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1 ABSTRACT

Businesses within the retailing, banking, and mactufring sectors have quickly realised and adjusted
digitisation and information technology becausey tten ensure efficiency and have competitive achged.

The construction industry is yet to fully enjoy thenefits that the above mentioned industries leayeyed
because the adoption of the technology is curréntliie early stages with a major focus on thezatilon of
software. It is imperative that we achieve glohadtainability by using every resource at our dighas an
efficient manner which also preserves the enviramm&outh Africa is experiencing challenges with
resource wastage, pollution, rising unemploymeaotising backlogs, project delays, and financial tstyars

to name a few. Can digitalisation help remedy thdsdlenges? This research endeavours to investifat
role of Construction 4.0 in South Africa’s constian industry. The research objectives specificétigus

on highlighting the stages and ways of applying shaction 4.0 technologies in South Africa; assegshe
advantages and disadvantages of using Construtiiotiechnologies in South Africa and lastly, prapgsa
viable scheme for the utilisation of Constructio® 4echnologies in ways that ensure the sustainable
development of South Africa. The work utilised aseatudy research design and is qualitative inreatu
Both primary and secondary sources were used ddatey collection. Sixteen interviewees were chdsen
homogeneous sampling and snowball sampling. Thervietw transcripts were analysed by categorical
aggregation and content analysis. Findings revesldigital technologies are mostly used duringdésign

or engineering, construction, and pre-design phdmdsthey are seldom used during operation and
maintenance. It was revealed that some of the aalgas of using Construction 4.0 technologies irelud
productivity improvement, flexibility enhancementsysiness safety, and better customer services. The
disadvantages of using Construction 4.0 technodomielude implementation cost, technology accemganc
and high knowledge requirements. The benefits afs@action 4.0 exceed its challenges. Construction

is a worthy endeavour when humans are open mindgtirained to use the technology and the tectgylo

is not expected to replace them. It was howeveeaked that South Africa has not yet fully digitatisits
construction industry and as a result, has noy etperienced the rewards of construction digigia. In
conclusion, the researchers recommend the full tamtof Construction 4.0 and an extra effort from
academics and construction specialists to creatremess so as to improve the country’s sustainable
development.

Keywords: Construction 4.0, Industry 4.0, Digitisat Digitalisation, Sustainability, Sustainable
development

2 INTRODUCTION

The construction industry was late to the tea patigre the beneficial nature of information tecloggl was
discussed. Industries such as retailing, bankingd, manufacturing were quick to see that digitisatmd
information technology can ensure efficiency anthpetitive advantages (Ilkuabe et al., 2020, Marthg
construction industry is yet to completely enjoye thenefits that the above mentioned industries have
enjoyed because Information and Communications fi@olgy (ICT) is currently in the early stages wéth
major focus on the utilization of software (Osumsaet al., 2018). The fight to achieve global simsthle
development is a great fight and one worth winni@gburg and Lohrmann, 2017). Over the years, many
countries, South Africa included, have joined tbstainability bandwagon so as to ensure that thé&'sa
resources are being used in a manner that bebefitsthe current and future generations. Southcafhias
experienced challenges with resource wastage, tigol|urising unemployment, housing backlogs, prbjec
delays, and financial shortages to name a few P&t al., 2020, March and Osunsanmi et al., 201&re

are multiple remedies to the above mentioned isbueshe question is, is digitalisation one of ti?eihis
research endeavor seeks to find out whether atheatdvantages of Construction 4.0 technologies@gh

its disadvantages. This manuscript starts by ptegpthe introduction and conceptual framework viahic

REAL CORP 2022 Proceedings/Tagungsband ISBN 978-3-9504945-1-8. Editors: M. SCHRENK, V.ROPOVICH, P. ZEILE, m_
14-16 November 2022 — https://www.corp.at  P. ELISEI, C.BEYER, J. RYSER



Exploring the Role of Digitalisation and Technolddgtake in the Construction Industry: Lessons fromahmesburg, South Africa

illustrate that South Africa’s construction seci®rin need of a technology boost so as to credtetter
future for the country. The paper goes on to byieiscuss how the study was conducted in the relsear
methodology, presents the findings, and conclugesummarizing the findings and recommending a &utur
course of action.

