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Forward 
BIM is dead, long live Better Information Management! with Digital Twinǎ ƴƻǿ ōŜƛƴƎ ǘƘŜ ƴŜǿ άƳǳǎǘ ƘŀǾŜέ 

item and a continued cautious approach to digital from business leaders it is time for a good look at what 

worked over the last decade and how this will not just deliver spreadsheets, schemas and pretty pictures, 

but productivity, profitability and the business outcomes that have eluded us so far.  

For some, the digital transformation of others is big business, whether you are a supplier of technology or 

materials, a consultant or contractor, placing the word BIM and now Digital Twin in your title pushed up the 

ǇǊƛŎŜ ōǳǘ ŘƛŘƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǇǳǎƘ ǳǇ ǘƘŜ ǾŀƭǳŜΦ L ŀƳ ŦǊŜǉǳŜƴǘƭȅ ŀǎƪŜŘ ŀōƻǳǘ ǿƘƻ ǎƘƻǳƭŘ Ǉŀȅ ŦƻǊ ŀ ǇƛŜŎŜ ƻŦ 

software or the adherence to certain standards and my advice is always the same; Whoever gains the value 

ŦǊƻƳ ƛǘǎ ǳǎŜΣ ǎƘƻǳƭŘ Ǉŀȅ ǘƘŜ ŎƻǎǘΦ LŦ ǘƘŜ ǾŀƭǳŜ ŘƻŜǎƴΩǘ ŎƻǾŜǊ ǘƘŜ ŎƻǎǘΣ ǿƘȅ ŀǊŜ ȅƻǳ ŘƻƛƴƎ ƛǘΚ LŦ ǘƘŜǊŜ ƛǎ ƴƻ 

ǾŀƭǳŜΣ ǿƘƛŎƘ Ŏŀƴ ƻŦ ŎƻǳǊǎŜ ŎƻƳŜ ƛƴ ŀ ƳǳƭǘƛǘǳŘŜ ƻŦ ŘƛŦŦŜǊŜƴǘ ŦƻǊƳǎΣ ǘƘŜƴ ŘƻƴΩt do it! 

In my opinion, there is too much focus on complicated spreadsheets, schemas and pretty pictures, where 

there should be focus on productivity gains and benefits. I do understand that some value is difficult to 

measure, such as social benefits, but we must try harder in finding ways to measure, monitor and report on 

this, so we can truly start to deliver a better world for future generations.  

Lƴ ǘƘŜ нл Ǉƭǳǎ ȅŜŀǊǎ L ƘŀǾŜ ōŜŜƴ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ƛƴŘǳǎǘǊȅ ƛǘΩǎ ōŜŜƴ ŎƭŜŀǊ ǘƘŀǘ ǘƘƛƴƎǎ ŘƻƴΩǘ ƘŀǇǇŜƴ ǳƴƭŜǎǎ ǘƘere 

is a legal requirement, or if they are paid for. So, no matter how much effort we put into writing standards or 

practical guides, unless there is a mandated contract for them to be adhered to and for that adherence to be 

properly funded then we might just be wasting our time! 

The bottom line is that you can have the best technology, the strictest standards and most wonderful 

ǇŜƻǇƭŜΣ ōǳǘ ƛŦ ǘƘŜǊŜ ƛǎ ƴƻ ŎƻƳƳŜǊŎƛŀƭ ǊŜŀǎƻƴ ƻǊ ƛƴŎŜƴǘƛǾŜ ŦƻǊ ŎƘŀƴƎŜ ǘƻ ƘŀǇǇŜƴΣ ƛǘ ǿƻƴΩǘΦ ¢ŀŎƪƭƛƴƎ ǘƘƛǎ ǇŀǊǘ ƻŦ 

the digital transformation is more important than any schema, spreadsheet or 3D pretty picture! 

IƻǿŜǾŜǊΣ ƛǘΩǎ ƴƻǘ ŀƭƭ ŘƻƻƳ ŀƴŘ ƎƭƻƻƳΣ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ŀƳŀzing individuals and organisations out there doing 

some incredible things that will revolutionise not only our industry but also the world we live in. 

This book does not recommend that you buy specific technology or pay consultants fees, but it does 

recommend that you do the Best Information Management you can afford and strive to improve the 

practices of those in your peer group and supply chain. The advice in these pages has been shared by many 

of the visitors to the Crossrail Information Management and Digital Advancement Academies, over the last 

10 years. It is framed around a methodology I have used for many decades called the 7 Questions. 

I have been very lucky in my career to meet and count as friends many people I consider experts in their 

fields. Some have contributed, some have influenced but they all helped me to deliver this book. Keep 

learning from these beacons of excellence, share your experience both good and bad, and never stop trying 

to do Better Information Management!  

 

  



BIM  

What was BIM? 
It was widely agreed that the term Building Information Modelling or BIM was poorly chosen, as it misled 

many when they first started down their digital transformation journey. We know that ƛǘΩǎ not specifically 

about buildings (structures) or building (construction) and we are also certain that it is not just about 3D 

models, although many would try to convince you otherwise! Other interpretations of the acronym such as 

Better Information Management have come closer to what was intended. 

I have always likened BIM to an activity you all do on a day to day basis.  

If you want to know the answer to a question, you will bring up a web browser and type it into Google or if 

ȅƻǳΩǾŜ ƳƻǾŜŘ ŦƻǊǿŀǊŘ ǿƛǘƘ ǘŜŎƘƴƻƭƻƎȅΣ ȅƻǳ ǿƛƭƭ ŀǎƪ !ƭŜȄŀΗ ²Ƙŀǘ ǘƘƛǎ ŀŎǘƛǾƛǘȅ ŘƻŜǎ ƛǘ ǘƻ ǘŀƪŜ ŀ ǉǳŜǎǘƛƻƴ and 

search many different databases of information that will potentially answer it, presenting it back to you to 

make the decision. 

