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The influence of the fourth industrial revolution on the construction
industry has led to the introduction of the concept of "Construction
4.0" and the purpose of the present study was to analyze the formation
of this phenomenon in Iran in a twenty-year time period through
futures study. The present qualitative and descriptive research was
designed with an exploratory futures study approach. In order to
achieve the objectives of the research, an initial list of key drivers
affecting the formation of Construction 4.0 was extracted from
research records and written scientific sources, and then, by forming
an expert group with the Delphi approach, they were prioritized. In
the scenario-writing stage, using the methodology of the Global
Business Network (GBN), four scenarios of possible futures in this
field were set while creating an intersection between the uncertainties
of two key drivers. The prioritization of the identified drivers in the
field of creating the phenomenon of Construction 4.0 in Iran indicates
that the two key factors in this field are: "Scientific cooperation of the
country with the developed world" and "Technological advances in
new areas". Quadruple scenarios resulting from the intersection of
these two uncertainties were identified with the metaphors of Sea,
Spring, Marsh, and River. It is necessary for the policy makers to
strengthen scientific and technological interactions with advanced
countries in this matter (such as Germany), to support start-up and
innovative companies, and focus on strengthening the other identified
main drivers.
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EXTENDED ABSTRACT

Introduction

The pervasive trend that has swept the world of technology and innovation under the
name of the fourth industrial revolution in recent years has exerted numerous and extensive
effects on various business fields and has placed various industries on the threshold of
fundamental changes. The penetration of this flow into the construction industry has led to
the introduction of a very new concept, which is referred to as "Construction 4.0". The
defenders of this new trend believe that the formation of this phenomenon in the
construction system will solve chronic damage and possible crises in this industry. In
addition, there are countless and very attractive opportunities in the expansion of the
phenomenon of Construction 4.0 in society. The main issue in this context is that it is not
clear which drivers will strengthen the formation of Construction 4.0, and on the other hand,
it is necessary to clarify what futures these drivers will create for the construction industry
of Iran. The purpose of this study was to analyze and explain how this phenomenon will be
formed in the construction industry of Iran through futures study.

Methodology

The present study, which is considered as a group of qualitative and descriptive studies,
was designed with an exploratory futures research approach. In order to achieve the
objectives of the research, an initial list of key drivers affecting the formation of Construction
4.0 was extracted from research records and written scientific sources, and then by forming
an expert group with the Delphi approach, they were prioritized. In the scenario-writing
stage, using the methodology of the Global Business Network (GBN), while creating an
intersection between the uncertainties of two key drivers, four scenarios of possible futures
in this field were set. The sub-steps of the implementation of this study are as follows:

- Identification of drivers: In the first stage, by searching written sources, a
preliminary list of possible drivers was prepared in this matter. The main tool in
this step, based on a library approach, was the forms designed by the research
group to summarize second-hand data.

- Prioritization of drivers: It was necessary to make a relative comparison of
drivers based on valid criteria and prioritize them with regard to the requirements
of Iranian society. The main technique used in this section was Delphi, which
attempted to converge and align experts' opinions about the two axial thrusters
from this list.

- Designing scenarios: After identifying the two vital drivers, it was necessary to
cross-check the uncertainties related to them in order to design four future
scenarios for the country's construction industry in shaping the Construction 4.0
phenomenon.

Results and discussion

The prioritization of the identified drivers in the field of creating the phenomenon of
Construction 4.0 in Iran indicated the two key factors in this field as "Scientific cooperation
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of the country with the developed world" and "Technological advances in new areas." Table
(1) presents the complete list of these drivers.

Table 1. Drivers of Construction 4.0 in Iran.

No. Driver Priority level

1 Political-social acceptance of new technologies low

2 Legal and judicial support for this phenomenon low

3 Scientific cooperation between the country and the developed world high

4 The amount of economic investment in research and development medium

5 Financing the cost of new technologies medium

6 Technological advances in new fields high

7 Development of global standards in this field low

8 Reengineering work processes medium

9 Accompanying the moral (and religious) system Low
10 Network links in industry low
11 The speed of scientific progress of society medium
12 Public awareness of this phenomenon Low
13 The technical approach governing the construction industry low
14 Digitization of the industry medium
15  Thelevel of technical knowledge of construction industry specialists low

The four scenarios resulting from the intersection of these two uncertainties were also
identified as follows (according to Figure 1): Sea (the country's scientific cooperation with
the advanced world despite technological progress in new fields), Spring (the country's lack
of scientific cooperation with the advanced world despite technological progress in new
fields), Swamp (the country's lack of scientific cooperation with the advanced world
combined with technological backwardness) in new fields) and River (the country's
scientific cooperation with the advanced world while being technologically backward in
new fields).

Scientific cooperation of the country
with the developed world

in new areas

echnological baclw ardnes:
Technological ady ances

Scientific non-cooperation of the
country with the developed world

Figure 1. Four scenarios of Construction 4.0 phenomenon in Iran.
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Conclusion

In order for the key stakeholders of the construction industry (including manufacturers,
technologists and users) to benefit from the surprising potential benefits of the newly
emerging trend of Construction 4.0, it is necessary for the officials and policy makers of this
field to develop and strengthen scientific and technological interactions with advanced
countries in this matter (such as Germany), and to provide suitable grounds for the growth
of the technological capabilities of the activists of this industry, particularly through practical
support for start-ups and innovative companies. It is also useful to focus attention on
strengthening other drivers identified in this study (such as re-engineering work processes,
directing economic investment toward R&D, financing the cost of new technologies,
attracting the moral and religious system, improving the level of technical knowledge of
specialists etc.). The findings of this research can be used as a basis for practical
recommendations addressed to the senior officials of the technical and executive
system in the construction industry. It is recommended that a special executive
structure with the mission of envisioning the future and monitoring new
construction technologies be designed and necessary organizational
infrastructures for understanding the future of the construction industry be
created. Such a new structure, which can start its activity under the title of "New
Construction Technologies Acceptance Centre", by using expert capacities and
flexible processes and structure, will be able to develop the process of forming a
suitable scenario of the Construction 4.0 in Iran.
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