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Data is being created in increasing volumes, more quickly, in greater 

varieties, and increasingly accurately. Across every industry sector,  

these traits mean data also has growing business value – but only if users  

can extract actionable insights (“data worth knowing”) from this ongoing 

data explosion.
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Introduction
This is easier in some industries than others. Sectors which 

are highly integrated and prepared to invest in digitisation 

(converting information from a physical format into a digital 

one) and then ‘digitalisation’ (“the use of digital technologies 

to change a business model and provide new revenue and 

value-producing opportunities – the process of moving  

to a digital business”) (1) are striding ahead.

Companies in deeply traditional, fragmented and widely 

dispersed industries with a long history of analogue working 

– such as architecture, engineering and construction (AEC) 

– are less able to recognise and embrace new horizons.  

They also risk being overtaken by more agile competitors 

able to exploit the rapidly accelerating pace of digital 

disruption (2). 

However, given the scale of the AEC sector, up to 13%  

of GDP in certain countries, and its fundamental role  

in both developed and developing economies; there are 

potentially big opportunities for early digital adopters. 

1. Gartner’s definition of digitalisation.

2. Blank, Steve (2019), “McKinsey’s Three Horizons Model Defined Innovation for Years.  

 Here’s Why It No Longer Applies.”  Harvard Business Review.
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First, they can learn lessons and apply 

processes and technologies from other 

sectors which have already successfully 

digitalised and exploited data analytics, 

such as automotive and aerospace. 

Second, by exploiting digital insights, 

they can identify strategies to become 

more efficient and productive and so 

deliver demonstrably better project 

outcomes for their customers and their 

commercial partners.  

Third, by harvesting and connecting 

data, they can create new services 

and build long-term relationships with 

existing and new customers seeking 

to maximise social, economic and 

environmental whole-life outcomes  

from their built assets.
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Starting in the Design phase, through Build and then into 

Operate, enriching the data sets, as a project progresses, 

for a built asset is highly valuable to asset owners and 

general contractors alike. Visualising that data and gaining 

the insights through tools such as Virtual Reality and 

Business Intelligence dashboarding helps turn that data 

into knowledge and ultimately into business wisdom.

Finally, there is also the reassurance that investments 

in new built assets meet governance, regulatory and 

compliance (GRC) requirements – fundamental for 

financiers and insurers looking to ensure the long-term 

security and profitability of their commitments. 

In short, “data worth knowing” is data that enables more sustainable revenues at better margins, 
while fostering greater information efficiency, better employee productivity, and reassurance 
that built asset investments will truly deliver on their promise.
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Despite its heavy reliance on information, the architecture, engineering and construction (AEC) sector is currently 

an industry laggard when it comes to exploiting data and becoming more productive. Outdated processes, structural 

fragmentation, resistance to change, and low profit margins have all hampered the sector’s attempts to modernise.

Construction   
 businesses: 
 modernise or die?

Outdated processes

First, industry processes still largely replicate practices that 

were created when information was captured in paper form 

(reports, specifications, correspondence, contracts, forms, 

certificates, drawings, photographs, etc). The professionals 

involved had to be adept at creating, managing and 
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archiving this paperwork – construction is a notoriously 

contractual, risk-averse and often adversarial process,  

and maintenance of detailed documentation was  

(and still is) critical to ensuring payments were made  

and disputes avoided.
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3. “Can new technology help us avoid low productivity?” Construction Manager survey, 8 May.

4. Gartner IT Key Metrics Database, March 2017.

Structural fragmentation

Second, the scale of the information challenge is also 

amplified by the sheer number of organisations involved 

(all of which have contractual relationships and payment 

obligations between them). Even before construction 

starts, planning and design activities must be coordinated; 

lead engineers and architects will need to accommodate 

design inputs from specialist contractors, suppliers and 

manufacturers to ensure their initial concepts can be 

efficiently realised to meet the client’s needs. Once work 

begins on site, most construction projects are still reliant 

upon specialist trade contractors delivering short-term 

inputs bespoke to each project or site, with detailed 

hands-on management of every activity to keep projects 

on time, to quality specifications, and within budget while 

maintaining (often thin) profit margins.