3 CONCEPTUAL FRAMEWORK

One of the least digitalised industries known tonkimad is that of construction. However, over thetla
decade there has been an increase in the need$be weduction and an improvement of performande an
productivity in the construction sector, resultinga call for fresh innovative technologies. Botblmlly and
locally, the construction process is being tramsfmt by the latest digital technologies (Finsrud Eridting,
2021). South Africa is gearing towards digitalipatias it is vital for the success of large consioac
projects such as those that can be found in itgelsig city, Johannesburg. Construction projects in
Johannesburg are experiencing an increase in theofutnformation Technology (IT) throughout some
stages of the construction process to save tinsmurees and maximise productivity (Osunsanmi et al.
2018). It is important to mention that there isifiedence between digitisation and digitalisatiamd that
without digitisation we cannot have digitalisatiand digital transformation. The process of conwerti
analogue items such as pictures, documents or sontaldigital files is what we call digitisatioAj( et al.,
2021). Digitalisation is what follows digitisatioBigitalisation is the process of using digitisédd, social
resources and digital technologies to make fundéhehanges to the operatoins of a business oojaqio
ensure their success (Finsrud and Kristing, 20Zhe ultimate stage of digital utilization is didita
transformation. Digital transformation means gobeyond digitalisation, it is the process of usingitel
technologies to modify an organisation’s modellavate the organisation and society (Aji et al2P20 The
phrase "Construction 4.0" was largely inspired hg #th Industrial Revolution (Industry 4.0), it has
achieved great success in the manufacturing sactdrnecessitates the amalgamation of the virtudl an
physical world by utilising the Internet of Thingsrtualisation and simulation (Osunsanmi et 2018).

Construction 4.0 has two primary focuses, first, ttansition from physical to digital, second, transition
from digital to physical. The aforementioned tréinsis assist with coordinating, designing and ekagu
built environment infrastructures in a more effitieand effective manner. Construction 4.0 interals t
fashion a digital construction site that utiliséfedlent methods to follow the progression of ttie tycle of
the project (Taher, 2021). One can view digitalstouction as a consolidated approach to stateeshth
technologies which aim to make building safer amcréase productivity. The construction industry has
employed a variety of technological innovations tsus 3D-printing, Document management, Virtual
Reality (VR), Drones, Augmented Reality (AR), CortgguAided Design and Drafting (CADD) systems,
Building Information Modeling (BIM), Artificial Inelligence (Al), and Collaboration platforms. Sonfe o
these technologies are not fully developed yettheg are quite expensive which is one of the reasdny
they are not commonly used throughout most coutiieluding South Africa (Finsrud and Kristing,229.
South African construction companies should utilseme of the above mentioned Construction 4.0
technologies so that they can accomplish digigaigformation (Osunsanmi et al., 2018).

4 METHODOLOGY

This research endeavour seeks to explore the falegitalisation and technology uptake in Southiédis
construction industry. The inquiry followed the arpretivist paradigm which believes that reality is
constructed socially and relies heavily on the osiviews and opinions that people have (Ngozwana,
2018). This study is an instrumental case studyclwhieans that Johannesburg played a supportingaole
the phenomenon that is being studied (Crowe et28ll1 and Lune and Berg, 2017). The research is
qualitative in nature and was guided by qualitativethods. Some of the qualitative inquiries toakcpl at
various construction sites around Johannesburgewditiers took place telephonically and via emdile T
researchers sought out and relied heavily on thedsvof the interviewees in order to make inferences
Homogeneous sampling was used to select eightreatisn workers that were interviewed to gatheadat
about their lived experiences. Homogeneous samplivsgired that the people who were interviewed would
be the best people to assist with answering thearel questions (Shaheen and Pradhan 2019). The eig
construction industry specialists who were intemgd were found through Snowball sampling. The prima
data collection tool was semi-structured intervielWsey are flexible interviews that should yieldoa of
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deep and rich information (Alshengeeti, 2014). dals, memos, company documents and other forms of
documentation were used as secondary data soliteeslata was analysed by using categorical aggoegat
and content analysis, both of which reduced, caisgm, and clarified the data so as to yield ansu@ithe
research questions. Various methods such as mechieeking, peer debriefing and reflexive journaling
were utilised to ensure that the research findargsvalid and reliable. Lastly, the researchersireas to the
best of their ability, that ethical procedures wadbered to at all times to ensure the succesgonguiry.