¸ƻǳ ŎŀƴΩǘ ŀƭǿŀȅǎ ǘǊǳǎǘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ǇǊŜǎŜƴǘŜŘ ǘƻ ȅƻǳ όƻǊ ǎƘƻǳƭŘƴΩǘΗύ but you now understand more about 

the subject and make an informed decision. 

aȅ ŀƴŀƭƻƎȅ ǿƛǘƘ .La ƛǎ ǘƘŀǘ ǘƘƛǎ άLƴŦƻǊƳŀǘƛƻƴ aƻŘŜƭέ ƛǎ ŀ ƭƛƴƪŜŘ ǎŜǘ ƻŦ ŘƛǎǇŀǊŀǘŜ ŘŀǘŀōŀǎŜǎ ǘƘŀǘ Ŏŀƴ have 

multiple query engines that will present back information about your asset to help you make the decisions 

required. With a few key differences! Firstly, you should be able to trust the information delivered back to 

you, secondly you should only get results that you have access to and finally it should be more specific in its 

response. 

What it waǎƴΩǘ 
Having worked with over ten thousand industry professionals in this area since 2012 and getting an 

understanding of how they are tacking this, we are cerǘŀƛƴ ǿƘŀǘ ƛǘ ƛǎƴΩǘΗ ²Ŝ Ŏŀƴ ŎŀǘŜƎƻǊƛŎŀƭƭȅ ǎǘŀǘŜ ǘƘŀǘ .La 

is not a document, a standard, a drawing, a video, a virtual reality file, a sensor embedded in an asset, a 

piece of isolated metadata, a physical product, a 3D pretty picture, a checklist, clash resolution or GIS. Each 

of these are important pieces of information, but on their own they have limited value it is only when they 

are connected with each other and managed in a way we can easily find and trust them do they come close 

to what BIM is asking us to do.  

 

 

 

 

 

 

 

 

 



Interpretation 
What do you see when you look at the image on the previous page? 

In 1921 Hermann Rorschach created the Inkblot test, it is designed to assess the subject on their personality 

and whether they might be suited to certain work or tasks. Each subject interprets the inkblot differently 

according to their experience, skills, knowledge, desires, wants, needs and fears. This is in essence the same 

way we interpret and approach BIM. Depending on where we are focusing our minds, where our money 

comes from and our specific objectives, we interpret BIM to suit. This has to stop. The single interpretation 

that needs to be communicated to everyone involved is the clients which in turn is based on the needs of the 

end user, which in most cases is the consumer but is also to a lesser degree the operator and maintainer. 

The leap from BIM to Digital Twins 
There are many definitions of BIM out on the internet and now the term Digital Twin is taking over, this is 

also being used and redefined to suit various consultants and vendors to sell their way of delivery. 

I prefer to use the Institute of Civil Engineers definition of: 

A|X ŸDigital TwinŹ ­Z J °|É´ NJӁ J´´Xº |XӁ°´ Ä´ º­ Ä«TX³´ºand how assets operate in a wider system and how 
they interact with other assets. A Digital Twin  ´ J ŸM³ TzXŹ MXºÇXX« º|X °|É´ NJӁand digital world. They can 
be predictive and adapt physical systems to reflect changes in the environment or operations. The benefits 
include harmonisation of operations to deliver optimal user outcomes, clash identification and automated 
remediation, and ultimately cost/risk reductions.  

If you take my original definition of BIM, which likened it to the internet of databases of a specific asset then 

building on that to link the data in these servers with the actual physical asset and the other assets that 

interface and interact with them, is a relatively small step! However, if you are still in the world of thinking 

BIM is a dumb 3D model, then you have a long way to go! 

²ŜΩƭƭ ŘƛǎŎǳǎǎ Digital Model, Shadows and Twins and how they will drive forward our industry and the 

ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ŀ άbŀǘƛƻƴŀƭ Digital Twinέ ƛƴ the next chapter. 

Digital Twins 
The concept of Digital Twin was first raised in 1991 in David GelernterΩs book, άMirror Worldsέ and first 

publicly introduced at a conference in 2002 by Michael Grieves of the University of Michigan. 

This concept consists of 3 components: The physical asset, the digital representation of the asset and the 

connections between them. 

CǊƻƳ ǘƘŜ ōŜƎƛƴƴƛƴƎ /ǊƻǎǎǊŀƛƭΩǎ ŘƛƎƛǘŀƭ ǎǘǊŀǘŜƎȅ ŎƻƴǘŀƛƴŜŘ ǘƘŜ delivery requirement for both a physical and a 

digital railway. These have both got to be in the plan right from the very beginning - pre preplanning, so that 

information is gathered, and connections are made before design or contraction is even considered. This is 

so the interfaces and impacts on each other are understood and any sensors or actuators are part of the 

plan, right from the start. This is not always possible, but it should happen as early as practicable. 

It must be understood that information will be generated and managed by many different pieces of 

software, each with their own ways of structuring and classifying the data. Any true Digital Twin must take 

this into account and be able to federate together many sources of information so that the user can access it 



without translating or converting which would considerably increase the risk (and cost) during the lifecycle of 

the asset. 

The key thing with this is to ensure that before you or your supply chain starts to create any information that 

standards are put in place on how to structure, classify and define it. With some form of quality assurance 

plan to enforce these standards for every participant in the creation of the Digital Twin. 

 

 

 

 

 

 

 

 

 

 

 

Models, Shadows and Twins 
The term Digital Twin appears in a plethora of marketing materials selling anything from photogrammetry 

technology, 3D design software or services hand cranking spreadsheets! But are any of these actually a 

Digital Twin and how granular is that description? 

I think we all agree by now that BIM was all about good quality, well managed, trusted and valuable 

information. That premise should the foundation for any digital strategy at whatever the following levels you 

aim at. 

