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Abstract. The objective of the research is to define the level of the use of
BIM technologies (Building Information Modeling, or information
modeling of buildings and structures) by the Russian companies. The
identification of the reasons of BIM introduction or its refusal was also
carried out. The advantages given by the use of BIM were revealed. It was
proved that the BIM technologies promote the reduction of terms of the
project implementation, the general upgrading of the project
documentation and the construction-and-installation works performed on
its basis, as well as the reduction of the project cost. The results of the
research proved that 22% of the Russian enterprises of the investment-and-
structural sphere use BIM during various stages of introduction. The
application of BIM allows getting some advantages, including the
improved understanding of the project by all the participants, high quality
of the project, availability of information, fast data transmission and
exchange of information, reduction of terms of design and/or construction.
The results of the research can be useful for the numerous participants of
the investment-and-structural sphere, who have individual, sometimes
contradictory interests.

1 Introduction

Modern construction is the sphere of high technologies and innovations because of the
extraordinary information saturation and technology complexity. The need of collecting,
accounting, processing and the subsequent adjustment of considerable information massifs
during the design, construction and maintenance of the capital construction projects
resulted in the need to use the modern information technologies and some specialized
software products. Such products are known to be directed on the creation of the digital
information model of a construction project. The process of the creation and information
management during all the stages of the construction project lifecycle in its information
(program) environment was named Building Information Modeling (BIM). Nowadays, a
rather high level of the use of BIM technologies is noted in the USA [1-2], some developed
countries of Europe [3-6] and Asia [7-9]. Numerous examples of the projects, implemented
with the use of BIM, prove that this technology promotes the reduction of project deadlines,
the general improvement of quality of the project documentation and the construction-and-
installation works, performed on its basis as well as the reduction in the project cost [10-
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11]. It should be noted that the high level of the use of BIM technologies is observed, first
of all in the countries, where their development is kept by the state, acting both as the
regulator and as the customer of works. For example, the use of BIM technologies is
obligatory, when constructing facilities according to the state order in Great Britain and
Singapore.

The development of BIM technologies in Russia got support in 2014, when the Plan of
stage-by-stage implementation of the technologies of information modeling in the field of
industrial and civil engineering was approved [12].

The plan of the Ministry of Construction, Housing and Utilities of the Russian
Federation is to transfer the whole state order at all the levels of the budgetary system of the
Russian Federation to BIM technologies within the next 3...5 years. However, there was no
information about the level of implementation of BIM technologies at the Russian
enterprises of the investment-and-construction sphere. In the western countries, some
research for the identification of the level of the use of BIM results (economic efficiency)
are carried out regularly [13-16]. But in Russia, such research was carried out for the first
time. The determination of the level of the use of technologies of information modeling by
the Russian companies became the research purpose. It is also possible to point out such
accompanying purposes as the identification of the reasons of the introduction or the
reasons of refusal of BIM, as well as the advantages, provided by the use of BIM.

Nowadays, the analysis of the general level of introduction of BIM at the Russian
enterprises of the construction sector has the high importance. It will allow determining the
capacity of the industry after transition of the total state order to BIM technologies. It will
also allow defining some supporting and corrective actions, which in turn will allow
performing this transition to the specified time frames.

2 Materials and Methods

The research was divided into 2 blocks for the better achievement of its purposes.

1. Telephone survey.

The possibility of spontaneous selection of participants with the criterion of the
relevance to the investment-and-construction sphere and the brevity of the poll allowed
providing the selection representativeness. The enterprises and the organizations of the
investment-and-construction sphere were chosen from the databases which are in the open
access. The proper selection size was provided during the telephone survey. That allowed
speaking about the low probability of a mistake and, respectively, about the high quality of
the results. Thus, the telephone survey fulfilled the function of a classical quantitative
research. Such a quantitative research, allows judging how many organizations of the
investment-and-construction sphere (with the shift for the benefit of the project
organizations) introduced and use technologies of information modeling in their work. It is
necessary to make the clause for ensuring the reliability of the provided results, as various
people and various organizations understood BIM differently. Therefore, both experienced
and confident users, and the organizations using only some BIM elements could enter the
group of those, who use BIM. However, that does not reduce the value of the received
results. That just proves more likely that the organizations, announcing their work with
BIM (even in case if they use only some of its elements), seek to develop in this direction
and to identify themselves with the users of BIM.