5 FINDINGS

The following findings are based on interviews witinstruction industry specialists and employegsyell
as extensive literary works on the topic at hartds Bection begins with a discussion about theestagd
ways in which some of the construction industrgiest technological innovations are being usedointts
Africa. The advantages and disadvantages of thetdogy are explained followed by a proposal of how
implement and use these technologies in a sustainamnner.

5.1 The stages and ways of applying Construction 4.0dknologies in South Africa

Infrastructure development projects typically héwer phases, namely, the Construction phase, Figiile
phase, Operation and maintenance, and Design/Eargigephase. Below we will briefly discuss how and
when various Construction 4.0 technologies can sl wafter sampling some direct quotes from industry
specialists and employees:

"To be honest, | think for FIRD we mostly focusedreal time data"

"We use drones for photos on site to track constmigrogress or at the start of a project to doeninthe
site typography etc."

"We use BIM in all of our day to day activities aptbjects because it makes running the company much
easier and keeps everyone happy*

"During designing, the land surveyors do contouweys that we feed into our design programs, AutbCA
and Revit, where we can then design buildings dad mpad layouts according to the contours andeslop
because the programs allow for 3D rendering. Youtban see what each stand will look like on sitéhw

the environment taken into account.”

5.1.1 Drones

Drones are unmanned aerial vehicles that makesieeto access big, hard to reach, high-rise orptexn
areas. These devices are used to gather imagesjnfioamation, and aerial photography data which is
utilised for security control, monitoring the pregs of construction sites (Figure 1), providinguals
materials to employees and customers, buildingeictspns and land surveying (Zaychenko et al., 28id
Taher, 2021). Drones are mostly used during thetoaction phase (lkuabe et al., 2020, March).

Fig. 1: Aerial Drone picture of Fleurhof IntegratRdsidential Settlement (FIRD) construction site fseuCalgro M3, 2015)
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5.1.2 Building Information Modeling

Building Information Modeling is a digital illusttian of the physical and functional attributes o$ige in
two dissimilar features. Firstly, BIM can be usexlaatool that assists with reducing information yay
constructing and utilising a digital model. SecondIM can be used to stockpile the model’'s datatfie
duration of its life cycle. This model is a comtipa of various processes, policies and technotothiat
assist with the management of project data andjdgesin a digital format throughout its life cyclkeuabe et
al., 2020, March). Currently, BIM is thought to &eyreat contributor to the digitisation of the domstion
sector (Forcael et al.,, 2020). BIM has altered wagy facility management, design and constructian ar
handled (Zak and Macadam, 2017, September). Ostmgdral. (2018) stated that in order to fully gnibe
advantages of BIM, its use should be integratedh wiher innovations such as cloud computing which
enable an easy flow of data inside the industryt has been predicted that it will transport dackly to
construction professionals by utilising cloud dsttarage.

5.1.3 Internet of Things

The Internet of Things is an instrument that sufgptiie connection of various devices to the intehye
utilising sensors and embedded software to conyersbange and collect information (Forcael etZ4120).
Hindering construction companies from adopting I&T the lack of data about its applicability in
construction practices, as well as companies negingaa vision for how 10T can be beneficial to the
construction industry. In theory, the Internet dfifigs can be used in all phases of a constructiojeqt
(Ikuabe et al., 2020, March).