Starting with the simplest, but frustratingly the most commonly miss labelled digital asset, we define 

the Digital Model. This is a Digital representation of the Physical, frozen in time. These can be created in 

many different ways and contain anything from CAD drawings, 3D models, photogrammetry, laser scanning 

ŀƴŘκƻǊ ŘŀǘŀōŀǎŜǎ Ŧǳƭƭ ƻŦ ǳǎŜŦǳƭ ōǳǘ ǎǘŀǘƛŎ ƛƴŦƻǊƳŀǘƛƻƴΦ Lǘ ŘƻŜǎƴΩǘ ŎƘŀƴƎŜ ǿƘŜƴ ǘƘŜ ǇƘȅǎƛŎŀƭ ŘƻŜǎΣ ǳƴƭŜǎǎ ƛǘ ƛǎ 

manually changed by the author. 

In the mid ground, we have a  Digital Shadow . They are a digital representation of the physical, just 
like the model, but  when the physical changes the digital is updated to reflect that in an automated 

manner . You could imagine this as being something as simple as a stress gauge on a bridge, 
updating its readings in the Digital Shadow every day, hour or second! 

Finally the  Digital Twin . Taking things a stage further, a true  Digital Twin allows the Digital to 

manage and change the physical so it can operate more efficiently and optimise  the outcomes it 

delivers. 



In its most basic form this is done  reactively  when something in the physical is transmitted to the 
<A?AL9Dș L@AK LJA??=JK 9 J=9;LAGF :=;9MK= L@= J=9<AF? AK GMLKA<= G> 9 ȧFGJE9DȨ J9F?= O@A;@ AF LMJF
makes a correction in the physical to bring that reading into line.  

When we look at more advanced Digital Twins, the changes over time in the physical, perhaps 
coupled with external information allowing the digital to  predict  something and make preventative 
changes in the physical before something happens!  

 

The information in that Digital Twin can be visualised in many different ways, presenting the user good 

quality, reliable, trustworthy data that helps them make the decisions needed in the time frame required. 

The key being to ensure they can visualise data based on their role, organisation, security clearance and the 

decision needed to be made. 

Not all information can be presented in front of the user and they will need to be able to ask plain language 

questions to dig deeper, get clarification and ensure the decisions they make are the best possible. 

!ǎƪƛƴƎ ǘƘŜ ǉǳŜǎǘƛƻƴΣ άǿƘŀǘ ƛŦέ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ŀƭƭ ǎŎŜƴŀǊƛƻǎ ŀǊŜ ǳƴŘŜǊǎǘƻƻŘ ŀƭƭƻǿƛƴƎ ǊŜŀŎǘƛƻƴǎ 

to be thoroughly thought through, rehearsed and trained, as well as being able to prevent and mitigate them 

happening in the future. 

The ability to either optimise through manual intervention due to the information presented to the user, or 

for the Digital Twin to autonomously identify areas of inefficiency and proactively changed the physical to 

improve its operation can only be a good thing. This obviously needs good quality, trustworthy, up to date 

ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŀƭǎƻ ǘƘŜ ƛƴǘŜƭƭƛƎŜƴŎŜ ǘƻ ƪƴƻǿ ǿƘŀǘ άƎƻƻŘέ ƭƻƻƪǎ ƭƛƪŜ ŀƴŘ ŀŘƧǳǎǘ ǘƘŜ ǇƘȅǎƛŎŀƭ ŀǎǎŜǘǎΣ ǎȅǎǘŜƳǎΣ 

and processes to suit. 



 

Taking this a stage further, we cannot just view all our assets physically or digitally in isolation. They are a 

system of systems that support our society, economy and environment. 

So a National Digital Twin  brings together the digital twins from across all sectors and domains, so that 

the impacts and relationships between them can be better understood and they can be optimised to work 

together for a better future. 

This also helps in modelling asset failure and degradation in regard to national resilience. This of course 

ŎƻƳŜǎ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ŦƻǊ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΣ ǎŜŎǳǊƛǘȅ ŀƴŘ ǾŜǊŀŎƛǘȅ ƻŦ ǘƘŜ ŀƭƭ ǘƘŜ ǎƘŀǊŜŘ ƛƴŦƻǊƳŀǘƛƻƴΦ LǘΩǎ 

not a single unwieldy database of information, but a trusted circuit board that our Digital Models, Shadows 

and Twins can be plugged into, so we can interrogate, visualise, simulate and optimise them all in relation to 

each other. 

 



Open Standards 
No technology vendor can possibly satisfy the vast array of authoring requirements for all the information 

that will make a Digital Twin. The only way that a true twin of the world we see around us delivering 

everything from social, economic and environmental modelling to structural, transport, health and industrial 

modelling is through ensuring the information they create is delivered in an open approach, so that the old 

Ǌƛǎƪǎ ƻŦ ƛƴǘŜǊƻǇŜǊŀōƛƭƛǘȅΣ ǘǊŀƴǎƭŀǘƛƻƴǎ ŀƴŘ ŎƻƴǾŜǊǎƛƻƴǎ ŘƻƴΩǘ ǘŀǊƴƛǎƘ ǘƘŜ long term vision. 

Sensors and Actuators 
One of those key components for a Digital Twin is the connectivity between the physical and the digital 

enabling the passage of data between the two. This data is not just from Sensors embedded in the Physical 

Asset that will update information in the Digital Asset, but also actuators that are controlled by the digital 

asset that can change things in the physical. This is a concept spoken mostly about when looking at the 

Internet of Everything. 

The automotive racing industry has been linking the physical and digital together in a live environment for 

many years. I am proud to have been an ambassador for the original Bloodhound Super Sonic Car team. 

Many parts of the car, from its engines, steering, brakes and electrics have a Digital Twin that is both 

monitored and tweaked remotely when required to ensure the car achieves the outcome set by the team, to 

reach 1005mph and survive the attempt! 

The current thinking with sensors is that they and data storage are relatively cheap, so we should be 

proliferate in their deployment. The data we collect today may have little value, but when looked at in the 

future and in relation with other interconnected data then it may flag up some very valuable trends showing 

any weaknesses in the systems and root causes for operational or maintenance issues. 

As our Digital Twins get smarter and we add in artificial intelligence to help predict future issues, the ability 

for the Digital Twin to tweak and control elements of the physical asset will become more valuable allowing 

a much more efficient operation. Taking that a step further and linking it to the supply chain systems 

whether that is for products or skilled people, then either the Digital Twin can start ordering its own parts 

when they are cheapest or advising agencies about the type of skilled worker needed in the next 6 months to 

conduct repairs or maintenance tasks! 

