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MOBILE – MANAGING  
THE DATA CHALLENGE
Executive Summary
In the course of just over a generation, the construction 
industry has moved from being a relatively static, paper-
based sector into one creating and disseminating huge 
volumes of increasingly mobile structured data. It is 
instructive to look back at where the industry started 
on this journey, where it is now, and where it might 
go in the future. Mobile technology will increasingly 
be at the heart of all industry processes: it is already a 
catalyst for capturing data and enabling its real-time 
re-use; it is set to become the platform through which 
we interact with that data and discern insights that 
help us design, develop and maintain a better, more 
sustainable built environment.



Mobile – an introduction
Mobile computing is an ongoing ‘disruption’ in the 
architecture, engineering and construction (AEC) 
industry, and challenges different users, of different 
ages or disciplines, in different ways. At one end of the 
continuum, there will be industry veterans who learned 
their trade or profession before we had computers or 
mobile telephones, let alone smartphones or tablets. 
At the other extreme, there will be new recruits to the 
industry for whom using mobile devices will be second 
nature. And in every sector and age group, there will be 
both ‘technophobes’ and ‘technophiles’, and different 
corporate attitudes to mobile devices ranging from 
prohibition or stringent controls on their use to regimes 
where mobile use is actively encouraged and facilitated.

The AEC industry is, however, just one of many that 
has been adapting to mobile technologies, and core 
industry practices and processes have begun to change 
to incorporate mobile working. This is hardly surprising; 
construction is naturally conservative and risk-averse 
and many businesses will seek technologies that are 
tried and tested before adopting them. This may mean 
the AEC sector lags behind other sectors, but it can also 
mean it benefits from adopting only proven technologies. 
Nonetheless, it is instructive to see how mobile 
telecommunications has been incorporated into everyday 
working and social activities as, in parallel, the networks 
and the devices used to access them have developed over 
the past 25 years or so.

Early mobile computing
Construction industry veterans will recall working before 
computers were commonplace. Certainly, until the 1980s, 
computers were often room-sized complexes of data 
processing technology accessed from green-screened 
desktop terminals. The advent of personal computers 
heralded a change to self-contained desktop devices 
connected to corporate or institutional networks. By 
today’s standards these machines had limited processing 
and storage capabilities, and the early portable laptop 
alternatives were often even more limited. However, at 

least these early laptops could be transported easily and 
they allowed the mobile construction worker to continue 
working as he/she moved from place to place – vital in an 
industry characterised by site-based working on projects 
delivered by employees of multiple, geographically 
dispersed supply chain companies.

From the early 1990s, to keep the ‘road warrior’ in touch with 
colleagues, the laptop computer could be connected (albeit 
slowly) to the internet and to the worldwide web, often via 
a dial-up modem connected to the analogue telephone 
network. The mid-1990s emergence of the web and of the 
associated specialist web-browser software also provided the 
platform for a new generation of applications that could be 
delivered efficiently from remote servers, with data efficiently 
streamed to help overcome the low bandwidth capabilities of 
many internet connections – in 2000, Viewpoint For Projects™ 
was among the first UK businesses to target construction 
collaboration as an ‘application service provider’.

Mobile services – from analogue voice-only to 
digital multi-media 
Away from the office or home, the worker might also use a 
mobile telephone. Until the 1980s, telephones were home 
or office-based devices that were used almost exclusively 
for voice communications. Fax machines provided a means 
for organisations to quickly send copies of documents or 
drawings, but otherwise, excepting perhaps telex, much of 
the construction industry remained reliant on paper-based 
communications sent by post or, if more urgent, by courier.