Thanks to the volume and quality of selection, the telephone survey allows drawing
some conclusions on the level of the use of technologies of information modeling in the
practice of the modern Russian enterprises of the investment-and-construction sphere. The
shift to the enterprises, which are the main users of BIM, i.e. to the design organizations,
takes place.
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The method of selective indirect survey was applied for the determination of the
average level of the use of BIM technologies in Russia. The survey was carried out in the
form of the telephone questioning with the representatives of the enterprises of the
investment-and-construction sphere. A short questionnaire was used. The enterprises of the
investment-and-construction sphere of various functional orientation acted as the target
audience (including investors, developers, technical customers, general contractors,
designers, etc.). The application of this method has some disadvantages, connected with the
competence answering and with the little quantity of questions. However, it allows drawing
some conclusions on the level of the use of BIM at all the enterprises of the investment-
and-construction sphere. That is possible as the method provides the selection with the
necessary level of representativeness in relation to the population. The feature of the
application of this method is the vigilance of the respondents, their unwillingness to answer
the questions about the social-and-demographic data of the respondents (in particular, to
call their names or the name of the organization).

A short questionnaire was used as the tool of the survey. The brevity of the
questionnaire is the important requirement, when carrying out telephone surveys, as it
allows keeping attention of the respondent and does not take much time. That makes the
participation in the survey comfortable for the respondents. Besides, the brevity is also
connected with the perception of information on phone, which also has some features and
restrictions.

2. Online questioning.

The identification of the main obstacles to the development of technologies of
information modeling, compliance of expectations from the introduction of BIM to the
received results and also plans for the introduction or reasons for refusal of introduction of
BIM became its purpose. This research should be considered to be qualitative and
quantitative, as its main objectives were in the area of studying of the quality characteristics
of the respondents, both from the group of those, who use BIM, and from the group of the
organizations, which do not use BIM. The results of the online questioning allow
concentrating the attention not only on the strengths of the technologies of information
modeling, but also on the main obstacles of its development in order to plan some
necessary actions and to predict the rates of transition of the organizations of the industry to
the technologies of information modeling as the main method of the projects
implementation.

The research was carried out by the means of the method of selective indirect survey in
the form of online questioning. The advantage of online questioning is the absence of
influence of a questionnaire on the respondent's opinion during the survey; that allows
receiving the "purest" result. The target audience were the enterprises of the investment-
and-construction sphere. At the same time the participation in the survey was absolutely
voluntary. The representatives of the enterprises, motivated to express their opinion and
thus, taking rather active position on the use of BIM technologies, became the respondents.
Such method of data collection allows reducing the quantity of "not productive" and
"neutral" answers. It allowed receiving the qualitative result during the research, i.e.
revealing not only the quantitative ratios in the selection, but also to define the interrelation
reasons. The information about carrying out the survey was distributed throught various
channels, including the professional websites, internet mass-media and portals, social
networks, websites of the commercial organizations and public authorities as well as
conferences, forums, round tables, etc. That was done in order to ensure the participation of
the maximum number of the interested and active participants in the questioning. Such
approach to forming of selection provided the competence of the survey participants;
respondents were informed on what is technologies of information modelling, and they
were competent to express an informed opinion on the matter.
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The online questionnaire consisting of several blocks acted the tool of the survey:

1) the block including questions about the name and the type of activity of the
organization as well as its size and work experience (questions about the number of
employees and the number of the implemented projects) and also the region of location;

2) the block including the questions concerning the respondents' opinion about the use
of technologies of information modeling. Questions of this block suppose the
differentiation for 2 groups of respondents:

- the respondents who gave positive answers about the use of the technologies of
information modeling. They answer the questions about the experience of application of
BIM, the software used, the reasons of introduction and the main obstacles to introduction
of BIM, etc.;

- the respondents who gave negative answers about the use of technologies of information
modeling. They answer the questions about the reasons for refusal of BIM, the availability
of plans for introduction and also their attitude to the BIM development.

3 Results

3.1 Results of the telephone survey

As it was noted, the method of selective indirect survey in the form of a short telephone
questioning was used as the method.

Selective surveys suppose the distinction of a certain selection from the general
population. In this case, the enterprises and the organizations of the investment-and-
construction sphere were chosen from the databases, which are in open access, as the
representatives of the population. The organisations' contacts (phone numbers for carrying
out call-down) were found on their official sites or information websites. The selection was
427 organizations. There were organizations of the investment-and-construction sphere of
different types of activity among the respondents; they were selected randomly from the
open information sources.