Whether you see this as an extension of BIM, a leap into Digital Twins or just good practice it is essential that 

you get the strategy right, not only to suit your current portfolio of assets, but looking into the future as to 

what will be the outcomes demanded by your end users over the next 50 years. This book is all about getting 

the foundations right before you build the rest of your digital asset. 

National Digital Twin 
Whereas most organisations will concentrate on getting their own Digital Twin into a position where it both 

reflects and interacts with the physical asset, governments should be looking at how these twins will 

interface together to create a connected National Digital Twin, that will be able to help in forming a national 

strategy. The key point being, ǳƴŘŜǊǎǘŀƴŘƛƴƎ Ƙƻǿ ŜŀŎƘ ƻǿƴŜǊΩǎ ŀǎǎŜǘǎ ƛƴǘŜǊŦŀŎŜ ǿƛǘƘ ŀƴŘ ŘŜǇŜƴŘ ƻƴ ŜŀŎƘ 

other. In my opinion this should start with a simple network study at facility level across all assets that will 

form a framework to hang much more in depth information for individual assets from. This is something that 

the National Infrastructure Commission alongside other UK Government departments are looking at.   



Where is the UK Industry now? 
LǘΩǎ about a decade after the UK set its BIM mandate. 10 years after the construction industry was 

challenged, yet again, to modernise! 10 Years of organisations setting standards, selling consultancy, 

certifying people and telling the world that they have achieved Level 2! So, have we achieved it? Are we 

delivering the golden digital age that gives us whole life cycle value for money and drive a better economy 

for future generations? 

Well, not really, no. 

It may sound a little pessimistic and it in no means takes away the blood, sweat and tears shed by a good 

many hardworking members of the BIM world, but on the face of it, it is clear that we are currently sitting in 

ŀ ǘǊƻǳƎƘ ƻŦ ŘƛǎƛƭƭǳǎƛƻƴƳŜƴǘΦ ²ŜΩǾŜ ōŜŜƴ ǘƘǊƻǳƎƘ ǘƘŜ ƛƴƛǘƛŀƭ ǇŀƴƛŎ ƻŦ working out what it was all about, 

watched all the amazing presentation with ǇǊŜǘǘȅ о5 ƎǊŀǇƘƛŎǎΣ ƘŜŀǊŘ ŀƭƭ ǘƘŜ ǎŀƭŜǎ ǘŀƭƪ ŀōƻǳǘ ōǳȅƛƴƎ ά.La ƻǳǘ 

ƻŦ ǘƘŜ .ƻȄέΣ ǎǘǊǳƎƎƭŜŘ ǘƻ ƎŜǘ ǘƘŜ ŎƭƛŜƴǘǎ ǘƻ ǳƴŘŜǊǎǘand, define or pay for the digital asset. We have seen 

many standards written, most are open to interpretation and a little woolly, some are excellent but where 

are we and why are we here, in that trough? 

 

In the real world there are two things that make people do things. Money and Law. Neither of these things 

have been tackled to a point where they will guarantee a digital delivery. There are more granular reasons 

that we sit in this trough and this first chapter will cover a few of them. 

Low hanging fruit 
As with many hard tasks, we have been guilty of tackling the low hanging fruit first. This is unsurprising as 

many organisations (especially those in the supply chain) still struggle to convince those with control over 

the finances to give some budget to deliver the digital asset. There are exceptions and ƛŦ ǘƘŀǘΩǎ ȅƻǳΣ ǿŜƭƭ 

done, but you are in a minority! 

Our first thing in this category is CAPEX, (Capital expenditures, are funds used by a company to acquire, 

upgrade, and maintain physical assets such as property, buildings, an industrial plant, technology, or 

equipment.) 

As Owner organisations have been shying away from BIM through lack of funding and understanding, the 

contractor, be they designer or builder have been tackling the problem. This has been great for the owner as 

much of the work needed is being done for them, however as with anything done for the wrong reasons by 



ǘƘŜ ǿǊƻƴƎ ǇŜƻǇƭŜ ƛǘ Ƙŀǎ ƳƛǎǎŜŘ ǘƘŜ Ǉƻƛƴǘ ƻŦ ǘƘŜ άǿƘƻƭŜ ƭƛŦŜŎȅŎƭŜέ where both CAPEX and OPEX (Operational 

expenditure) are considered together. It was inevitable when you look at the vast array of technology and 

sexy visualisations that can be used during this phase. However, because of this much of the benefit has 

been with the contractors, consultants and technology vendors, rather than the owners, operators or 

maintainers, who are now starting to question what are they paying for? 

On the positive side much benefit has been gained in the design phase through better coordination, 

interface management and planning and ǘƘƛǎ Ƙŀǎ ŎŜǊǘŀƛƴƭȅ ƭƻǿŜǊŜŘ ǘƘŜ Ǌƛǎƪǎ ōŜŎŀǳǎŜ ƛǘΩǎ ŎƘŜŀǇŜǊ ǘƻ ōǳƛƭŘ 

many times in the virtual world than it is in the physical! 

One of the biggest issues we have and ƛǘΩǎ ŀ ǎǳōƧŜŎǘ ǿŜ will be tackling later in its own right is VALUE. 

Historically we have put value in steel and concrete and the digital asset was just an optional add on. With 

no value, the digital asset is always the first thing to fall by the wayside when the project starts going over 

budget or is pressed for time. 