The first hand-held mobile cell phone was demonstrated 
by Motorola in 1973 but it wasn’t until 1979 that the first 
commercial automated cellular network was launched 
- in Japan by NTT. Two years later, the Nordic Mobile 
Telephone system was launched in Scandinavia, and 
the first UK services followed in the early to mid-1980s 
(Vodafone can trace its origins to 1983, and O2, formerly 
Cellnet, was formed in 1985, for example). However, 
first generation (‘1G’) users were reliant on analogue 
transmission technology, and the devices were expensive, 
cumbersome and had poor battery life.
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Digital 2G mobile phone systems 
emerged during the early 1990s, 
adopting the European GSM 
standard. The first GSM network was 
launched in Finland in 1991, with UK 
networks launched soon afterwards. 
This technology also enabled a 
new variant in communications: 
text messaging (the first person-
to-person SMS was sent in 1993) 
proved popular, as did the ability to 
access and download digital content, 
such as ringtones, introduced in 
1998. By this time phones were 
now genuinely pocket-sized and 
much less expensive. They had also 
become increasingly ubiquitous in 
the AEC industry, not least because 
they enabled SMEs (a third of the 
UK’s construction workforce are 
employed in businesses employing 
under ten people) to keep in 
contact with existing and potential 
customers, and their colleagues.

The mobile phone market exploded 
during the early 2000s as mobile 
providers moved from GSM through 
GPRS and EDGE, to 3G and now 
4G – telecommunications standards 
that expanded how we used 
mobile devices for more than voice 
communication, facilitated by the 
dramatic increases in bandwidth 
availability and therefore speed. For 
many users, phones are now used 
more for viewing and moving data - 
texts, photographs and other digital 
media, email, file attachments, web 
pages, etc – than they were used for 
voice conversations (see following 
section). 4G supports bandwidth-
intensive applications like streaming 
media, and also allowed voice calls 
to be treated like any other type of 
streaming audio media.

In the meantime, we have also 
become less reliant on telecoms 
providers’ mobile networks. Wifi 
allows smartphone and other 
device users to access internet-
based applications and services via 
locally broadcast wireless networks, 
bypassing mobile networks and often 
getting a faster and so better user 
experience.

And if Wifi was unavailable, good 
quality 3G helped create a market 
for specialised devices to access the 
mobile internet: first, USB plug-in 
“dongles”, then wireless routers 
that made 3G internet connectivity 
available to multiple computers 
(phones, laptops, tablets) 
simultaneously over Wifi, rather 
than just to a single computer via a 
USB plug-in.

Mobile devices -  
from voice to data
Clearly, the revolution in provision 
of mobile and wireless networks has 
been accompanied by a revolution 
in the design of devices and range of 
services they can access.

Just over 20 years ago, in 1993, 
the first ‘smartphone’, the IBM 
Simon was launched, combining 
mobile phone, pager, fax machine, 
calendar, address book, clock, 
calculator, notepad, email, and a 
stylus-activated touch-screen with a 
QWERTY keyboard. Personal digital 
assistants, PDAs, followed: pocket-
sized computers from companies 
such as Psion and Palm. Web 
connection usually involved placing 
the PDA in a cradle connected to a 
PC to synchronise data held on the 
two devices – but finally it was a 

more portable alternative to a laptop 
or desktop. Alternatives to Psion’s 
Symbian operating system, such as 
Windows CE (later Pocket PC and 
Windows Mobile), also improved 
users’ experience and sychronisation 
capabilities, while RIM’s Blackberry 
helped grow the smartphone market

However, the smartphone market 
began to change dramatically in 
2007 when Apple launched the 
iPhone, opening its App Store in 
2008. HTC launched the first phone 
to use Google’s open source Android 
operating system, also in 2008, 
when Google also opened its mobile 
application market, today Google Play. 
The iPhone was a huge success – as 
was its sister product, the iPad tablet 
– but Android smartphone and tablet 
adoption also expanded dramatically. 
Quickly, Symbian, Windows and 
Blackberry became minor players in 
the mobile OS market.

Today, Apple’s iPhone and iPad have 
transformed the fortunes of Apple, 

We have also become 
less reliant on telecoms 
providers’ mobile 
networks. Wifi allows 
smartphone and 
other device users to 
access internet-based 
applications and services 
via locally broadcast 
wireless networks
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and a huge developer community 
is building applications to run on 
Apple’s proprietary iOS platform 
- with 30% of every paid-for app 
sale landing in Apple’s pockets. 
However, the devices also tend to 
be more expensive than those from 
rival manufacturers.

