
Digital Transformation 
as a pillar of the 
Future Construction  
& Real Estate Industry

Four steps to embracing Digital 
Transformation for the Construction 
& Real Estate Industry with 
governments as catalyzer 



The construction & 
real-estate industry has 
been beset by stagnating 
productivity. This and 
other challenges make that 
construction projects – 
including several prominent, 
large-scale examples – have 
seen frequent budget and 
time overruns, often with 
considerable rework in the 
building process. 

Over 90% of the world’s 
infrastructure projects are 
either late or over-budget

Construction companies 
have been slow to make 
productivity-enhancing, often 
capital-intensive, investments 
in a historically cyclical 
industry powered by widely 
available lower skilled labor

Digital technologies have the 
potential to address long-
standing challenges of the 
construction industry

 The construction & real estate
 industry has been slow to
embrace change

In fact, it was reported that over 90% of 
the world’s infrastructure projects are 
either late or over-budget.1   

These challenges have plagued 
the industry for years and can be 
fundamentally attributed to two broad 
structural barriers. The construction 
industry is fragmented – in Saudi 
Arabia alone ~22% of the businesses 
in construction have less than 50 
employees. This has led to silos 
emerging across the value chain, 
with limited collaboration in project 
planning and delivery that often 
results in project delays. Further, 
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companies themselves have been slow 
to make productivity-enhancing, often 
capital-intensive, investments in a 
historically cyclical industry powered 
by widely available lower skilled labor.

The construction sector will need to 
change. The demand for affordable 
housing in Saudi Arabia accelerates. 
The need for the sector to deliver high 
quality, cost-effective projects in a 
timely fashion becomes more pressing. 
While there is a way forward, it will 
require companies to be open to new 
innovative digital opportunities. Digital 
technologies have the potential to 
address long-standing challenges of the 
construction industry. 

1 Saïd Business School at Oxford University



‘Digital transformation’ 
can be a vague phrase. 
For the construction and 
real estate industry, it is 
often minimized to the 
introduction of advanced, 
often prohibitively 
expensive, technologies into 
day-to-day construction 
activities.  

However, while digital transformation 
does include the use of digital tools 
that deliver operational enhancements 
on projects, digital transformation goes 
beyond mere tools. It incorporates agile 
environments and processes – ones 
that leverage data-driven decision 
making and new ways of working to 
break down the traditional silos of 
the construction industry. Hence, the 
digital transformation is the broader 
transition of the industry’s way of 
working as a result of opportunities 
provided by digital tools.

 Digitization will transform the
construction & real estate industry

This transformation of construction 
companies promises to bring much-
needed productivity benefits to the 
sector and have direct bottom-line 
impact by reducing project delays. It 
will have the potential to enhance 
building quality, and safety on 
construction sites, while reducing the 
environmental impact of buildings. 
As the industry adjusts to this new 
normal, digitization will open up 
to new ways of collaborating and 
exchanging information on projects, 
the use of data in project planning and 
better monitoring of the construction 
process, among other benefits. 

More broadly, given the construction 
industry’s economic contribution, even 
small improvements in performance 
can have a huge benefit to the country 
at large. Further, as a digitized 
industry, construction will have the 
ability to attract new talent, create 
more attractive career paths within 
the industry, and create jobs relevant 
to Saudi’s in support of broader 
localization efforts.

As companies think about digital 
transformation, they need to first 
understand the opportunities that exist 
along the construction value chain.  

...digital transformation is 
the broader transition of the 
industry’s way of working 
as a result of opportunities 
provided by digital tools.

As companies think about 
digital transformation, they 
need to first understand the 
opportunities that exist along 
the construction value chain.  

Digital 
Transformation 

Benefits

Drive 
Productivity

Enhance Building 
Quality

Improve Construction 
Site Safety

Reduce Building 
Environmental Impact



Digital technologies 
have the potential to 
fundamentally change the 
way projects are designed 
and delivered. Digitization 
tools such as the emergence 
of augmented reality, 
drones, sensors, 3D printing, 
Building Information 
Modelling (BIM), 
autonomous equipment 
and advanced building 
materials, amongst others, 
offer tremendous promise. 