The technology of the survey included:

- a call-down according to the openly provided contact information of the organization,

- a short message about the purpose of the call and research purpose,

- an attempt to contact the competent specialist and in case of impossibility to contact
the chief engineer/director/designer, etc. (i.e. those who are considered to be the group of
competent),

- an attempt to ask a question about the use of technologies of information modeling to
the main contact person.

Thus, the following distribution of answers was received for the main question of the
research on the use of BIM technologies by the organization in their activity (Figure 1).
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Fig. 1. Results for the question "Does Your Organization Use BIM Technologies for the Work?"

22% of the respondents answered that they apply BIM technologies. During specifying
the question, different extent of the introduction and various experience (from work on
several projects to systematic work for many years) was revealed.

44% of the respondents answered that they do not apply BIM technology.

22% of the respondents found it difficult to give an exact answer. There was a
probability that there were organizations, using technologies of information modeling in a
varying degree, among them.

Several respondents among those who were not applying BIM technology noted that
they had no orders with the requirement of performance of works in the information model,
having an opportunity to work in BIM (availability of specialists and software). They also
noted the insufficient demand from investors and customers.

The respondents who gave negative answers for the question of the use of BIM were
asked additional questions about the reasons for refusal of introduction and about the plans
for the soon introduction. The survey results are presented in Table 1.

Table 1. Reasons for refusal of introduction of BIM and plans for introduction (those, who said that
they do not use BIM, were asked the question)

Answer Share of the
respondents

There is bad experience of introduction 2%
Subcontract is used, if it is necessary to work with the 1%
application of BIM
There are no orders with the need to use BIM 1%
There are some prerequisites for BIM introduction (software, 3%
specialists)
Introduction is intended 14%
There are no financial resources for the introduction 2%
That is not considered to be effective 3%

It should be noted that the survey results proved rather high potential of the
development of BIM in the next years. For example, 14% of the respondents announced
their plans of the implementation of BIM technologies in the next 1...3 years, 3% of the
respondents had a reserve for the introduction (the specialists, already trained or being
trained, the purchased software and even some experience of three-dimensional design
(creation of a 3D model). Thus, about 20% of the respondents who were not using BIM
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technology form the potential of the development of technologies, had desire and/or
opportunities to do that soon.

Besides, about 19% of the respondents declared their interest in BIM technologies.
There are respondents, who are interested in the experience of introduction in other
organizations, in the results of introduction — cost efficiency, etc. Some respondents who
are not informed on the matter were also identified. However, during the call-down they
became interested in obtaining more information and even in training; demonstrated the
considerable interest and expressed desire.

An attempt to define the structure of the enterprises, using BIM technologies was made
during the research. So, 20% of the enterprises, which reported that the main type of their
activity was design, applied BIM technologies. At the same time, 39% of the revealed
enterprises, which applied BIM (93 enterprises, or 22%), are the design organizations. That
proved the unconditional overweight in the possession of competences of information
modeling.

3.2 Results of the online questioning

The purpose of the online questioning was the studying of the attitude of the target audience
to the use of BIM technologies: the identification of the main obstacles to the development
of technologies of information modeling, the compliance of expectations from the
introduction of BIM to the received results and also plans for the introduction or reasons for
refusal of the introduction of BIM. So, the attitude to the use of BIM technologies, was
studied both in the group of the organizations, which used technologies of information
modeling, and in the group of the organizations, which did not use them.

As the online questioning is the type of selective survey, it is necessary to characterize
the created selection which represents the main characteristics of the population of the
enterprises of the investment-and-construction sphere. The enterprises and the
organizations of the investment-and-construction sphere, taking an active position, as well
as the persons interested to express the opinion concerning the use of BIM technologies,
were chosen as the representatives of the population. The selection is created
spontaneously. The participation in the survey demanded an initiative, first of all from the
respondent and that provided its high quality, competence and availability of the created
opinion as well as the interest in the survey topic. The volume of selection, made within the
research, was 190 organizations of different types of activity.

58% of the respondents named design as their main activity, 34% named architectural
design, 27% were the enterprises, which perform a complex of works (including the
organizations of a complete sales cycle of the investment-and-construction project). Among
the respondents, there were also the representatives of the educational organizations,
general contractors and technical customers, developers, builders, etc.