In my honest opinion, the level system introduced with the infamous wedge diagram became a hindrance 

right from the beginning. Not only did it start with the acronym CAD (Computer Aided Design, typically 2D or 

3D), which gave the wrong impression to many organisations, but it started a spiralling contest of who could 

Ŏŀƭƭ ǘƘŜƳǎŜƭǾŜǎ άƭŜǾŜƭ н ŎŜǊǘƛŦƛŜŘέ ŦƛǊǎǘΦ ¢Ƙƛǎ ŎƻƳǇŜǘƛǘƛƻƴ ǿƘƛƭǎǘ ƘŜŀƭǘƘȅ ƛƴ ƎŜǘǘƛƴƎ ǘƘŜƳ ǘƻ ŜƴƎŀƎŜ ǎǘŀǊǘŜŘ ǘƻ 

ǳƴǊŀǾŜƭ ǿƘŜƴ ŀ ŎƭŜŀǊ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǘƘƛǎ ƭŜǾŜƭ ǿŀǎƴΩǘ ŦƻǊǘƘŎƻƳƛƴƎΦ 9ǾŜƴ ƴƻǿ ф ȅŜŀǊǎ ƭŀǘŜǊ ƛǘ Ŏŀƴ ōe interpreted 

many different ways and only comes down to what the client is asking and paying for. Whether you are 

sticking with the PAS and BS 1192 suite of standards or have moved onto the international ISO 19650 ones, 

the thing to concentrate on is doing better information management in all tasks and phases. 

I think most people have got the message by now, but it is still worth underlining here. BIM is not a 3D pretty 

picture, no matter how much CAD information you attached to it in one unwieldy file. Admittedly it is an 

important piece of information and has a great impact during the early stages of the lifecycle but is typically 

only 15% of the information deliverable and this must be reflected in its priority. 

Clients 
As we stated earlier, delivery partners can only do what the client asks them to do and pays for them to 

deliver. For the last 9 years clients have mainly (yes there are exceptions) set their requirements in a very 

woolly way, hedging their bets onΣ άƛŦ ǿŜ ŘƻƴΩǘ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜ ƛǘΣ ǎƻƳŜƻƴŜ ŜƭǎŜ ǿƛƭƭ ǘŀƪŜ ǘƘŜ ǊŜǎǇƻƴǎƛōƛƭƛǘȅέΦ 

²ǊƛǘƛƴƎ ŀ ƎƻƻŘ ǎŜǘ ƻŦ hǊƎŀƴƛǎŀǘƛƻƴŀƭ LƴŦƻǊƳŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎ όhLwύ ƛǎƴΩǘ ŀƴ Ŝŀǎȅ ǘŀǎƪΣ ŘƛǎǘƛƭƭƛƴƎ ǘƘƛǎ ƛƴǘƻ 

further detail of the Functional Information Requirements (FIR) and Asset Information Requirements (AIR) 

can be a massive undertaking especially when looking across the entire lifecycle and down to a granular 

level. So, this has mainly been ignored or carried out ōȅ ǘƘŜ ǿǊƻƴƎ ǇŜƻǇƭŜΦ ²ŜΩƭƭ ŘƛǎŎǳǎǎ ǘƘƛǎ ŦǳǊǘƘŜǊ ƛƴ 

another chapter. 

At the beginning the clients saw the mandate and made moves to try to understand it and procure the digital 

asset. Then the mandated deadline came (2016) and went, yet no one was penalised for not doing it. This 

gave organisations pause for thought ŀǎ ǘƘŜȅ ǊŜŀƭƛǎŜŘ ǘƘŜǊŜ ǿŀǎ ƴƻ ǊŜŀƭ ŎƻƳŜōŀŎƪ ƛŦ ǘƘŜȅ ŘƛŘƴΩǘ Řƻ ƛǘ. In my 

opinion the mandate should have been split into two. Clients needed to conform to the Government Soft 

Landings (GSL) and Delivery partners to aim for the Level 2 capability.  



The situaǘƛƻƴ ƛǎƴΩǘ ƘŜƭǇŜŘ ōȅ ŎƭƛŜƴǘ ƻǊƎŀƴƛǎŀǘƛƻƴǎ ŦƛƴŀƴŎƛŀƭ ǎǘǊǳŎǘǳǊŜǎ. Most split their budget between CAPEX 

and OPEX, each is jealously guarded by its manager and the chances of OPEX giving CAPEX some of their 

budget, so the OPEX can save money in the long term is very small. 

This issue is just the tip of the iceberg when we look at the budgets for the owner organisation as a whole. A 

good proportion of owners have relatively short management cycles. We see this in governments failing to 

do what is right for the long term because they want to be seen to deliver something during their term in 

ƻŦŦƛŎŜΦ !ǎ ŀ /9hΣ ǿƘƻ ǿƛƭƭ ōŜ ƛƴ Ǉƻǎǘ ŦƻǊ ŀ ŦŜǿ ȅŜŀǊǎΣ ǿƘȅ ǎƘƻǳƭŘ L ƻǇŜƴ ǘƘŜ άŎŀƴ ƻŦ ǿƻǊƳǎέ and spend money 

on something that will benefit my successors? It will negatively affect my golden goodbye! 

! ǿŀȅ ƻŦ ǎƻƭǾƛƴƎ ǘƘƛǎΣ ǿƻǳƭŘ ōŜ ǘƻ ƭƻƻƪ ŀǘ ƻǳǘŎƻƳŜ ŘǊƛǾŜƴ ǇŜƴǎƛƻƴǎκ ƎƻƭŘŜƴ ƎƻƻŘōȅŜǎΦ ¢ƘŜ /9h ǿƻƴΩǘ ƎŜǘ ŀ 

lump sum now but will be paid a certain amount every year in perpetuity, depending on the performance of 

the asset. This may focus the mind somewhat! 

The last issue we face in the budgetary world is the weighting during the CAPEX phase of the project. 

Historically we put most of our money into the construction phase, as this is where the biggest risks and 

material costs are. This shows how much we value steel and concrete over the digital asset! If there were a 

significant shift of finances into the earlier part of the project, we would be able to iron out all the issues and 

ensure all parties are engaged before we got to site. But with money historically released in packages that 

favour the construction phase, a fundamental change in the way we fund our projects is needed. There is an 

answer to this which we will explore in a future chapter. 

 

 



ItΩǎ long been noted that the amount of Quantity Surveyors on site is proportionate to the success of the 

project. As soon as things start going wrong, the contract comes out and ŀ ŦƛƎƘǘ ǎǘŀǊǘǎ ƻǾŜǊ ŜŀŎƘ ǇŀǊǘȅΩǎ 

interpretation of the document! 

