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SUMMARY  

The purpose of this paper is to review the current state of digital transformation in the 
Utilities sector, to understand the business value of “going digital” and a brief look at which 
processes Utilities can transform digitally today.  The paper will focus on the life-cycle of the 
asset, from conception to design and construction and into operations and maintenance and 
finally retirement of the asset. 

Lessons from Crossrail, one of the larges infrastructure projects in the United Kingdom, 
highlights many gains and can easily be adopted by the Utilities sector. 
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INTRODUCTION 

Everybody wants to be “Going Digital”.   

It is the 21st century mantra that you will find in every conference you attend today.  It fills the 
LinkedIn pages and it the topic of many blogs.  All the major consulting firms including 
McKinsey, EY, PwC and Accenture have established business units that aims to help 
organisations to “Go Digital”.   

Many of the traditional Engineering, Procurement and Construction (EPC) firms are also 
entering the market offering consulting services to advise their clients on the digitalisation 
journey. 

But what does it mean to “Go Digital”? 

Is it about technology and how much organisations are spending on Information Technology 
(IT)? Or, the way we engage with our clients? Or, is it just hype that will soon disappear and 
where everything will again return to the “way we have always done things around here”. 

The purpose of this paper is to review the current state of digital transformation in the 
Utilities sector, to understand the business value of “going digital” and a brief look at which 
processes Utilities can transform digitally today.  The paper will focus on the life-cycle of the 
asset, from conception to design and construction and into operations and maintenance and 
finally retirement of the asset. 

 

THE MEANING OF “GOING DIGITAL”  

“Digital”, according to McKinsey & Company, should be seen less as a thing and more a way 
of doing things [1].  It is therefore about the processes or the workflows in the organisation.   

It is a journey, a mindset, an approach to transform these processes.  It is about reviewing 
those processes and workflows to determine if those processes can be streamlined to 
reduce cost while improving the quality of the service or product. 

For owners and operators of complex infrastructure such as in the utility sector, it is about 
providing a service that is reliable and resilient.   

 

INDUSTRY SECTOR PERFORMANCE 

The Bureau of Labour Statistics in the United States of America groups Electric Power 
Generation, Transmission and Distribution with that of Natural Gas Distribution and Water, 
Sewage and Other Systems under the Utility sector. 

McKinsey & Company’ s report titled “Digital America: A tale of haves and have mores” [2] 
examined the performance of the Utility sector as defined above and found the sector to be 
achieving above average and just below the Oil and Gas sector.   



The McKinsey Global Institute Industry Digitalization Index, shown below, categorise Utilities 
with other industries as capital-intensive sectors with the potential to further digitize their 
physical assets. 

 
Figure 1 - McKinsey Global Institute Industry Digitalization Index 

Technologies such as the Industrial Internet of Things (IIoT) and Big Data combined with 
statistical modelling, artificial intelligence such as machine learning and image recognition 
are providing ample opportunities for organisations to transform their business processes 
and workflows. 

 

VALUE PROPOSITION FOR “GOING DIGITAL” 

Embarking on a digital transformation journey or “going digital” like any investments need to 
be considered based on a value proposition.   

A literature study shows that the value proposition of each organisation considering “going 
digital” is different from the next.  This should not come as a surprise as each organisation is 
different and each organisation typically follows a different digitalisation journey. 

The value proposition in one extreme can well be that, by not embracing “going digital”, may 
result in the demise of the organisation.  Kodak’s failure to recognise the disruptive nature of 
digital photography is well known [3] especially taking into consideration that they invented 
digital photography.  

Articles by PwC, McKinsey, IPA and others do provide insights to what the value of “going 
digital” might be. 

McKinsey [2] leads evidence to prove that digital assets determine competitive advantage of 
the organisation and that digitization has contributed to rapid productivity growth over the 
past decades clearly highlighting the value of digitalisation on the longevity and ability of the 
organisation to adapt to a changing environment. 



PwC [4] found that organisation responding to global survey, on average, expect to reduce 
operational expenditure by 3,6% while at the same time to increase revenue by 2,9%.  This 
represents a massive 6,5% positive impact on the bottom line! 

Ed Merrow from the Independent Project Analysis organisation [5] found that approximately 
66% of large projects fail due to lack of basic data and poorly integrated teams.  “Going 
Digital” has as aim creating integrated supply chains and better integrated processes 
allowing data to flow seamlessly across these historically islands of data. 

 

“GOING DIGITAL” – AN ENGINEERING VIEW 

What does “Going Digital” mean from an engineering perspective? Engineering, according to 
the American Engineers' Council for Professional Development as “The creative application of 
scientific principles to design or develop structures, machines, apparatus, or manufacturing 
processes, or works utilizing them singly or in combination; or to construct or operate the same 
with full cognizance of their design; or to forecast their behavior under specific operating 
conditions; all as respects an intended function, economics of operation or safety to life and 
property.” 