The overweight among the respondents towards designers is caused by the fact that
project organizations are the first to use the technologies of information modeling. The fact
that they are the most competent and interested participants of questioning is also explained
by that.

The experience of the survey participants in the investment-and-construction sphere was
measured by the total number of the projects, implemented by the organization (Figure 2).
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Fig. 2. Experience of the survey participants, expressed in the number of the projects implemented

According to the provided data, we can prove that about a half of the survey participants
(48%) are the experienced players of the investment-and-construction sphere; they have
carried out more than 50 projects. However, considerable interest in the survey was
demonstrated by "beginners", i.e. by the organizations, which have carried out less than 10
projects. Despite the brief experience of such new players, they often are more flexible to
the introduction of innovations and more opened to any changes.

As for the question whether the organizations (the survey participants) used the
technology of information modeling in their work on projects, the answers were distributed
as follows (Figure 3).

mYES mNO

Fig. 3. Quantity of users of technologies of information modeling in the total selection

73% of the respondents use technologies of information modeling in their practice, 27%
do not use. Such proportion do not characterize the population and it is proved that this this
group of the respondents was interested in the research, and they had the maximum
motivation to participate in the survey.

There are both experienced users (17% of the respondents implemented more than 30
projects on the basis of BIM) and new users (38% of the respondents implemented no more



E3S Web of Conferences 110, 02048 (2019)

SPbWOSCE-2018

than 5 projects on the basis of BIM) among the respondents using technologies of
information modeling during the project implementation.

The determination of the term of the use of appropriate technologies became one more
method to assess the work experience of the survey participants in BIM. It is revealed that
31% of the respondents use BIM in their practice for more than 5 years, 17% use BIM from
3 to 5 years, 31% use BIM from 1 to 3 years and 21% use BIM for less than 1 year.

It was revealed that technologies of information modeling are used during the
implementation of the projects of apartment blocks construction most often (44% of the
respondents used BIM for the projects of this type), as well as for the projects of buildings
and structures for production appointment (30%), and also for the projects of social-and-
cultural facilities (26%) (Table 2).

Table 2. Types of projects, implemented by the respondents with the use of BIM technologies

Types of projects er::zs‘;)l:)lltlﬁ:ittsl'le Share O.f the
answers selection
individual residential houses 20 14%
buildings, structures of production appointment 42 30%
apartment houses 61 44%
social-and-cultural facilities 36 26%
residential city blocks 25 18%
office buildings 24 17%
road construction 7 5%
other facilities 27 19%

The question about the reasons, which pushed the organizations to the implementation
of technologies of information modeling, became one of the key questions of this research.
Almost identical quantity of the respondents named the increase in the production
efficiency, the improvement of quality of works and the search of ways of improving
competitiveness as the reasons for introduction of BIM (50%, 49% and 46%, respectively)
(Table 3).

Table 3. Basic reasons for the introduction of BIM in the respondent organizations

Quantity of the
Reasons for the introduction of BIM respondents' Share o.f the
selection
answers
improvement of the works quality 68 49%
requirement of customers 31 22%
search of the ways of improving competitiveness 64 46%

increase in the production efficiency (including the
reduction in cost and terms of works, the increase in 70 50%
economic return and profitability)

other reasons 6 4%

Besides, 22% of the respondents answered that the transition to BIM is connected with
the requirements of the customers. The speed of application of repeated decisions, the
process automation, convenience and presentation during the project creation, etc. were
named among other reasons.

https://doi.org/10.1051/e3sconf/201911002048
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The initiative of the implementation of technologies of information modeling belongs to
the owners of the enterprises most often and that is not surprising. The owner benefits most
of all from the general increase in the efficiency of the organization activity and he or she is
interested in its development for the long-term prospect. In 18% of cases, top managers act
as initiators, in 19% of cases, production divisions are noted directly (including and even
first of all, designers). In 25% cases, the initiative belongs to several parties simultaneously.

Further the respondents using BIM for the project implementation were offered to
define the main benefits of the use of technologies of information modeling. The
distribution of their answers is presented in Table 4.