Contracts historically are overly complex, weighted with clauses that need an interpreter to understand and 

are the cause of eyewatering legal costs.  

Firstly, they need to take into account outcome driven procurement, secondly, they need to include the 

digital delivery rather than have it as an annex and most importantly, they need to be shorter and written in 

plain language, so that they can be read and understood by us mortals not of the legal profession!  

Most people involved in the BIM and Digital Twin world know that they are in for a long wait until the real 

return on their investment comes to fruition. However, when you have a conversation with the budget 

holder, that short term mentality takes over and they want to see a real figure in the calculations sheet 

demonstrating that it was worth them investing in the processes, people and technology. This bottom-line 

figure can be hard to show, especially when each project can be different and two alike are never run in 

parallel using old and new methods simultaneously! There are things that can give a figure on that bottom 

line and ǿŜΩƭƭ ŘƛǎŎǳǎǎ ǘƘƻǎŜ ƛƴ ŀ ŦǳǘǳǊŜ ŎƘŀǇǘŜǊ ŀƭǎƻΦ 

In summary we need to firstly value the digital the same way we value the physical and set the financial, 

contractual and cultural environment for this to happen. Many of the actions are based around the client 

and so that is where this book shall start. 

 

 

 

 

 

 

 

 

Technology, spreadsheets and pretty pictures 
I am frequently asked about who should pay for a CDE, or the creation of a COBie spreadsheet or even for a 

3D model. Should it be the Client, the delivery partner or the supply chain that uses it? 

My response is always the same: 

Who makes the productivity gains, reduces the risk or makes the money from doing it? If there is no gain 

ŦǊƻƳ ǳǎƛƴƎ ŀ ǇƛŜŎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅΣ ŦƛƭƭƛƴƎ ƛƴ ŀ ǎǇǊŜŀŘǎƘŜŜǘ ƻǊ ŎǊŜŀǘƛƴƎ ŀ о5 ƳƻŘŜƭΣ ǘƘŜƴ ŘƻƴΩǘ Řƻ ƛǘΗ ¢ƘŜǊŜ ŀǊŜ 

ǇƭŜƴǘȅ ƻŦ ǊŜŀǎƻƴǎ ǘƻ Řƻ ŀƭƭ ƻŦ ǘƘŜ ŀōƻǾŜΣ ōǳǘ ƛŦ ȅƻǳ ŎŀƴΩǘ ŦƛƴŘ ǿƘƻ ōŜƴŜŦƛǘǎΣ ǘƘŜƴ ȅƻǳ ŀǊŜƴΩǘ ƎƻƛƴƎ ǘƻ ŦƛƴŘ ǿƘƻ 

needs to fund itΦ ¢Ƙƛǎ ƛǎ ŀƭƭ ŀōƻǳǘ ǾŀƭǳŜΣ ǎƻƳŜ ƻŦ ƛǘ ƛǎƴΩǘ Ŝŀǎƛƭȅ ǊŜŎƻƎƴƛǎŀōƭŜ ƻǊ ŀǘǘǊƛōǳǘŀōƭŜΣ ōǳǘ ƛŦ ȅƻǳ ƘŀǾŜ 

ǘǊǳƭȅ ǎŜŀǊŎƘŜŘ ŀƴŘ ŎŀƴΩǘ ŦƛƴŘ ǿƘŜǊŜ ǘƘŜ ōŜƴŜŦƛǘ ƛǎΣ ǿŜƭƭΧ  



The Capable Client 
The capable client should know what they have, what they want and how to ask for it. They should be able 

to answer questions and make decisions about their asset portfolio at any point in the lifecycle with 

confidence and minimal effort. 

To understand why this is important, we must cast our minds back 10 years and ask what happened to make 

our industry want to have capable clients. 

During the financial crash of 2008-2009 many governments and organisations realised that they had 

significant funding problems. The days of borrowing large sums and ignoring the national debt were past and 

the time of austerity hit hard. When you have a restricted budget, you look at getting better value for what 

you buy, making your money go further. 

It was quickly recognised in the UK that construction represented a significant portion of their GDP and that 

government funded construction such as hospitals, schools and some major infrastructure covered about 

half of this spending. So, on the 31st May 2011 the UK Government launched the Construction Strategy which 

stated that by 2016 it would require fully collaborative 3D BIM with all project and asset information, 

documentation and data being electronic. In other words, they wanted BIM to be business as usual in 5 

years. 

{ƛƴŎŜ ǘƘŜ мфолΩǎ ǘƘŜ ¦Y DƻǾŜǊƴƳŜƴǘ Ƙŀǎ ǇǳōƭƛǎƘŜŘ ŀǊƻǳƴŘ ол ǊŜǇƻǊǘǎ ƻƴ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ŜŀŎƘ ǘelling us that 

our industry is lagging behind, is too conservative, risk adverse and needs to change. Each report has been 

largely ignored because there has been little legal or financial backing to make the change happen. This felt 

different and thanks to strong leadership in the UK BIM Task group and ŀƭǎƻ ŀ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ōŜ ǘƘŜ άCƛǊǎǘ 

aƻǳǎŜέ ōȅ /ǊƻǎǎǊŀƛƭΣ ŎƘŀƴƎŜ ǎǘŀǊǘŜŘ ǘƻ ƘŀǇǇŜƴΦ 

Government Soft Landings (GSL) 
One of the major releases at the same time and in my opinion the most important of all the BIM documents 

was the Government Soft Landings (GSL) 8-part paper, giving guidance to clients and also those who work 

directly with them to deliver their assets.  

Some of the key themes it expands on are as follows: 

Early Engagement of the End User 
²Ƙƻ ƛǎ ǘƘƛǎ ά9ƴŘ ¦ǎŜǊέ and why are they so important? In the primary instance the end user is the part of 

society that the asset is built to serve, in other words the consumer. This may be the person who drinks the 

water, drives on the motorway, rides on the train, is educated in the school, incarcerated in the prison or 

uses the power from the plug socket. To get better value for this end user, we must truly understand what 

they need, when the need it, how they need it and why. Involving them right from the beginning to ensure 

that whatever is built fulfils the outcomes set by them. 