 Application of digital technologies
 across the construction value chain
 holds immense promise

Five clear use cases 
for the application 
of digital to the 
construction sector 

Collaboration & 
Digital Engagement 
in the design & 
planning phase

Data Collection 
& Analytics in 
the bidding & 
estimation phase

Reality Capture in 
the construction 
phase

Building 
Automation & 
Safety in the 
construction phase

Sustainability of 
Buildings in the 
use phase

With several of 
the supporting 
technologies reaching 
market maturity, here 
are five clear use cases 
for the application 
of digital to the 
construction sector 
across different parts 
of the construction 
value chain.



Collaboration & Digital Engagement in the design & planning phase

Data Collection & Analytics in the bidding & estimation phase

Reality Capture in the construction phase

Version sharing of documents like 
drawing designs is still rarely real-time 
in construction, even though a myriad 
of players typically collaborates on 
one project. This frequently leads to 
different players in the process often 
working off different plans. This is a 
cause for confusion and can create 
issues later in the building process.

A clear demonstration of the lagging 
productivity of the construction sector 
is the fact that an overwhelming 
majority of transactions are paper 
based. Blueprints and designs, work 
receipts, management and scheduling 
are all still largely done through analog 
processes. This often leads to a dearth 
of data – data on physical paper is often 
never digitized, rarely analyzed, and 
often not used to drive future decision-
making. This broken feedback loop can 
affect project success, particularly in 
the bidding and estimation phases.

One of the key drivers of cost overruns 
in construction is detection and 
rectification of defects, leading to 
additional labor costs and delays. 
Defects that persist way into 
development of a building are more 
expensive to fix. Thus, workers need 
to detect and fix defects as soon as 
feasibly possible. 

Collaboration tools can enable 
the creation of a shared vision for 
construction, including version 
management to keep this vision 
aligned throughout the building 
process as updates are made. There is 
already a step beyond simple version 
management. New software, such 
as updated Building Information 
Modelling (BIM) technology can play 
a pivotal role as the main enabler of 
many other technologies. 

New software to track data, the 
availability of cheap cloud storage 
to store it, and the wide presence of 
tools for data analysis, including more 
advanced techniques have changed the 
landscape. Construction companies 
can thus, for example, keep track 
of past projects and use advanced 
analytical techniques to assess 
performance data, identifying ways to 
more accurately estimate tender bits.

Advances in drone technology, 
unmanned aerial vehicles, low-cost 
sensors and many more applications 
under the appellation of IoT (Internet 
of Things) provides the ability to 
capture building progress as it is 
occurring. This ‘reality capture’ brings 
data collected by digital devices into 
software that compares physical 
progress against its digital twin. 

For example, real-time progress 
reporting from the construction site 
can help facilitate timely invoicing by 
various subcontractors. This invoicing, 
along with all other interactions can 
be further digitized eventually to 
create e-procurement, e-tendering, 
e-contracting and other digital 
opportunities for engagement. 

This comparison helps detect and fix 
deviations quicker, avoiding expensive 
rework later down the line. 



Construction remains a hands-on 
exercise, requiring a significant labor 
force on-site to handle the often 
unstructured and unpredictable 
situation at a project site. This makes 
that the success of a typically highly 
complex construction project is left 
with the (human) minds of these few. 
Moreover, it exposes the team to the 
risks of the construction site.

While not all tasks can be automated, 
a fair share can be addressed by 
harnessing the right automation 
technology for the right applications. 
Technological advances – in robotics, 
autonomous vehicles etc. – open 
enormous possibilities. Technologies 
such as 3D-printing or additive 
manufacturing can transform the 
sector with respect to how buildings 
are designed, what materials are used, 
the cost, and the time. 

Globally concerns have grown 
towards how the climate is changing. 
This sparked revolutionary agendas 
with governments aimed to develop 
a more sustainable way of living. 
This also affects demands towards 
housing, were opportunities exist to 
further minimize resource use and 
waste during construction. Demand 
also grows with governments and 
beneficiaries to create houses that are 
more conservative in the use of natural 
resources during the operational phase 
of its lifecycle.