Table 4. Main advantages which the use of BIM gives to the respondent organizations

Main advantages of BIM Quantlty'of the Share o.f the
respondents' answers selection

increase in profit and profitability 26 19%
cost reduction 46 33%
reduction of terms of design and/or construction 81 58%
high quality of the project 98 1%
3D and 4D visualization of the building site 52 37%
more effective expenditure of resources 34 24%
improved understanding of the project by all the 107 77%
participants

availability of information, fast data transmission 93 67%
and information exchange

The leading advantages noted by the vast majority of the respondents of were:
- the improved understanding of the project by all the participants — 77%;
- high quality of the project — 71%;
- the availability of information, fast data transmission and information exchange - 67%;
- the reduction of terms of design and/or construction — 58%.

Answering this question, the respondents, as a rule, noted several advantages
simultaneously, which proves high effectiveness of the use of BIM and various
manifestations of the gained effect.

Comparison of expectations from the implementation of technologies of information
modeling and the received result became one more important item of the questionnaire. It
is, perhaps, the main aspect characterizing (though without quite concrete and exact
figures) the results of the introduction and efficiency of the use of BIM. The respondents
were offered to estimate their expectations from the introduction of BIM and the real effect
according to the scale from 1 to 10, where 1 means that the real effect completely did not
meet the expectations and did not justify them, 5 - the received effect completely
corresponds to the expectations, which were assigned to the BIM introduction, 10 — the real
received effect repeatedly exceeded the initial expectations. Figure 4 provides the
distribution of the answers.
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Fig. 4. Results of comparison by the respondents of their expectations from the introduction of BIM
and the real received effect according to the scale from 1 to 10

It should be noted that the real received effect of the introduction of BIM exceeded the
expectations of 77% of respondents. At the same time, 10% of the respondents mentioned
that the real effect exceeded their expectations repeatedly. 16% of the respondents spoke
about the full compliance between their expectations and the received effect. Only 7% of
the respondents noted that their expectations were higher, than the real received effect. At
the same time the lowest marks (1...3 points) were given by the organizations, having work
experience in BIM from 1...3 years and no more than 10 projects carried out with the use of
BIM. The increase in work experience in BIM, perhaps, will allow those respondents to
gain more considerable effect and to appreciate the use of technologies of information
modeling better.

The question about the reasons for the refusal of the implementation of BIM technology
became the key question for the group of the respondents who are not using BIM. (We
should remind that it makes up 27% of the survey participants.) 53% of the respondents
noted the absence of the competent employees capable to work in BIM in the organization
as such a reason (some respondents also noted the lack of opportunities to train the staff
because of the lack of time or the need of separation from work). 43% of the respondents
noted high implementation cost. There were also respondents, who considered the work of
the organization to be effective enough without the use of technologies of information
modeling (37% among this group of the respondents).

Some disadvantages of the software products, which are, as a rule, used as the BIM
platform, as well as misunderstanding by the owners/managers and their commitment to the
traditional design methods of design and management of investment-and-construction
projects were noted among other purposes.

At the same time, 32% of the respondents of this group intend the implementation of
BIM technologies in the long term. 10% of them have plans for the next year, 18% for the
2...3 years, 6% for the 3...5 years. 43% of the respondents of this group do not intend the
introduction of BIM in the next 3...5 years.

The group of the respondents who were not using technology of information modeling
was also asked the question about the internal or external motives, which had led the

10
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organization to the BIM introduction. The distribution of the answers is presented in Table

5.
Table 5. Reasons, which can lead the respondent organization to the implementation of BIM
technologies
Possible motives of the introduction of BIM Share of the selection

Requirements and readiness of the customer, including obligation, 31%
when obtaining the state order
Improvement of the software 2%
Auvailability of financial resources or reduction in cost of the 6%
software, etc.
Auvailability of the trained personnel and/or convenient conditions 8%
of training (on the job)
Infrastructure changes (development of the regulatory base, etc.) 4%
Internal readiness and motivation in the organization 14%

The requirements from the customers and their readiness to work in such a format, as
well as the obligation when obtaining the state order were named by the respondents as the
main of such reasons. Internal readiness (of the owners / managers / designers) became the
second most important factor. The availability of financial resources as the condition of the
implementation of BIM technologies was noted by only 6% of the respondents.