Engineering therefore concerns itself with the full life-cycle of the asset – from invention, 
design, build or construction to the operation and the maintenance of the asset and 
ultimately to the retirement of the asset. 

The PAS 1192 standard was issued by the British Standards Institution and the intended 
audience of this publicly available standard “…includes organizations and individuals 
responsible for the procurement, design, construction, delivery, operation and maintenance 
of buildings and infrastructure assets.” [6] 

PAS 1192 consist of several documents including PAS 1192-2, PAS1192-3 and together 
covers the entire asset life-cycle and therefore a good place to start when considering 
“Going Digital” in the engineering environment. 

 

CROSSRAIL CASE STUDY - LEARNING FROM RAIL INDUSTRY 

Crossrail is one of Europe’s largest infrastructure projects with an estimated US$21Bn value.  
The project will deliver approximately 42km of tunnels, 10 new stations and improving a 
further 30.  The route will cover over 100km through a total of 40 stations [7].  There are 30 
main work contracts and 25 main design contracts 

The project will deliver more than 250 000 drawings and in total more than 1,65m 
documents.  There will be approximately 1,0m assets that will be tagged. 

Indeed, a mega project and according to Ed Merrow [5] a 66% change of failure.  Against 
these odds the Crossrail programme is 80 per cent complete and is being delivered on time 
and within budget at the time of writing the paper. 

The MEED report [7] highlights many innovations and key lessons that can be applied cross 
industry. 

 



“GOING DIGITAL” – OPPORTUNITIES ACROSS THE ASSET LIFE-CYCLE 

“Going Digital” can add value to every phase of the of the asset life-cycle. 

During the design utilization of cloud service that provides access to component catalogues 
and structured component information ensures unified design and common descriptive meta 
data across the supply chain.  These component catalogues are collections of various 
original equipment manufacturers. 

Applying modern design tools that allows for digital design workflows in a common data 
environment will further aid design companies to rapidly design infrastructure assets in a 
collaborative environment eco-system.  In such an environment, conceptual designs can 
easily be costed in real time as design decisions are being made. 

The construction phase offers many opportunities to “go digital”.  From downloading the 
terrain model directly to graders fitted with GPS (Global Positioning Systems) to advance 
work planning.  In this section the emphasis will be on work planning 

Advanced Work Packaging (AWP) is an industry best practice that begins during early 
project planning and spans the entire project lifecycle. AWP aligns engineering, procurement 
and construction to improve overall project performance by filling the gap between what 
design creates and what construction needs to execute work.  

Companies can gain visibility into project details by supplementing design models with 
schedule resource, and construction related information. Projects can benefit from better 
craft resource utilization, increased predictability, and lowered cost and risk to project 
schedules according to the Construction Institute (CII). Advanced Work Packaging improves 
project outcomes through the alignment of people, processes and technology.  

The hand-over of information from the project to operations has traditionally been a very 
problematic process.  It was a workflow that was riddled with pitfalls ranging from ill 
described data requirements from the owner to late/missing/no data being delivered by the 
project.  Above all, it is viewed as a costly process. 

“Going Digital” enables organisations to automate much of this process today.  PAS 1192, 
describes the workflow and the need of the owner to consider the data that will be required 
for operations and maintenance upfront and communicate the need clearly to the project 
team.  In turn, the project can progressively deliver engineering models to the owner and 
through automated processes, the validity of the data submitted can be established.  Rapid 
feedback allows for shortened submission cycles and ultimately to a reduction of cost and 
schedule. 

The affordability of sensors that can measure almost anything today has led to the explosion 
of large data sets, or Big Data. Much of the data collected are applicable to the operational 
phase of the asset.  Statistical analytics has contributed towards the understanding of the 
performance of these assets.  Providing context through the convergence of operational 
analytics with the engineering and reality models truly enables owners and operators to 
operate the asset at an optimal level. 

Modern maintenance strategies, such as Reliability Centered Maintenance, are reliant on big 
data to determine the health of the asset almost in real time. “Going digital” means 
employing these technologies to track the health of my asset and initiating maintenance 
activities when needed. 



CONCLUSION 

“Going Digital” can be applied across the asset’s life-cycle.  At each phase there are many 
opportunities where “going digital” can play a part to reduce costs and schedule, increase 
efficiency or the performance of the asset while improving safety and compliance.  Case 
studies such as Crossrail has proven that. 

The challenge is to recognize that each organisation’s “going digital” journey might be 
different and that the value proposition will depend on the unique circumstances within each 
organisation but the message is clear, start your digital journey today. 
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