 
indicators of efficiency in organizations, followed by research on culture, leadership, structure, and 
information processes.  
The CVF is valid for diagnosing and guiding the process of changing an organizational culture, because it 
covers many of the dimensions proposed over the decades, including the results of empirical and 
validated derivations (Guzi, 2011). In contrast, Cameron and Quinn (1999), using more detailed 
assessments, identified significant elements of the basic assumptions of the CVF, and defined four types 
of organizational culture, which was developed the OCAI. The four types of organizational culture 
identified by the researchers were: 
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o Hierarchy Culture: Focuses on internal organization. The work environment is formal and 
structured, with various hierarchical levels, and is always concerned with long-term stability, 
predictability, and efficiency. Procedures, rules, tasks, and functions are generally stable and integrated. 
The leaders in this culture are characterized by being good coordinators; 

o Clan Culture: Culture of greater flexibility. The focus, as well as the culture of hierarchy, is internal. 
Clan culture assumes that the ideal way to obtain results is through work teams. Customers, in this case, 
are seen as partners, and institutions defend human work environments. The role of leadership is to 
facilitate participation, collaboration, commitment, and loyalty; 

o Market Culture: External-facing organizations are concerned with the competitive market. The 
focus is always results and productivity. The external environment is not seen, for this type of culture, as 
benign, but hostile and very competitive. The leaders in this culture are geared to implementing goals 
and focusing on profits; 

o Adhocracy Culture: This culture offers flexibility and external focus, dynamism, entrepreneurship 
and creativity, and targets the production of innovative products and services. This culture places higher 
value on pioneering ideas, with leadership that is visionary and risk-oriented. 

 
Organizational Leadership 
It is known from organizational practice that some factors facilitate the implementation of plans for 
change, and others inhibit the action of the leader. Leadership, depending on how it is applied, can be a 
facilitator or an inhibiting factor in the execution of a task or change in any other activity (Mello, 2003). 
Within this context, there are behavior characteristics that are considered fundamental to the effective 
exercise of leadership (Moraes, 2006). According to Bennis (1996), the underlying issue with respect to 
leadership is confidence. According to the author, the ingredients required for this to be generated and 
perceived are as follows: 
 

o Constancy - Leaders must be consistent and remain on the planned course, not creating surprises 
for the group; 

o Coherence - There should be no difference between what leaders do and what they say;  
o Reliability – Leaders must always be present, supporting employees in key situations;  
o Integrity - Leaders must fulfill their promises. 

 
Robbins (2002) reports that confidence, or lack thereof, is an increasingly important issue in 
organizations. Trust is a "positive expectation" that someone else will not act in an opportunistic way, 
whether by words, actions, or decisions. With respect to attitudes, confidence in leadership can be 
associated with the results of high levels of commitment to the organization, and job satisfaction 
(Drummond, 2004). Mayer et al. (1995) suggest that individuals who perceive their leaders as having 
integrity, grace, and aptitude are more predisposed to expose themselves to risky behavior. 
 