Working in multi-disciplinary ‘silos’ in an often-

confrontational industry has also given rise to wariness 

when it comes to sharing information and managing 

workflows. Structural fragmentation means there has been 

limited pan-industry standardisation in how firms create, 

manage and exchange information. This industry culture 

of ‘data silos’ is also partially perpetuated by some major 

software vendors’ closed proprietary data formats, and by 

poor integration between the systems used to connect 

clients and supply chain partners with their built asset data.

Resistance to change

Third, the slow pace of AEC digitisation is partly due 

to the conservative approach its people must adopt 

when devising and building facilities with daily impacts 

on peoples’ lives, health and welfare. So, while other 

industries have extensively digitised (and, in some cases, 

been disrupted as a result – retail, banking and publishing,  

for example), construction has changed only slowly  

– indeed, it remains almost resistant to change (a May 2019 

Construction Manager survey found the biggest barrier  

to adopting new technology is “individuals not wanting  

to change old processes”).(3)  This conservative, cost-

conscious sector also invests less than most sectors in IT.  

Gartner’s annual IT metrics show the construction is 

consistently bottom of the league for IT spend. Against a 2017  

cross-industry average of 3.5% of revenue spend on IT, 

construction spent 1.2%.(4)  

Low margins

The sector’s notoriously thin profit margins clearly restrict 

investment in technology and innovation and can fatally 

undermine company resilience (a single ‘problem contract’ 

can be enough to push a company into administration). 

AEC businesses have little capacity to ‘fail fast’ when 

it comes to innovation, and so can become reliant on 

outdated technologies that are costly to maintain and which 

cannot deliver the connected data and business insights 

they and their clients increasingly need.
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AEC Digitisation
Of course, there have been some changes. For many  

AEC businesses, digital transformation has been under 

way for decades: in the late 1980s/early 1990s, for instance, 

computer-aided design, CAD, digitised previously analogue, 

manual drawing production activities; document creation 

and distribution were revolutionised by word-processing 

and email applications; financial management was 

expedited by spreadsheet solutions; and mobile phones 

were enthusiastically adopted by construction businesses 

to connect users regardless of their locations. Since 

2000, many firms have started to switch from locally-hosted 

software and data to adopt cloud-based Software-as-

a-Service applications; professionals have incorporated 

social media into their communications; and smartphones 

and tablets, coupled with new high bandwidth connectivity, 

have accelerated mobile creation and sharing of information.

However, despite some progress during this third industrial 

or digital revolution, the AEC sector remains one of the 

laggards in adoption of digital communication technologies 

compared to other industries. A 2016 analysis by the 

McKinsey Global Institute (5)  suggested Europe’s construction 

industry was the least digitally adapted of all industry sectors, 

performing worst in terms of its volume of digital interactions 

and transactions.

6thinkproject.com

Data Worth Knowing



Moreover, climate change, population growth and 

increasing urbanisation are placing increasing pressure 

on the world’s AEC sector to improve efficiency and 

productivity. Major reports from the McKinsey Global 

Institute (6) and the World Economic Forum/ Boston 

Consulting Group,(7) among others, underline the 

international need to reshape construction. And individual 

nations, including the UK, have been taking steps to 

overhaul inefficient and outdated structures and practices, 

and to embrace 21st century technologies. McKinsey 

highlighted how global AEC productivity has remained 

little changed in over 25 years,(8) a point echoed in the UK 

by Mark Farmer’s 2016 report Modernise or Die,(9) Farmer 

identified ten symptoms of a dysfunctional sector, including:

 Low margins, adversarial pricing 

 models and financial fragility

 Poor funding and delivery  

 of  industry training

 Skills shortages and demographic 

 pressures caused by an ageing and 

 non-diverse workforce

 The lack of a collaboration and 

 improvement culture

 Lack of R&D and investment  

 in innovation
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Both McKinsey and Farmer stress that adoption of digital 

technology alone will not enable the AEC industry to close 

the productivity gap, to boost sector productivity by  

a target 50-60%. McKinsey suggests actions are needed  

in seven areas:

 Reshaping regulation

 Rewiring contracts

 Rethinking design

 Improving collaboration  

 and supply chain working

 Improving onsite execution

 Infusing technology  

 and innovation 

 Reskilling workers
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8.  McKinsey Group (2015) The construction productivity imperative

9.  The Farmer Review of the UK construction labour model: Modernise or Die (PDF), October 2016

10. Industrial Strategy: Construction Sector Deal (PDF), July 2018
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5. Digital Europe: Pushing the frontier, capturing the benefits, McKinsey Global Institute, June 2016

6. McKinsey Global Institute (2017), Reinventing Construction: A Route to Higher Productivity

7. World Economic Forum/Boston Consulting Group (May 2016), Shaping the Future of Construction:  

A Breakthrough in Mindset and Technology. 

The UK government’s response to the Farmer report,  

the 2018 Construction Sector Deal,(10) accepts change  

is needed. 

“The standard business model needs to change to one that  

is based on strong, integrated supply chains and higher levels  

of  collaboration” 

it said, signalling its intention to focus on three key areas 

– digital design, offsite manufacturing, and whole life asset 

performance (procuring for value is also a recurring theme, 

recognising that, in a low-margin industry, competing on price 

is often a race to the bottom).

Even with a government push, it may take some years for 

entire national industries to take these steps, but there are 

clients, constructors, designers and manufacturers, plus 

financiers and insurers, who are pushing ahead, building 

on lessons learned in other sectors and on the foundations 

provided by growing adoption of mature building 

information modelling (BIM) processes and standards. 

Echoing the digitisation seen in automotive and aerospace 

sectors, among others, BIM – sometimes alternatively 

defined as ‘better information management’ – is widely 

seen as a catalyst for improved collaboration and for new 

approaches to procurement, planning, design, construction, 

and better data-driven operation and maintenance of clients’ 

buildings and assets.
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BIM and wider  
digital transformation
Ongoing shifts from 2D paper-based working towards digital design and workflow management will need to be accelerated,  

and BIM will provide a key foundation to enable this transformation. The potential of BIM to enable a more collaborative, 

data-driven process of project delivery extending through planning, design and construction and onwards into operation and 

maintenance has been discussed since the 1990s but has gathered momentum in the first two decades of the 21st century.
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Since 2011, the UK has become one of the world’s leaders in BIM 

adoption and digitalisation, strongly encouraged by a government 

which set minimum BIM capability requirements for those delivering  

projects for central government departments, to be achieved by 

April 2016 (the so-called ‘BIM Level 2 mandate’).(11) 

A government-funded BIM Task Group helped align 

government and industry activities; the 2015 Digital Built 

Britain strategy (12) reinforced the direction of travel; and the 

Construction Innovation Hub, the Centre for Digital Built 

Britain (CDBB), and the UK BIM Alliance are now all aiming 

to maintain UK progress. Their efforts are also aligned 

with international endeavours to promote more efficient 

data-sharing, both within other developed economies, and 

across international borders, through organisations such as 

the EU BIM Group, BuildingSMART and the CEN and ISO 

standards-setting bodies (thinkproject people are active 

participants in such initiatives).

While BIM adoption is by no means universal, BIM is 

increasingly seen as more than a design tool. Asset owner 

and operator information needs are being defined at the 

outset; 3D building information models are being integrated 

with project programmes (time = so-called 4D) and project 

costing tools (cost = 5D) to support construction delivery. 