To avoid being locked-in to the Apple 
eco-system and to capitalise upon 
the lower costs of other devices 
(a key factor in a cost-conscious 
sector such as construction, and 
where devices are more likely to be 
subject to damage), other developers 
and users have opted for hardware 
deploying the open-source Android 
OS. However, Android-powered 
devices come from different 
manufacturers, with different screen-
sizes and different data processing 
capabilities, which means that not 
all Android apps will work perfectly 
across all devices.

More recently, Windows-powered 
mobile devices have started a 
comeback, with Windows 8 (and 
Windows Phone 8) launched in late 
2012. Its tiled interface got mixed 
reviews, but the new generation 
of touch-screen computers and 
Windows tablets, plus the easy fit 
with existing Microsoft-based back-
office IT infrastructures, made it 
attractive to company IT directors. As 
a result, Windows 8 retains a foothold 
in the mobile computing market.

Not always ‘always on’
The development of stand-alone 
applications for mobile devices also 
helps overcome occasional issues 
related to connectivity. Even in an 
increasingly connected world, there 

will be locations where connectivity 
is hampered, particularly in an AEC 
context. Underground or dense 
building structures can hamper 
conventional mobile signals, the 
available signal may be over-
contended (too many people trying 
to use a finite amount of bandwidth), 
or the site may be located in a 
region unreachable by terrestrial 
telecommunications.

As a result, organisations considering 
provision of mobile-based services 
often look at whether the application 
will be accessed as a web-based 
tool or as an app capable of 
being used offline, perhaps with 
synchronisation when adequate 
connectivity is regained. Moreover, 
it is not simply a case of replicating 
a desktop or web application to a 
tablet or smartphone; the application 
interface also has to be adapted, 
with more logical navigation and 
bigger buttons so that functions can 
easily be accessed by ‘swiping’ and 
pressing the touchscreen interface 
with a finger or stylus.

Another factor the application 
provider must consider is how 
data created by the app might be 
processed and used elsewhere. 
Mobile solutions might be used to 
capture data – for instance, taking 
photographs of a site defect and then 
adding textual information about it – 
but the value of this information will 
only be realised if it can be efficiently 
reused. Some ‘point solutions’ may 
just send an email notification (in our 
example, this might go to the person 
responsible for fixing the defect), 
but more integrated solutions might 
also capture the information as part 

of the documentation covering the 
design and construction records of 
the entire built asset.

Integration and data mobility
This whole-life approach to 
information is, again, something 
that construction collaboration 
specialists have long advocated, and 
the business case for this approach is 
growing stronger as more tools in the 
construction IT ‘eco-system’ become 
capable of sharing data. What were 
once stand-alone ‘point solutions’ 
can, subject to the appropriate 
security provisions, now access and 
share information from a multitude 
of corporate back-office and project-
based tools, and integration is 
increasingly the name of the game.

Integration and interoperability of 
data help avoid duplicate entry of 
information into different systems. 
It ‘joins up’ interactions within 
a business – in a construction 
contracting company, this can 
range from mainly internal 
enterprise resource planning (ERP), 
content management (ECM), 
through customer relationship 
(CRM), estimating and bid 
management functions – to the 
information interactions developed 
collaboratively with clients and 
supply chain during design, project 
management, construction, 
commissioning, handover and future 
operation, maintenance and repair of 
the built asset.

Building information modelling 
and management – BIM(M) – will 
be increasingly important as the 
process helps designers, constructors 
and owners and operators focus 
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on the open, shareable asset data 
requirements relating to the whole-
life of an asset. Coupled with the 
growing use of mobile devices, and of 
cloud-based services to stream data 
to those platforms, integration and 
interoperability will help data to be 
reused, while a mobile strategy will 
also ensure that the right data can be 
reused by the right person at the right 
time and in the right place, 24/7.

‘Internet of things’
However, it’s not just about 
combining traditional enterprise 
applications and data and the new 
generations of mobile devices and 
faster telecommunications. We can 
expect further innovation as the 
construction industry and its clients 
reap the opportunities of other 
technologies, for example: GPS, QR 
(quick response) codes, augmented 
reality, RFID, NFC and iBeacons:

Global Positioning System (GPS) is 
a space-based satellite navigation 
system that provides location 
and time information, and is used 
by some devices, but GPS is also 
used more loosely to refer to how 
location might be determined by 
triangulation in relation to mobile 
telecommunications transmissions.