RESEARCH METHODOLOGY 
 
Population and Sample 
Our study focused on construction companies, whose activities involve the subsector of residential and 
commercial buildings in the city of Niterói in Rio de Janeiro, Brazil. For the collection of population 
information we used two sources of information. The first source was the Business Catalog of the 
Regional Council of Engineering and Agronomy of the state of Rio de Janeiro (CREA-RJ, 2016), which 
lists the registered and active companies, making it possible to perform query filters in the catalog. 
Therefore, we obtained a list of 104 civil engineering companies registered in the municipality. However, 
we realized that the companies on this list participated in several activities in the field searched (for 
example: contractors, consultancies, business premises, offices, and projects). From this evaluation, there 
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were a few more filters in the CREA-RJ catalog, such as the choice of key words like "engineering" and 
"buildings" or even visits to the sites of companies. This was done with the goal of retaining only 
construction companies. Finally, we obtained a sample of 11 construction companies. The second source 
identified was the Real State Market of Construction Companies Association (Ademi, 2016), which is a 
means of communication and information for professionals interested in real estate in the municipality of 
Niterói. In this way, we obtained an additional 10 construction companies, increasing the sample 
population to 21 companies.   
Because we used a small population and not all companies agreed to participate in the research, we first 
sought to invite all companies to participate in the research. In this way, through the knowledge of 
professionals who work in the listed companies or by telephone or email contact, those professionals 
were invited to play a leading role in responding to research instruments. According to the research 
carried out in the theoretical framework of this work, the leader plays an important role in organizations; 
the leader has the authority to make changes in processes and work organizations. Therefore, to the 
detriment of this justification, we focused on sending the search instruments to these professionals, 
whose job it is to make decisions. Therefore, the professionals involved were project managers, project 
coordinators, managers, etc. The approaches initiated in July were finalized in early September 2017, 
giving us a sample of eight companies (eight leaders) as collaborators in the research. Thus, the results 
obtained from this research do not represent the reality of construction companies in the municipality, 
but rather participating companies from the sample in this locality. 
 
Questionnaire and OCAI 

For survey data, a questionnaire and OCAI were used to answer the research questions set out in the 
introduction. The questionnaire was divided into two parts. The first part aimed to answer research 
question Q1, while the second part aimed to answer research question Q2. In the first part, we sought to 
identify whether a company was aware of BIM technology had an interest in adopting it in the 
organization. Then, we assessed issues related to the benefits and difficulties associated with deploying a 
new technology, as well as the associated products. The questions were answered using the Likert scale, 
with the following grades: 1 – "unimportant"; 2 - "little significance"; 3 - "Indifferent"; 4 - "Important"; and 
5 - "very important". In the second part, we aimed to define the profile of the organizational relationships 
of the companies. To accomplish this, the statements provided by the respondents were structured based 
on their degree of importance on a Likert scale.  
In this research, to define the reliability of the questionnaire, we used the Cronbach's Alpha for each part 
of the questionnaire, as can be seen in table 1. 
 

Table 1 – Analysis of reliability through the Cronbach's alpha 

Part of the questionnaire Cronbach's alpha N Reliability 

1st 0,843 27 High 

2nd 0,856 11 High 

Note: N = Number of questions in the questionnaire. 
 
To answer the research questions, we applied the OCAI to Q3, Q4, and Q5. Basically, the OCAI consists of 
six items, including models of competitive values, which are: dominant characteristics, organizational 
leadership, management of employees, organizational glue, strategic emphases, and success criteria. To 
complete the OCAI, the following steps are required: 
 

1) Each item is composed of four statements, among which respondents must distribute 100 points, 
depending on the extent that each choice corresponds to the organizational culture. This score is 
indicated in the “current” column with respect to the culture of the organization; 
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2) At the end, when all six items for the “current” culture are filled, we sum up the points for each 
statement (A, B, C, and D). This sum is divided by six, leading to the end result of the “current” culture of 
the organization. It is important to note that the sum is made by the letters of each item (i.e., the scores for 
the letter A for each item are summed and divided by six, and so on with the other statements); 

3) After obtaining information the “current” culture of the organization, the next step is to identify 
the "preferred" culture of the organization, following the same procedure; 

4) Lastly, the final results are plotted on a graph, to allow a comparison of the “current” and 
"preferred" culture of the organization. 
 
To allow for a comparison of the results, the OCAI was sent to professionals (a total of four experts) 
working with BIM technology. In this way, it was possible to conclude whether companies are 
approaching or drawing away from the appropriate culture for BIM technology. 
 
Summary of correlation between research questions, questionnaire items, and OCAI  
The summary of topics covered in the questionnaire and OCAI, in which research questions are 
compared, can be seen in Table 2 and Table 3. 
 