And in parallel with growing awareness and use of BIM, 

on-premise data-sharing applications are being migrated to 

the cloud  to break down inter-disciplinary silos, and some 

traditional site-based supply chains are now being replaced 

by enterprises offering offsite manufacturing, sophisticated 

logistics and rapid on-site assembly. 

11. The BIM Level 2 mandate required project teams to adopt a BIM process described in a series of 
established and prototype standards including BS 1192:2007 and the PAS 1192 series. These now form 
the basis of an emerging international standard, ISO 19650 (the first parts were published in early 2019), 

and since October 2019 the idea of levels has been discontinued in favour of a UK BIM Framework 
compliant with ISO 19650.

12. HM Government (2015) Digital Built Britain: Level 3 Building Information Modelling - Strategic Plan.
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13. Dame Judith Hackitt, Building a Safer Future: independent Review of Building Regulations and Fire 
Safety: final report, May 2018, chapter 8, pp.102-105.

New technologies such as drones, laser-scanning, 

360-degree photography and photogrammetry are 

revolutionising on-site data capture. Workers can visualise 

data using virtual and augmented reality (VR, AR). 

Systems within buildings and other infrastructure will 

increasingly incorporate connected ‘smart’ technologies 

(the ‘Internet of things’, IoT) that will help owners and 

operators assure their performance. And, underlining the 

key importance of data, the term ‘digital twin’ has become 

something of an AEC industry buzzword since 2018.

While BIM may deliver a digital model of the complete 

physical asset, the digital twin concept envisages a 

constant bi-directional digital connection between the 

digital model and its physical manifestation, keeping the 

digital model synchronised with its real-world counterpart 

to support efficient operation, repair, maintenance, 

improvement and delivery of core business activities. The 

CDBB’s 2018 Gemini Principles also propose a ‘national 

digital twin’: an ecosystem of digital twins built on and 

connected by securely shared data that can help decision-

makers make strategic investment decisions to optimise 

social, economic and environmental outcomes. The vision 

is also a future of more joined-up, whole-life regulatory and 

compliance processes (after the 2017 Grenfell Tower Fire 

disaster in London, UK designers, constructors and owner-

operators may be required to maintain digital records “from 

initial design intent through to construction and including 

any changes that occur throughout occupation”).(13)  

While clearly aspirational, this vision of a connected 

and regulatorily-compliant future is a logical extension 

of decades of work already undertaken to digitise and 

then analyse how built assets are managed, delivered, 

operated and maintained. Previously ‘silo-based’ data 

about procurement, planning, design, construction, 

commissioning and handover activities, often administered 

using multiple shared drives and internal spreadsheets, 

is now increasingly captured, integrated and shared in 

sophisticated cloud-based relational database systems 

– CDEs, for example. Over the past 20 years, such 

digitisation of information creation and management has 

enabled users and businesses to gain increasingly detailed 

insights from their data. It has also helped clients and 

project teams to better demonstrate their governance, risk 

and compliance (GRC) regimes to their backers.
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Initially, these insights were little more than summary 

reports outlining how much data of different types was being 

collected and stored on projects, who had published what 

and when (audit trails – useful in the event of disputes),  

and status updates (useful for users wanting to prioritise 

their daily or weekly project work). However, as platforms 

have become more than repositories of shared data, 

and began to manage increasingly complex processes 

(from simple forms through to sophisticated contractual 

compliance workflows with valuable business intelligence 

dashboarding – thinkproject’s CEMAR, for example),  

their GRC reporting capabilities have extended. Mobile 

reporting and process management also enable real-time 

data capture while also improving users’ responsiveness 

and productivity.

Within projects, authorised team members could drill into 

data about particular models or files, processes (change 

orders, requests for information, early warning notices, etc), 

users, organisations, work packages or contracts. Data 

could be aggregated across multiple projects to provide 

high-level overviews for executive dashboards or monthly 

reports, even where projects have used different platforms 

(thinkproject has been engaged in the development  

of standards, including DIN SPEC 91931-1 and the CDE 

Open API initiative, to improve data access and exchange 

between CDEs and to facilitate pan-project insights).