5.1.4 Augmented Reality

AR is a publishing program and data platform therhpts users to converse with people from varioeas

in real time, passively see material that has beewed, and remain engaged and communicate with
material that has been published (Taher, 2021} iovation involves the method of integrating et
components with real world objects with the goatlw user not being able to determine a changbein t
tangible world (Finsrud and Kristing, 2021). AR daa applied during repair and maintenance withe th
construction industry. The utilisation of a comliioa of AR and aerial 3D reconstruction can assish
better observation of a construction site (Ikuatb&.e2020, March).

5.1.5 Virtual Reality

Virtual Reality is further up than Augmented Realiin the virtual spectrum. VR constructs an immersi
virtual experience for the person that is weariegdsets that have 360° visions, this allows the tse
interact with totally different environs (Taher,24). Virtual Reality can aid the decision-makinglafesign
processes through visualisation (Finsrud and Kigst2021). Within the construction industry, utiig VR
training makes it easy to pinpoint dangerous areptémises procedures, and minimises the hazarojgl@e
may come across (Forcael et al., 2020).

5.1.6 Robotics and Automation

Robotics and Automation are a simultaneous amalgamapf software, electrical, and mechanical
engineering. The construction industry has forikigtrobots, welding robots, bricklaying robots, ks, 3D
printing robots, and demolition robots to name\a. fEhe above mentioned robots can be used froneqtroj
conception to project completion (Ikuabe et al2@MMarch).

5.1.7 3D Printing

Additive manufacturing which is also referred to3&3 printing is a procedure where a CAD model isdus

to manufacture a solid 3D structure (Ikuabe et2120, March). Recently, such innovations have katige
attention of the Construction 4.0 sector, spedificavith cement, illustrating the potential to rapk
employees with automated manufacturing, allowirfigcieht time management in addition to scalable and
personalised construction manufacturing. The endymt is largely influenced by printing duratiortween
layers, speed, material behaviour, and printingityué-orcael et al., 2020). 3D printing can belis&éd
during the construction, operation and maintenaaog, design/engineering phases (lkuabe et al.,,2020
March).
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5.1.8 Big data

The amalgamation of a variety of data, volume, &ldcity is referred to as Big data. Variety allade the
complex and diverse characteristics of sourcesdatal categories. Volume represents the magnitutleeof
information that is gathered from networks, advantechnologies, and human interactions. Velocity
exemplifies the rapid speed at which informatiolgashered when compared to traditional systemsatiku
et al., 2020, March). Big data could be converted insights that are usable by utilising predietanalytics

to assist businesses with actualising their ohjesti(Taher, 2021). Big data is mostly utilised @wn
planning and management, massive quantities ofm#ton are utilised to ascertain for example,dffect
that social variables have on urban growth, amaiit also be utilised to strengthen the standativiofy of

the residents of smart cities (Forcael et al., 2020

5.1.9 Artificial Intelligence

Artificial Intelligence is a conceptualisation whiaefers to a computer that imitates human cognitiv
functions. It can also be used within the constomcsector to differentiate various features obagtruction
site by using adaptive vision systems, they camadgce and recognise patterns to monitor the hagdhat
employees have made (Forcael et al., 2020). Arysisabf how it can predict multiple anomalies theg
associated with services, construction and buil@rahitecture is being conducted (Taher, 2021)ifigigl
Intelligence is mostly used during the construcpbiase (Ikuabe et al., 2020, March).

5.1.10 Sensors

Sensors collect temperature, location, humidity andvement information (Sawhney et al., 2020).
Throughout the operation and maintenance stagerdtction projects, professionals can place seriso
strategic places within their construction sitesisdo ease predictive maintenance, monitor desiom and
update their database (lkuabe et al., 2020, March).