Table 2 – Correlation between research questions and questionnaire topics 

Research Questions Questionnaire Topics 

Q1 

- BIM technology knowledge; 
- Company's interest in BIM technology; 
- Existing difficulties and reasons that would lead to the 

adoption of BIM technology; 
- Products and benefits expected with the implementation 

of BIM technology. 

Q2 

- Value of collaboration and teamwork; 
- Innovative business models; 
- Project processes; 
- Confidence among stakeholders; 
- Objectives of the project; 
- Planning efficiency in the early stages of the project; 
- Improvement of design process using BIM; 
- Decision-making in projects; 
- Sharing of information flows; 
- Project risks; 
- Multilateral agreements. 

 

Table 3 – Correlation between research questions and OCAI topics  

Research Questions OCAI Topics 

 
Q3 

- Dominant characteristics; 
- Organizational leadership; 
- Management of employees; 
- Organizational glue; 
- Strategic emphases; 
- Criteria of success; 
- Organizational culture profile. 

 
Q4 

 
Q5 
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ANALYSYS AND RESULTS  
 
Participant knowledge about BIM technology  
The results for participant knowledge of BIM technology are shown in Figure 1. 
 

Figure 1 – Participants knowledge about BIM technology 

 
 

Note that 50% of the participants were aware of BIM but did not use it in their organizations. In contrast, 
only 12% knew about technology and made use of it. Finally, 38% of participants were not aware of the 
technology.  
The results clearly showed that BIM technology was not yet widespread in the civil construction market 
in the location searched. This was confirmed by the low use of BIM in organizations, although most 
respondents were aware of the technology. 
 
Company Interest in BIM technology  
The research results for companies’ interest in BIM technology are illustrated in Figure 2. 
 

Figure 2 – Interest in BIM technology 
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By analyzing Figure 2, with 50% of responses, companies have shown interest in BIM, but not the 
intention of implementing it within their organizations. However, 26% of participants noted that their 
companies intend to implement BIM technology. 12% of participants indicated that technology is in the 
process of being implemented in their organizations, the same percentage of those who indicated interest 
in the technology. Finally, one company had already implemented BIM. 
Therefore, the results in Figure 2 indicate the low use BIM in the surveyed companies. In this way, one 
realizes that there are intrinsic factors in organizations that hinder the advancement of technology 
implementation. To evaluate these factors, we asked participants about the difficulties and reasons that 
would lead an organization to adopt this new technology. At the same time, we sought to identify the 
products and benefits expected by participants from companies intending to introduce BIM in the 
organization. 
 
Difficulties and reasons for adopting technology in organizations 
The results of the survey regarding the difficulties encountered in implementing BIM and the reasons 
companies have adopted the technology can be seen in Table 4. 
 

Table 4 – Difficulties with and reasons for adopting technology in organizations 

Letters Options Mean SD VAR CV 

               Difficulties with implementing BIM technology 

a Lack of time and planning 3,875 0,835 0,696 0,180 
b Resistance to change by the team 3,875 0,991 0,982 0,253 
c Investment in the company's infrastructure 3,500 0,926 0,857 0,245 
d Culture changes in the design process 3,750 1,035 1,071 0,286 
e Ignorance and insecurity 2,875 0,835 0,696 0,242 

f 
Detachment, because the technology is not widespread 
on the market 

3,375 0,916 0,839 0,249 

               Reasons to adopt BIM technology 

a Market demand 4,375 0,518 0,268 0,061 
b Search for reduction of costs and deadlines 4,375 0,518 0,268 0,061 
c Project optimization, improving quality 4,250 0,707 0,500 0,118 
d Requirement of customers 2,875 0,835 0,696 0,242 
e Financial returns to the company 4,000 0,756 0,571 0,143 
f Competitiveness against competitors 3,875 0,641 0,411 0,106 