4 Conclusions

Thus, 427 respondents took part in the telephone survey, which purpose was the
identification of the level of introduction of BIM at the Russian enterprises of the
investment-and-construction sphere. The results received during the telephone survey can
be considered representative. According to the results, it is revealed that 22% of the
respondents apply BIM technologies. At the same time, various level of introduction is
revealed at the organizations, respectively, the result can be determined more precisely as
follows: 22% of the respondents apply BIM in a varying degree (from the use of the BIM
elements to the full work to the use during all the stages of work and lifecycle of the
building.

Among 44% of the respondents who mentioned that they did not applied BIM
technologies, about 20% form the potential of the development of the technologies, have
desire and/or possibilities for the soon introduction, and only 6% firmly declare
unwillingness to refuse the traditional design methods.

190 organizations of different types of activity became the participants of the online
survey. 58% of the organizations from the respondents called design as the core activity.
73% of the respondents from the total selection use technologies of information modeling
in their practice, 27% of the respondents do not use them. The selection was divided into 2
groups according to the answers to the question about the use of technologies of
information modeling. The special block of questions was set for each group.

The survey results in the group of the organizations, which used BIM were the
following:

1. The organizations, which used technologies of information modeling for their work
on the projects, were differentiated according to their experience of the use of BIM (both
according to the term in years and to the number of the projects implemented).

There are experienced users among the respondents who use technologies of
information modeling for the project implementation (17% of the respondents implemented

11
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more than 30 projects on the basis of BIM), and there are new users (38% of the
respondents implemented no more than 5 projects on the basis of BIM).

2. The question about the reasons, which pushed the organization to the implementation
of technologies of information modeling, became one of the key questions of this research.
Almost identical number of the respondents pointed out the increase in the production
efficiency, the improvement of quality of the works and the search of ways of improving
their competitiveness as the reasons of the introduction of BIM (50%, 49% and 46%,
respectively). Besides, 22% of the respondents answered that the transition to BIM is
connected with the requirements of the customer.

3. The initiative of the implementation of technologies of information modeling most
often comes from owners of the enterprises (32%). In 18% of cases, top management acts
as initiators, in 19% of cases production divisions directly act as initiators (including, even
first of all, designers). In 25% cases, the initiative comes from several parties
simultaneously.

4. The main benefits of the use of technologies of information modeling, noted by vast
majority of the respondents were the following:

- the improved understanding of the project by all the participants — 77%;

- high quality of the project — 71%;

- availability of information, fast data transmission and exchange of information — 67%;
- reduction of terms of design and/or construction — 58%.

5. The respondents were offered to estimate their expectations from the introduction of
BIM and the real gained effect according to the scale from 1 to 10, where 1 means that the
real effect completely did not meet expectations and did not justify them, 5 means that the
effect gained completely corresponded to those expectations which had been assigned to
the introduction of BIM, 10 means that the real effect repeatedly exceeded the initial
expectations. 77% of the respondents noted that the real effect of the introduction of BIM
had exceeded their expectations. At the same time, 10% of the respondents said that the real
effect had exceeded the expectations repeatedly. Only 7% of the respondents noted that the
expectations were higher than the real effect. At the same time, the lowest marks (1...3
points) were given by the organizations, which had had the experience in BIM from 1 to 3
years and has carried out no more than 10 projects with the use of BIM. The increase in the
experience in BIM, perhaps, would allow those respondents to gain more considerable
effect and to appreciate the use of technologies of information modeling in practice of the
activity better.

The survey results in the group of the organizations, which did not use BIM were the
following:

1. Answering the question about the reasons for refusal of the implementation of BIM
technology, 53% of the respondents noted the absence of the competent employees able to
work in BIM (some respondents noted also the lack of the opportunity to train the staff
because of the lack of time or because of the need of the separation from job), 43% of the
respondents noted the high implementation cost. Among this group of respondents, there
were also those who consider the work of the organization effective without the use of
technologies of information modeling in the organization (37).

2. 32% of the respondents of this group plan the implementation of BIM technologies.
10% of them plan the implementation within the next year, 18% within 2...3 years, 6%
within 3...5 years. 43% of the respondents of this group do not plan the introduction of BIM
in the next 3...5 years.

3. As for the question about the internal or external motives, which led the organization
to the introduction of BIM, the main answers were:

- the requirements from the customer and his or her readiness to work in such a format as
well as the obligation when obtaining the state order;
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- internal readiness (owners / managers / designers).
The availability of financial resources as the condition of the implementation of BIM
technologies was noted by only 6% of the respondents.
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