Taking responsibility 
During the lifecycle of a piece of information it will have been authored, checked, quality assured, approved 

and ŀǳǘƘƻǊƛǎŜŘΦ ¢ƘŜǎŜ ŀƭƭ ƎƛǾŜ ǳǎ ŀ ǊŜŀǎǎǳǊŀƴŎŜ ǘƘŀǘ ƛǘ Ŏŀƴ ōŜ ǘǊǳǎǘŜŘ ŀƴŘ ƛǎ ƻŦ ǾŀƭǳŜΦ .ǳǘ ǿŜ ǎƘƻǳƭŘƴΩǘ ƭƻƻƪ ŀǘ 

pieces of information in isolation, they need to be federated, coordinated and interface checked with pieces 

from across a very disparate supply chain. At every interface and exchange there needs to be someone who 

takes responsibility for the information at that stage, so that as we progress through the lifecycle its value 



ŘƻŜǎƴΩǘ ŘƛƳƛƴƛǎƘ ŀƴŘ Ŧƛƴŀƭƭȅ ōŜŎƻƳŜ ǿƻǊǘƘƭŜǎǎΣ ǎƻ ǘƘŜ ŜƴŘ ǳǎŜǊ Ƙŀǎ ǘƻ ŎƻƳƳƛǎǎƛon an as-built survey to truly 

ǘǊǳǎǘ ǿƘŀǘ ƛǎ ǘƘŜǊŜΦ Lǘ ŘƻŜǎƴΩǘ ǊŜŀƭƭȅ ƳŀǘǘŜǊ ƛŦ ȅƻǳ Ŏŀƭƭ ǘƘŜƳ ŀ .La ƳŀƴŀƎŜǊΣ LƴŦƻǊƳŀǘƛƻƴ ŎƻƻǊŘƛƴŀǘƻǊΣ Řŀǘŀ 

compiler or whether they are full or part time in this role, someone needs to be appointed to take 

responsibility and hold onto it until the next phase takes it on. 

Outcome driven procurement 
Outcome driven procurement is a key topic that was raised as the UK started on its digital revolutionary 

journey. It was laid out in the Government Soft Landings document, but like many publications of its ilk, is 

left on the shelf by too many client organisations. 

I see this procurement strategy as a WIN-WIN-WIN situation for End User-Owner-Supply chain, but it can be 

difficult to articulate in a contract, especially to a level that is enforceable in our existing contracting culture. 

Some great examples are out there, such as a well-known supplier of aircraft enginesΦ ¸ƻǳ ŘƻƴΩǘ ōǳȅ ƻƴŜΣ ōǳǘ 

ȅƻǳ Řƻ ǇǳǊŎƘŀǎŜ ǇƻǳƴŘǎ ƻŦ ǘƘǊǳǎǘ ǇŜǊ ƳƛƴǳǘŜ ƛƴ ǘƘŜ ŀƛǊΦ ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǿƘŜƴ ƛǘΩǎ ƴƻǘ ŘŜƭƛǾŜǊing value to the 

ƻǿƴŜǊΣ ƛǘΩǎ ƴƻǘ ŜŀǊƴƛƴƎ ƳƻƴŜȅ ŦƻǊ ǘƘŜ ǎǳǇǇƭƛŜǊΦ  

 

 

 

 

 

 

 

 

 

So, what does that mean? 

¶ The End User should have less delays, risk and cost to their journey 

¶ The Owner ƪƴƻǿǎ ǘƘŜȅ ŀǊŜ ƎƻƛƴƎ ǘƻ ƎŜǘ ŀ ƎƻƻŘ ǉǳŀƭƛǘȅ ǇǊƻŘǳŎǘ ǘƘŀǘ ǿƻƴΩǘ ōǊŜŀƪ Řƻǿƴ and when it 

does, a repair team will be there fast to fix the problem. It also means the maintenance regime is at 

peak performance to get the best out the asset (Engine) 

¶ The Supplier has a long-term cash flow that is guaranteed, as long as they supply the outcome. This 

gives them a healthy order book, pushing up the value of their company and safeguarding jobs. 

.ǳǘ ǘƘŀǘΩǎ ƛƴ !ŜǊƻǎǇŀŎŜΣ how would that work in civil engineering? 

There is an excellent example of how this would work in a highways context just down the road from where I 

live.  

The highway in question is a single width lane with passing places, it rises on a slope up to various properties 

with fields and woods either side. Through lack of maintenance the drainage ditches on either side have long 

filled with leaves and debris leading to all the water that runs off the nearby fields and woodlands using the 



road as a streambed. This water flows down the road breaking up the surface and causing potholes, some of 

which are very deep. This of course does not give a good or safe ride for the end user. Every year the council 

pays a contractor to fill in some of the potholes with tarmac which washes out within a few weeks 

depending on the weather. 

This costs the owner every year with reputational damage and also financial damages claimed by road users. 

¢ƘŜ ǎǳǇǇƭƛŜǊ ƻǊ ŎƻƴǘǊŀŎǘƻǊΩǎ Ƙands are tied as they are only engaged and paid for a small amount of tarmac 

and the time it takes to fill the hole, yet their reputation is greatly diminished as their name is linked to a 

poor road surface. So we enter into an endless cycle that is beneficial to nobody. 

 

 

 

 

 

 

 

 

What would be the outcome? 