Note: SD = Standard deviation; VAR = Variance; CV = Coefficient of variation 
 
The results presented in Table 4 show the lack of time and planning for implementing BIM (mean = 3.875; 
CV = 0.180) together with the resistance to change by the project team (mean = 3.875; CV = 0.253) are the 
critical aspects for proposing a change in technology. At the same time, culture change in the design 
process (mean = 3.750; CV = 0.286) and high investment in equipment, software, and enterprise 
infrastructure (mean = 3.500; CV = 0.245) are also identified by participants as resistant factors in the 
deployment of BIM. In addition, respondents showed that a lack of interest in technology (mean = 3.375; 
CV = 0.249) can be negative when an organization intends to adopt BIM. In contrast, ignorance and 
insecurity (mean = 2.875; CV = 0.242) were the items with lower averages, demonstrating that it is not a 
determining factor in the deployment of new technology. 
Under another view, the respondents were approached in relation to the reasons that would lead 
companies to adopt BIM. It was realized, however, that the market demand and search for cost reduction 
and time limits (mean = 4.375; CV = 0.061) feature higher averages and lower coefficients of variation, 
demonstrating that they are the most important items. Then, quality improvements through project 
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optimization (mean = 4.250; CV = 0.118), financial returns (mean = 4.000; CV = 0.143), and 
competitiveness against competitors (Mean = 3.875; CV = 0.106) also showed high averages, indicating 
that they are important items with respect to the motivations leading companies to adopt BIM in their 
organizational structures. In contrast, participants in the survey demonstrated that client requirements 
(mean = 2.875; CV = 0.242) are not an essential factor in terms of company motivations for introducing 
BIM. 
 
Products and benefits expected with the implementation of technology 
The research results for products and expected benefits with the implementation of BIM technology can 
be seen in table 5. 
 

Table 5 – Products and expected benefits with the implementation of technology 

Letters Options Mean SD VAR CV 

               Interest in developing with BIM technology 

a Compatibility of projects 4,375 0,518 0,268 0,061 
b Energy efficiency analysis 3,000 0,926 0,857 0,286 
c Budget and planning 4,000 0,926 0,857 0,214 
d Virtual simulation of the enterprises 3,875 0,991 0,982 0,253 
e Executive projects 3,750 0,886 0,786 0,210 
f Building maintenance 3,000 0,926 0,857 0,286 

               Expected benefits with BIM technology 

a Reduction of rework of project teams 4,375 0,518 0,268 0,061 
b Reduction of interference between multiple projects 4,000 0,756 0,571 0,143 
c More accurate budget 3,875 0,835 0,696 0,180 
d Improvement in the design process 3,625 0,916 0,839 0,232 
e Better management and operation of buildings 3,625 0,916 0,839 0,232 
f Purchased/execution synchronization 3,625 0,916 0,839 0,232 
g Quick reaction project problems 3,875 0,991 0,982 0,253 

Note: SD = Standard deviation; VAR = Variance; CV = Coefficient of variation 
 
When asked about what they would like to develop with the technology, participants showed greater 
interest in the compatibility of projects (mean = 4.375; CV = 0.061). Then, participants were interested in 
the budgets and planning of projects (mean = 4.000; CV = 0.214), as well as the virtual simulation of the 
enterprises in order to evaluate the best labor management scenarios (Mean = 3.875; CV = 0.253). 
Additionally, they were interested in the development of executive projects (Mean = 3.750; CV = 0.210) 
presented as high averages. However, the respondents showed little interest in energy efficiency analyses 
and building maintenance management (mean = 3.000; CV = 0.286) in relation to other items. 
Finally, we sought to evaluate the benefits expected from the adoption of the new technology by the 
organization. In this case, the decrease in the rework of project teams (mean = 4.375; CV = 0.061) and the 
reduction of interference between multiples projects (mean = 4.000; CV = 0.143) showed the highest 
averages. The development of more precise budgets (mean = 3.875; CV = 0.180) and quick reactions to 
project problems (mean = 3.875; CV = 0.253) were also appealing to survey respondents. Finally, 
improvements in design processes, improved management, and building operations, as well as 
synchronization between material purchases and work management had the same averages (mean = 
3.625; CV = 0.232).  
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Results of the evaluation of organizational relations profile 
The results of the research in relation to the assessment of organizational relations profiles can be seen in 
Table 6.  
  