Advantages Explanation References

Productivity improvement| Construction 4.0 innovaso facilitate the improvement of businesgTaher, 2021)
productivity. Businesses should investigate howirtieenployees utilise theif (Osunsanmi et al., 2018)
time and execute a mechanism that improves thdcmofy of systems. A
software that schedules tasks can assist a busiitbsilfilling its obligations.

Flexibility enhancements During the past two desadmerous technological advances have aided {ff@her, 2021)
improvement of communication amongst colleagueshay permit them tg (Hofinkova, 2021)
work remotely. These innovations have enhanced eamp’ capability to reply
to customer/consumer enquiries faster and moreiefily.

Business safety Businesses should protect theim gt utilising digital technologies and(Taher, 2021)
implementing methods that only key personnel wob&l able to navigate (Finsrud and Kristing, 2021)
internally. Hackers will find it much harder to gaaccess to sensitive company
data if encrypted passwords are used. As innovéiienologies continue to be
developed and launched, the transformation of comepawill take place and
they will enjoy the benefits.

Better customer services Consumers are the brehduter of all businesses, however, taking adggnta(Taher, 2021)

of technological innovations will yield a biggerypaay. In order to boos} (Hofinkova, 2021)
profits and stand out from the rest, businessesildhdevelop and provide
around the clock customer care via social medidin@rchat support, and
interactive sites.

Lower cost of production Implementation of Constion 4.0 technologies can reduce a project’s totéHoiinkova, 2021)

construction costs by 10-25%. Low requirements fmmstruction sitel (Suliman Eissa Mohammed ar)
equipment and space, and rapid construction spesdts in lower potentia] Jamal Salem Alharthi, 2022)
costs. The high speed of construction reduces tmabar of hours thal
employees work which in turn reduces the amounmohey that is spent op
their wages and accommaodation.

o

Better time management A cut of the project’s darais largely owed to moving a majority of the Wwoy (Hotinkova, 2021)

to the inside of the plant, where productivity ist maffected by weathef (Finsrud and Kristing, 2021)
conditions. Other positive contributors include kwaepeatability, digitisation
and production automation. Various activities canperformed at the same
time because of line production. For example thapction of roofs, ceilingsg
and walls is now possible at the same time.

Less negative impacts onConstruction 4.0 produces less waste than traditi@ystems. The rapig (Horinkova, 2021)
the environment assembly speed reduces the amount of time thabusding areas have tp (Osunsanmi et al., 2018).
tolerate the noise and air pollution that comemftbe construction site.

Potential provider of new Digitalisation uses innovativeigital technologies to better capitalise on currer(Finsrud and Kristing, 2021)
opportunities opportunities.

Enhanced worker safety The construction sectoregpansible for over 20% of deadly accidentgOsunsanmi et al., 2018).
Construction 4.0 technologies are safer becausg ribduce the amount df (Hofinkova, 2021)
physical and outdoor labour that is needed, bothwbfch are extremely
dangerous.

Table 1: Advantages of using Construction 4.0 teldgies
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5.2 The advantages and disadvantages of using Constrim 4.0 technologies in South Africa

There are various benefits and shortcomings ofutiissation of Construction 4.0 technologies, bath
which are discussed below while considering thetlsédrican context.

Disadvantage Explanation References

Implementation cost The deployment of Constructtbf technologies can be expensive whe(Horinkova, 2021)

looking at ownership and operation. One shouldfamget that some of thesg (Suliman Eissa Mohammed an
technologies are still in the early developmengasawhich means that they arelamal Salem Alharthi, 2022)

still to evolve. It is also important to keep innmdithat the costs of technical
equipment training will accumulate. Time and resesrwill be spent during
this training as it may require hiring a consultemtrain the current employees
Technology acceptance There is concern about weorkecoming redundant. Worried workers wil(Taher, 2021)

hesitate to implement and utilise Constructiontédhnologies. The adoption of (Finsrud and Kristing, 2021)
emerging technologies could be affected by the abmentioned growing
concern. Populism is one of the outcomes of thiblipuconcern and has
resulted in a restriction of the employees’ capighib respond to technological
innovations.
High requirements A qualified employee will be neédo use the new technologies so ag {@aher, 2021)
facilitate the transition and progression of Camdion 4.0. Introducing
Construction 4.0 technologies requires recruitimgl greparing workers, i
addition to acquiring integration expertise.