However,  3-D printing is still nascent 
in its application to large-scale projects. 
Autonomous and semi-autonomous 
equipment can carry out increasingly 
complex tasks, especially when 
robots is applied in a more controlled 
environment of the construction 
site. The use case is particularly 
compelling for repeatable tasks such 
as excavation and bricklaying. These 
offer great potential along several 
dimensions – including reduced 
construction costs due to shorter 
timelines; higher quality, due to higher 
accuracy; enhanced safety, by reducing 
dangerous manual work, etc. Safety 
for workers can be further emphasized 
by exoskeletons and other wearable 
posture-monitoring equipment that 
ensure any dangerous exertions of the 
human body are detected immediately. 
These technologies promise to make 
construction more automated and 
safer for human participation. 

New building materials, such as 
nanoparticle-based additives, as well as 
the use of energy monitoring devices, 
through IoT technology can support 
sustainable housing development. 
By harnessing the capacity of the 
building sector, many countries can 
cut emission rates cost-effectively and 
achieve energy savings of more than 
30%, according to the United Nations 
Environment Programme.2

Building Automation & Safety in the construction phase

Building Automation & Safety in the construction phase

With digital use cases 
that extend across the 
construction value chain, the 
size of the prize is large for 
companies that stay ahead of 
the transformation. 

Thus, construction companies need to act thoughtfully yet decisively. With digital 
use cases that extend across the construction value chain, the size of the prize 
is large for companies that stay ahead of the transformation.

2 World Economic Forum



 To capture this digital potential,
 companies will need to make
committed efforts

As companies prepare for 
the transition to digital, 
they must rethink their 
approach to construction 
processes and operations, 
to be able to make the best 
possible use of digital tools 
such as BIM.  In addition, 
companies will need to 
supplement the adoption of 
the right technologies with 
the right mindset. 

Thus, for construction companies to do 
digital transformation right, they need 
to embrace four key principles: 

1. Develop a holistic digital strategy 
involving leadership

For any company, adoption of new 
technologies is not a seamless, organic 
process. Within the construction 
industry as well, a digital strategy 
will require strong and visible 
leadership support. The adoption and 
usage of technologies will need to be 
championed from the highest levels of 
the organization. This will help engage 
the rest of the company and encourage 
them to get onboard with embracing 
the change. 

2. Understand technology as an 
application not panacea

Companies in the construction sector 
should approach the adoption of digital 
by clearly understanding the problem 
they hope to solve. It is important to 
be able to clearly state current and 
future use cases for the technology. 
This can help companies approach 
digital solutions with a clear, targeted 
expectation rather than as a one silver 
bullet for all problems. A pilot or proof 
of concept study has the potential to 
test such applications for the planned 
use case before a large-scale adoption. 

3. Create avenues for skilling 
personnel for digital  

A key success factor for an effective 
digital transformation is the support of 
the people involved. Thus, construction 
companies will need to attentively 
focus on attracting digitally savvy 
talent while reskilling and upskilling 
existing employees. This involves the 
creation of internal training programs, 
leveraging existing government and 
private programs to deliver effective 
educational support. Companies 
will need to periodically assess their 
human resources to ensure they have 
the right talent in place to execute the 
digital strategy. 

4. Take a value-driven approach 
to digital transformation

This implies that in making the 
purchase decision for digital tools, 
it is important to have a clear vision 
of the expected value supported by 
target metrics such as expected ROI, 
efficiency expectations and other hard 
KPIs. Establishing this expectation, 
from a baseline understanding of the 
business, allows clear measurement 
of the impact of technology adoption. 
This value-focus also enables 
quick intervention if the internal 
stakeholders are not using the 
technology or not using it right. 

Four key 
principles

Develop a holistic digital strategy 
involving leadership

Create avenues for skilling 
personnel for digital  

Understand technology as an 
application not panacea

Take a value-driven approach 
to digital transformation



 In addition, Governments
 can support the adoption
 of digital in their local
construction industries

Digital transformation fundamentally 
relies on a push by individual companies. 
However, unilateral action is not enough 
in the construction industry due to its 
fragmented nature. Governments, through 
their actions, can be the industry catalyzer 
for adoption of digital.  

Governments can participate to establish standards for 
collaboration, support the industry as a champion and key 
client, and enable access to skilled local talent through 
broader labor market policies.  Ultimately, the benefits of 
digital technologies will be compounded if they are adopted 
widely and become an industry norm. It is essential to create 
a conducive environment for the digital transformation of 
the construction & real estate sector. 
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