Table 6 – Results of organizational relations profile 

Number Options Mean SD VAR CV 

                    Organizational relations profile  

1 "The stakeholders understand the value of collaboration 
and undertake to work in a team" 
 

2,875 0,835 0,696 0,242 

2 "The organization uses innovative business models to 
support collaboration and efficiency" 
 

3,125 0,835 0,696 0,223 

3 "Stakeholders and team members involved in the 
design process from initial steps" 
 

3,375 0,916 0,839 0,249 

4 "The design process is based on a relationship of trust 
between all stakeholders" 
 

3,250 0,886 0,786 0,242 

5 "The goals of the project are defined as quickly as 
possible and are respected by stakeholders" 
 

2,500 0,756 0,571 0,229 

6 "The organization recognizes that the increased effort 
required in the early stages of a project produces better 
results" 
 

2,875 0,835 0,696 0,242 

7 "The organization acknowledges that BIM technology 
can improve the design process" 
 

3,000 0,756 0,571 0,190 

8 "Decisions on projects are made by a member of a team 
that has more knowledge, i.e., a leader" 
 

4,000 0,756 0,571 0,143 

9 "The organization has an appropriate sharing of 
information through open communication" 
 

3,250 0,886 0,786 0,242 

10 "Project risks are shared between all stakeholders and 
managed collectively" 
 

3,125 0,835 0,696 0,223 

11 "The organization recognizes that multilateral 
agreements would improve information sharing" 

3,375 0,744 0,554 0,164 

Note: SD = standard deviation; VAR = variance; CV = coefficient of variation 

According to Table 6, the highest average was obtained for item 8, where decisions are made by the 
project leader (mean = 4.000; CV = 0.143), because that individual has more knowledge and experience. 
On the other hand, the lowest average stayed with item 5, where the goals of a project are defined as soon 
as possible, in addition to being respected by stakeholders (mean = 2.500; CV = 0.229). In addition, 
without counting items 1 and 6, which continued to have averages below 3.000 points on the Likert scale, 
the other items had averages between 3.000 and 3.375, demonstrating middling results, i.e., below those 
expected, because the statements proposed in Table 6 propose an ideal organizational relations profile for 
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the successfully implemented BIM. The importance of collaboration among stakeholders (item 1), 
involvement from the beginning of the project (item 3), and risk-sharing between all stakeholders (item 
10) are fundamental examples in which technology is successfully introduced in the organization, as the 
design process in BIM is totally collaborative. 
 
Results of the OCAI 
The result of the research for the OCAI can be seen in Tables 7 and 8. 
 

Table 7 – Dominant Characteristics, Organizational Leadership, and Employee Management  

Letters Organizational Culture Assessment Instrument 

Companies Leaders  
BIM 

Specialists 

Current Preferred Ideal 

Dominant Characteristics 

A The organization is a very personal place; 15 18 20 
B The organization is a very dynamic place; 24 27 15 
C The organization is very results-oriented; 34 32 25 
D The organization is a very controlled place.  27 23 40 

Organizational Leadership 

A Leadership exemplifies mentoring and facilitating;  24 24 32 
B Leadership exemplifies innovation and risk taking; 29 24 13 
C Leadership exemplifies a no-nonsense, results-

oriented focus;  
28 24 20 

D Leadership exemplifies coordinating, organizing, or 
smooth-running efficiency.  