Lack of knowledge Manufacturing and operations baraffected by the adoption of Constructipr{Taher, 2021)

4.0 technologies. Complications with productivitganagement structure, and(Finsrud and Kristing, 2021)
work culture can be caused by the above. Whileettege plenty qualified
workers within the sector that are open to impletingn the emerging
technologies, others may not share the same semtirbecause they lack th
expertise or desire to learn new techniques. Sanstaction companies ma
hesitate to incorporate these new innovationstima operations because of tf
above mentioned challenges.

Poor Long-Term Planning|  The introduction of Constien 4.0 technology does not ensure the progressi(Taher, 2021)
improvement of a business, especially if it is mwbnitored closely. When (Hofinkova, 2021)
designing a project, a risk analyses should be @omkthe long-term results
should be considered. It is advisable to delegatieam that will monitor the
project from conception until the end of the rotiperiod.

Insufficient Support If employees are not given latfprm where they can voice their questiong;Taher, 2021)
opinions or concerns it could affect the businesgatively. Employees should
be prioritised and given timely assistance whely tieguire it so that they do
not hesitate to try to adopt and understand thetaelnology.

Table 2: Disadvantages of using Construction 4.Brielogies

o

N

5.3 A proposal of a viable scheme for the utilisation foConstruction 4.0 technologies in a way that will
ensure the sustainable development of South Africa

For the sake of the advancement of the conversiorCdnstruction 4.0, South African construction
companies should develop a strategic plan thaflsleteery step and decision to ensure transparandy
comprehension by all. This plan should assist comggawith determining their specific Constructio® 4
aims and developing methods for how to accomphsimt We propose that said plan should consistvef fi
crucial strategies, namely, Strategic ManageméntDévelopment, Smart Manufacturing, Smart Supply
Chain Management, and Human Resource Management.

5.3.1 Strategic Management

Strategic management of a Construction 4.0 endegokey for its success. It is important to seke¢eam

that will direct the introduction of Constructionddand digital transition of the company, in aduftito the
merging of conventional technology with emerginghteologies and systems. The team should formulate a
transition plan, outline its steps, and descrileeatiributes of all the transformation stages. liyatite team
should ensure that everyone understands the tedhmiquirements, priorities, and internal and exdéer
performance drivers for every step of Constructidhdeployment plan (Taher, 2021).

5.3.2 IT development

The significance of ICT technology in assistinghwihe transition to Construction 4.0 is illustratey
innovations such as BIM, 10T and Cyber-Physicalt&ys (CPS) (Sawhney et al., 2020). Companies should
start by conducting an exhaustive investigatiothefr IT infrastructure, which includes qualifiedrgonnel,

IoT devices, applications, and hardware. What fedlas an assessment of the level of IT developraadt
determination of a business to adopt suitable fl@ngfth for Construction 4.0 execution. The IT grbas to
determine which stages of the market require I@&rirention. If the current IT system is unsatisbagtthen
they will have to implement Construction 4.0 prples that are related to ICT. Lastly, the groupustho
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ensure that the ICTs that have been adopted cagrate and align perfectly with the previous eletsieim
addition to ensuring that the entire mechanisnoimpetely compatible (Taher, 2021).