QR codes are similar to barcodes 
and provide a machine-readable 
image that can be read by a device 
and used to open data in another 
application, typically a website page 
or an item of online digital media 
(in construction, QR codes are 
sometimes used for version-control 
of drawings or other documents, for 
example, or for tracking equipment 
or deliveries to site).

Augmented reality (AR) applications 
harness GPS, the orientation of a 
device and its inbuilt camera to allow 
a user to view additional information 
related to the location (for example, 
a construction AR application might 
display photographs, drawings 
or documents of the asset under 
construction, it might provide 
information about services concealed 
underground or behind wall surfaces, 
or it might provide a maintenance 
engineer with context-specific 
information about how to service or 
repair part of a building system).

RFID (radio frequency identification), 
are similar to barcodes, but instead 
of an image, they use radio-
frequency electromagnetic fields to 
transfer data, often for the purposes 
of automatically identifying the 
tagged object or group of objects 
(RFID tags are often used to track 
construction tools and plant, for 
example).

Near field communication (NFC) is 
a set of standards for smartphones 
and similar devices to establish 
radio communication with each 
other by touching them together or 
bringing them into close proximity, 

for contactless transactions and data 
exchange.

iBeacon is a related (but Apple-
trademarked) technology that uses 
low-powered, low-cost Bluetooth 
Low Energy transmitters to notify 
nearby devices of their presence. The 
technology enables an iOS device 
or other hardware to send push 
notifications to iOS devices in close 
proximity. Tests are under way to see 
if the technology might be used as 
‘wearable’ IT, for example, to warn 
construction workers of site hazards.

A growing number of building 
components, systems and equipment 
also now generate data that can 
be read by other devices. Building 
management systems monitor their 
constituent heating, lighting and 
ventilation elements constantly, 
while smart meters detail energy use, 
and environmental sensors stream 
real-time data about temperature, 
humidity, etc. Such rich data  sources 
– sometimes described as the ‘internet 
of things’ – will be invaluable to the 
owner/operator in ensuring efficient 
facility operations (we can, for 
example, already manage domestic 
central heating, lighting, entertainment 
and other household systems via 
mobile devices). The data will also help 
designers, constructors and suppliers, 
understand how successfully (or 
not) the completed asset fulfilled the 
client’s brief, so that lessons can be 
learned and improvements applied to 
future projects.

A mobile ‘Big data’ future
Over time, better telecommunications, 
more connected mobile devices, 

We can expect further 
innovation as the 
construction industry 
and its clients reap the 
opportunities of other 
technologies
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increased integration of enterprise 
and project-based software, growing 
reliance on data-rich BIM(M) 
approaches, and the explosion of data-
emitting, interactive systems in and 
around our built assets will pose bigger 
challenges. Data is now produced 
in increasingly high amounts – what 
Gartner defined in 2001 as a three-
dimensional challenge: increasing 
volume (amount of data), velocity 
(speed of data in and out), and variety 
(range of data types and sources).

Until the digital age, much of our 
data was unstructured analogue 
information, but we now have 

technologies to scan and interpret 
this information to increasing levels 
of ‘intelligence’. However, much of 
the data now being generated is 
structured data that will increasingly 
reside “in the cloud” readable – 
mainly because of the sheer volume 
of data held – only by machines 
employing semantic intelligence. 
The successful construction 
business of the future will be one 
that can harness the power of 
this data, working with its supply 
chain partners and its customers to 
extract business intelligence from 
its processes and from the assets 

it helps deliver so that it can add 
real value. Mobile technology will 
increasingly be at the heart of this 
challenge. It is already a catalyst 
for capturing data and enabling its 
real-time re-use; it is set to become 
the platform through which we 
interact with that data and discern 
insights that help us, as industry 
professionals, design, develop and 
maintain a better, more sustainable 
built environment.
Application service provision (ASP) was the term used for 
what we today broadly describe as Software-as-a-Service, 
SaaS (not coined until 2002).

The UK Government has repeatedly made clear its 
requirement for all public sector projects: “open, 
shareable asset information” (ie: not data locked into 
proprietary software formats).
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