19 28 35 

Management of Employees 

A Characterized by teamwork and participation; 22 31 73 
B Characterized by individual risk taking, innovation; 19 23 5 
C Characterized by hard-driving competitiveness; 31 21 5 
D Characterized by security of employment, 

conformity, predictability, and stability in 
relationships. 

28 25 17 

 
According to Table 7, in relation to the dominant characteristics, company leaders claim that, within the 
options provided, organizations are predominantly oriented to results (“current” column = 34 points), 
besides being a controlled place (“current” column = 27 points). On the other hand, companies intend to 
balance these aspects in order to increase the personal place characteristics ("preferred" column = 18 
points) and dynamic ("preferred" column = 27 points). To compare the results, BIM specialists presented 
a different configuration. For the organization to successfully receive the technology, it must be a 
structured and controlled place ("ideal" column = 40 points), with fewer features relative to the other 
items (although the other items are still important).  
Already in organizational leadership, the companies submitted a balance between items with the lowest 
score and items stating that the organization is exemplary in coordination and organization (“current” 
column = 19 points). In contrast, companies sought to improve this aspect ("preferred" column = 28 
points). Within the analysis of the BIM specialists, the item quoted should prevail in the organization 
("ideal" column = 35 points). 
Then, research participants assessed the management of employees. According to the leaders of the 
companies, the organization's style is characterized by strong competitiveness, with a high level of 
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requirements and performance (“current” column = 31 points), with the balance going to the remaining 
items. On the other hand, the leaders claim that the prevalence of teamwork ("preferred" column = 31 
points) is a future goal. At the same time, the specialists have shown that BIM is essential to teamwork 
and collaboration between all involved ("Ideal" column = 73 points).  
 

Table 8 – Organizational Glue, Strategic Emphases and Criteria of Success 

Letters OCAI 

Company Leaders 
BIM 

Specialists 

Current Preferred Ideal 

Organizational Glue 

A Loyalty and mutual trust; 24 25 23 
B Commitment to innovation and development; 14 26 38 
C Emphasis on goal accomplishment; 35 26 13 
D Formal rules and policies.  26 23 25 

Strategic Emphases 

A The organization emphasizes human development; 20 26 43 
B The organization emphasizes acquiring new 

resources and creating new challenges; 
16 25 25 

C The organization emphasizes competitive actions 
and achievement;  

34 24 15 

D The organization emphasizes permanence and 
stability.  

30 26 17 

Criteria of Success 

A The organization defines success on the basis of the 
development of human resources and teamwork; 

22 28 40 

B The organization defines success on the basis of 
having the most unique or newest products; 

17 23 18 

C The organization defines success on the basis of 
winning in the marketplace and outpacing the 
competition; 

32 23 8 

D The organization defines success on the basis of 
efficiency. 

29 27 33 

 
According to Table 8, by analyzing the organizational glue, the leaders pointed out that the glue that 
holds the organization together is an emphasis on activities and achieving targets (“current” column = 35 
points). Nevertheless, there is a search for balance with regard to other items. From the perspective of the 
BIM specialists, the organization must focus on innovation and commitment in the development of 
technologies ("Ideal" column = 38 points). 
With respect to strategic emphases, it is possible to note that businesses are characterized by an emphasis 
on competitiveness (“current” column = 34 points) as a common concerns. The conquest of a market, 
surpasses the targets and stability (“current” column = 30 points). Analogous to other items already 
examined, the leaders point out that the organization wants to the balance all items ("preferred" column 
of strategic emphases). However, when looking at the results of the BIM specialist, they claim that an 
emphasis on human development ("ideal" column = 43 points), allowing openness and the participation 
of everyone involved, is an essential factor in the strategy of the organization.  
Finally, as success criteria, the leaders clarify that success is defined as overcoming competition through 
market gain (“current” column = 32 points). Simultaneously, they emphasize that the success of the 
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organization is also measured by efficiency (“current” column = 29 points). On the other hand, the 
leaders want these aspects to be more balanced in organizations, defining the success of the organization 
as being based on human resources development and staffing ("preferred" column = 28 points). BIM 
specialists shared the same opinion ("ideal" column = 40 points). 
Final results of the organizational culture profile  
The results of the research in relation to the companies’ organizational culture profiles and BIM 
specialists, as well as graphic representations, are presented in Table 9 and shown in Figure 3.  
  