5.3.3 Smart Manufacturing

The characteristics of Smart Manufacturing are eatiwity, convergence, and transparency (smart
construction site). Smart construction sites ar&ingaa change from a traditional manufacturing donea

one which is entirely interconnected, complex, aedlable, while depending on information gathering
sources from various manufacturing processes (Sayvbhal., 2020). The application of Radio-Freqyenc
Identification (RFID) and loT devices is required brder to create smart communication in the
manufacturing processes, as well as tactical mixhg@ersonnel, procedures, equipment, databases, an
materials to construct a smart construction sitemlining data mining processes with smart Entegpris
Resource Planning (ERP) will assist with the ini@nbf a digital mirror image that supplies thewatk's
lifecycle with project details and some of its campnts for the entire production structure (TaBegl).

5.3.4 Smart Supply Chain Management

Supply chain relations have been largely affectgdthe Construction 4.0 transition as a result @ th
improvement of data creation tools and the immethggalisation of operations. Partners should akgm
integrate their procedure's digital twins in a vihgt will enable the construction of a smart diggapply
chain. This application focuses mostly on Informatand Communications Technology organisation én th
supply chain which should result in real time dat@ accessing of data. Utilising blockchain innamres
will assist the supply chain with maintaining caldntiality and consistency of data. This is an aka
concern within the transition as it safeguards owgmi stakeholders' intellectual assets (SulimanaEiss
Mohammed and Jamal Salem Alharthi, 2022). Fullgradon of manufacturing and managerial skills,
materials, finances, operations, and data flow @datilitate the creation of a smart value chaincivh
performs a necessary function in digital transfdrama Smart production and Smart value chain
convergence permits the cumulation of real timeadabm multiple operations processes, partners, and
customers which results in an increase in suppiynchalue (Taher, 2021).

5.3.5 Human Resource Management

The final step of the plan to implement Construt#o0 is the creation of a human resource plan. @tige
most important things to consider when planninguacessful digital transformation is hiring proficte
employees. Construction 4.0 can create a mutualemdion among the virtual and real worlds by utilis
ICT innovations such as cybersecurity, BIM, clowtworking, modelling systems, IoT, RFID, and CPS.
Only employees that are trained in a related fald have exceptional technical expertise can magle a
shared connection happen (Osunsanmi et al., 201&)der to meet Construction 4.0 transition ciéter
businesses should carry out a thorough assessmémioworkers’ technological skills and identitigeir
current competence gap. Current employees posdsegsadvantage with a state-of-the-art supply chidie
best thing to do is train and prepare them to erethe principles and innovations that are propdsed
Construction 4.0. Developers should aspire to idti-skilled employees that are keen to learn atloe
latest ideas and techniques (Taher, 2021).

6 CONCLUSIONS AND RECOMMENDATIONS

Remiss of the value of the construction industrySmuth Africa, developments inside the industry are
characterised by conventional methods and smak-scglementation of ICT that yields the constrantof
substandard infrastructures, thus, affecting theeg®d conduct of the construction industry. The grap
acknowledges that Construction 4.0 will be guidgdatrall for the creation of a smart constructiag, Sn
adddition to adopting simulation softwares andudlisation for construction processes. This endevais
come to the conclusion that digitalisation canrmtdken advantage of fully in South Africa’s constion
industry without key transformations and adaptation procurement arrangements, business models and
improving the construction industry. The above nwerdd advances are imperative to realise the stk
development of South Africa through the implemdatabf Construction 4.0. The researchers determined
that the advantages of Construction 4.0 can, iartheemedy some of the challenges that are fageitido
construction sector in South Africa, as they fatwaigh the disadvantages. Nevertheless, researttinwi
this area is still limited and multiple problemstvimplementation remain. Specifically, there i&ek of
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case studies that are centred around or relatidw tiwpic at hand. This inquiry recommends the esefoent

of Construction 4.0 by construction stakeholdersethance the general performance of South Africa’s
construction sector and create awareness aboenttevour. In addition, an investment should be nmade
research which focuses on the implementation odvative ideas and technologies that can be utilized
the South African construction industry. Lastly,peoactive thinking approach should be adopted by
construction sector professionals when tacklingr fhjects.
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