As growing volumes of data become accessible, analytical 

applications enable extraction of business intelligence (BI). 
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And firms have started to develop algorithms to explore 

data patterns and relationships: artificial intelligence 

and machine learning (AI, ML) are making businesses 

better able to avoid issues and identify improvement 

opportunities, and to better predict project outcomes. 

For owner-operators, digitisation of project delivery 

processes and deliverables is increasingly providing data 

rather than documents – detailed insights rather than 

simple information. Instead of a post-project archive of 

operation and maintenance (O&M) manuals, rich data 

about specification, design, installation and commissioning 

of built asset systems can be re-used to populate facilities 

and asset management systems and then be updated as 

necessary during O&M activities (thus fulfilling the post-

Grenfell “golden thread” of information), while IoT/Digital 

Twin approaches provide real-time data on organisations’ 

built asset performance and business use.

Defining and extracting  
‘Data Worth Knowing’
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Creating a data-driven  
21st century industry
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Constant detailed measurement and monitoring of 

whole-life built asset performance can facilitate strategic 

procurement based on whole life value. Built asset provision 

then becomes the joint task of businesses engaged in 

long-term strategic “enterprise relationships” - in the UK 

infrastructure sector, for example, the Project 13 initiative (14)  

envisages integrated teams (comprising clients, funders, 

insurers, constructors and suppliers) working in long-term 

relationships to improve whole-life operational outcomes. 

Such arrangements will be sustained by ongoing capture, 

analysis and use of data. Team members’ performance, 

and the performance of the built assets they deliver, will be 

revealed in that data, while evidence of demonstrably strong 

GRC processes will reassure financial backers and insurers. 

Businesses could be rewarded for their value-adding 

contributions to the initial asset, for the achievement of 

specified performance levels by the asset, and – if they 

support the asset’s continued operation and business use 

– share in efficiency gains or performance improvements. 
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14. Building on Infrastructure Client Group work, the Project 13 initiative (http://p13.org.uk) is managed by 
the UK’s Institution of Civil Engineers.

Such “servitisation” models have already been deployed 

in other markets such as aerospace, where airlines lease 

aero engines from manufacturers and pay for ‘power by 

the hour’. This incentivises the manufacturers to achieve 

high reliability, timely and cost-effective maintenance, 

and improved fuel efficiency. Every aircraft flight creates 

millions of data points which are then analysed by the 

airline and the aircraft and aero engine manufacturers to 

provide instant performance feedback. This data supports 

remuneration of the suppliers and provides insights 

they can use to design even better aircraft, engines, 

components for airline customers.

Similar servitisation of building systems or even entire 

buildings is now being explored – new generations of 

smart buildings (Deloitte’s Edge building in Amsterdam, 

for example) are being equipped with sensors that provide 

real-time data to building operators about environmental 

conditions, energy use, utilisation of space, and about 

occupants’ activities within the building. This data, 

cross-referenced with information from internal business 

systems, provides new insights into employee productivity 

and how the building supports delivery of business 

outcomes. Owner-operators can refine their use of existing 

facilities, be more demanding about the design and 

operation of future facilities, and, by sharing data with their 

asset delivery teams, can also help them to continuously 

improve and add even greater value. More resilient and 

longer-term revenue streams will attract investors, and, 

with risks reduced, be more confidently backed by insurers.
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When data becomes inextricably linked to how firms create value, 

how that value is measured, and how firms are rewarded  

for their value contribution, then data will have real worth. 

Inefficient and disconnected analogue processes already hinder 

productivity and profitability. 

The future will be about digitalisation, with data enabling new 

business models and, with its leading exponents exploiting  

“Data Worth Knowing” 

helping to develop a more sustainable, connected, innovative and 

highly skilled 21st century industry.