Table 9 – Organizational culture profile 

Number OCAI Results 

Company Leaders 
BIM 

Specialists 

Current Preferred Ideal 

Organizational culture profile 

1 Clan culture 21 25 39 
2 Adhocracy culture 20 25 19 
3 Market culture 32 25 14 
4 Hierarchy Culture 27 25 28 

Note: OCAI = Organization Culture Assessment Instrument 

Figure 3 – Graphic representation of organizational culture 

 

The result of the companies’ organizational culture profile represent a scenario with a preponderance of 
market culture (“current” column = 32 points) and with characteristics of hierarchy culture (“current” 
column = 27 points). It can be seen, on the other hand, that companies seek a balance between all kinds of 
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culture, that is, they demonstrate the need to acquire the qualities of other cultural settings. In contrast, 
BIM specialists report that the dominant culture in an organization that seeks to adopt a technology must 
have the characteristics of clan culture ("ideal" column = 39 points), as well as characteristics related to the 
hierarchy culture ("ideal" column = 28 points), with smaller influences from other cultures.  
 
CONCLUSIONS AND FINALS CONSIDERATIONS 
After the analysis of characteristics associated with interest in and knowledge of technology, we can say 
that most companies don't use BIM, and that there is a lack of interest in adopting the technology in the 
organization (Q1). When questioned about the difficulties in deploying the technology, companies 
reported that one reason would be a resistance to change by the team and a lack of planning and time. It 
can therefore be concluded that the organization's internal factors prevent the advancement of BIM 
technology adoption. At the same time, it was observed that market demand and the search for lower 
costs and deadlines are reasons that would lead companies to analyze technology deployment in the 
organization. 
When evaluating inter-organizational aspects, considering the resistance presented by companies 
regarding technology adoption, it was observed that companies are geared towards the export market, 
and are concerned with productivity and results. In contrast, people emphasize stability, control, and 
external focus (Q2). Thus, within the analysis done by the OCAI, companies are characterized by a 
market culture. In contrast, the BIM experts showed that clan culture has the best configuration for 
companies who want to use technology successfully, because it has more flexibility, and assumes that the 
ideal way to obtain results is by using work teams. Clients are seen as partners, thus facilitating 
participation, collaboration, loyalty and internal focusing (Q3).  
Therefore, submitted cultural differences between companies and BIM specialists suggest the causes that 
lead to resistance in the application of technology, not showing proper organizational culture for 
receiving the BIM (Q4). Thus, companies prefer to remain in control of their processes, as justified by 
insecurity and mistrust of new working methods; threats and team leader work, and trust in the 
organization. These may lead to a loss of power and prestige (threatening the exclusivity of some 
specialized groups), risk of failure (making it difficult to compute the probabilities and costs associated 
with changes), and the accommodation of organizational practices, etc. 
Although the technology offers several benefits to organizations and the civil construction market, by 
improving the quality of projects, the surveyed companies assumed conservative and passive behavior 
regarding the move to BIM technology (Q5). To resolve this issue, it is necessary that strategic decisions 
be made by the leader of the organization, bearing in mind that in addition to the technical training of all 
professionals involved, the organizational culture must be changed, informing the employees of the 
advantages and improvements that the organization will acquire because of the changing technology and 
organizational culture.  
It is important to note, however, that the findings of this study correspond only to the study done in 
Niterói, and are not representative of all companies in Brazil, despite the fact that most companies in the 
industry have this configuration of organizational culture. For these conclusions to be fully validated, it is 
suggested that a larger sample be performed, expanding them to other regions of the country.  
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