ά¢ƻ ƘŀǾŜ ŀ ǎŀŦŜ and ŎƻƳŦƻǊǘŀōƭȅ ŘǊƛǾŜƴ ƻƴ ǎǳǊŦŀŎŜ ŦƻǊ ǘƘŜ ǊƻŀŘ ǳǎŜǊέ 

²ƘŜƴ ǘƘŜ ǊƻŀŘ ǳǎŜǊ ŎƻƳǇƭŀƛƴǎ ǘƘŀǘ ǘƘƛǎ ƛǎƴΩǘ ōŜƛƴƎ ŀŎƘƛŜǾŜŘΣ ǘƘŜ ƻǿƴŜǊ ǿƛƭƭ ǎǘƻǇ ǇŀȅƛƴƎ ǘƘŜ ǎǳǇǇƭƛŜǊ ǳƴǘƛƭ ƛǘ 

is fixed. The better option for the supplier is to spend a small amount of time and money digging out and 

ŎƭŜŀǊƛƴƎ ǘƘŜ ŘƛǘŎƘŜǎ ƛƴ ǘƘŜ ŀǳǘǳƳƴ ǘƻ ŜƴǎǳǊŜ ǘƘŜȅ ŀǊŜƴΩǘ ŎƭƻƎƎŜŘ ǿƛǘƘ ƭŜŀǾŜǎΦ ¢Ƙƛǎ ǿŀȅ ǘƘŜ ǿŀǘŜǊ Ŧƭƻǿǎ Řƻǿƴ 

the ditch, not the road, ensuring it achieves the outcome all year around. LΩƳ ǎǳǊŜ ǘƘŜ ǎŀƳŜ ŎƻǳƭŘ ōŜ ǎŀƛŘ 

about Ironwork and other street furniture also. 

¶ The End User has a safe and ŎƻƳŦƻǊǘŀōƭŜ ŜȄǇŜǊƛŜƴŎŜ ǿƘŜǊŜ ǘƘŜȅ ŘƻƴΩǘ ŘŀƳŀƎŜ ǘƘŜƳǎŜƭǾŜǎ ƻǊ ǘƘŜƛǊ 

vehicle. 

¶ The Owner has a better reputation for ensuring their highways are kept well maintained, will save 

money on End Users insurance claims and also materials which come at both a financial and carbon 

cost. 

¶ The Supplier has a long-term cash flow that is guaranteed, as long as they supply the outcome. This 

gives them a healthy order book, pushing up the value of their company and safeguarding jobs. 

  

Government Soft Landings update 



Outcomes supported by Functions, supported by Assets 
All organisations should have a high-level set of outcomes that they exist to serve. These outcomes might be 

set by their shareholders, management or customers. If they are failing to achieve these outcomes, they will 

fail as a business and ultimately collapse. 

Articulating these businesses outcomes and how they are supported by business functions is a key first step 

followed by functional groupings that in turn will support them. These functional groupings have multiple 

tiers driven by the functional breakdown structure from the top at Complex Level, all the way down through 

Facilities, Primary Functional Units, Functional Units and individual Elements. This breakdown structure will 

be covered in further detail in its own chapter. 

Below is a set of example high level outcomes: 

¶ free flowing ς where routine delays are infrequent, and journeys are reliable 

¶ safe and serviceable ς where no-one should be harmed when travelling or working 

¶ accessible and integrated ς so people are free to choose their mode of transport and can move 

safely across and alongside our roads 

¶ support economic growth with a modern and reliable road network that reduces delays, creates 

jobs, helps business and opens up new areas for development 

¶ ensure our activities result in a long term and sustainable benefit to the environment 

Taking the first one and tracking it down to an individual element: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Free flowing ς where routine delays are 
infrequent, and journeys are reliable 

 

Highway Network that allows its users to 
move swiftly between all parts of the 

country 

 
Allow the smooth flow of traffic from one 

road to another 
(Junction) 

 

Ensure each road can cross the other 
without impediment to traffic flow 

(Bridge) 
 

Allow the uninterrupted flow of traffic over the 
bridge. 
(Lane) 

 

Stop northbound traffic leaving the bridge and 
impacting on the road below 

(Safety barrier) 
 



 

 

 

 

 

 

 

 

 

 

 

 

By using BIM methodologies to their full potential, we have seen in both minor and major projects that there 

are savings to be made. Whether that is simply through good coordination using 3D and 4D modelling or by 

ensuring the information generated by the supply chain is to a common standard across the board that can 

be passed on between phases. These savings are already clear in the operational phase, as having access to 

trusted information from the start means no re-surveying and the ability to truly understand how to 

maintain and operate the asset to its most efficient.  

Back in 2004 a US study by the National Institute of Standards and Technology (NIST) identified that 40% of 

ŀƴ ŜƴƎƛƴŜŜǊΩǎ ǘƛƳŜ ǿŀǎ ǿŀǎǘŜŘ ǎŜŀǊŎƘƛƴƎ ŦƻǊ ŀƴŘ ǾŀƭƛŘŀǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴΦ wŜŎŜƴǘ ƻŦŦ ǘƘŜ ǊŜŎƻǊŘ ŎƻƴǾŜǊǎŀǘƛƻƴǎ 

with some of the top UK owner operators put this figure, in some cases, as high as 80%!! So just having well-

structured and trustworthy information could have a massive impact, however the general figures (nothing 

is set in stone) for this are roughly 20% for the CAPEX and 80% for the OPEX ƎƛǾƛƴƎ ŀ млл҈ ƻǊ άōǳȅ ƻƴŜ ƎŜǘ 

ƻƴŜ ŦǊŜŜέ ǎǘǊŀǇƭƛƴŜ ŦƻǊ ƻǳǊ ƭƛŦŜŎȅŎƭŜ ƛŦ ǿŜ Ŧǳƭƭȅ ŎƻƳƳƛǘ ǘƻ .La ƳŜǘƘƻŘƻƭƻƎƛŜǎΣ ǇǊƛƴŎƛǇƭŜǎ ŀƴŘ ǎǘŀƴŘŀǊŘǎ for 

design, construction, operations and maintenance. Take that one step further and model business 

information that will ensure your organisation can better achieve the CEO, CFO and Shareholders strategy 

through Organisational Information Requirements, therefor understanding business impact and decisions for 

all your assets and the potential productivity gains are in the region of 300%. 

Once we step past the business and into the bigger picture of the regional, national and international 

economy, the environment and how we can have a positive impact on society as a whole, then the projected 

productivity gains could be huge! But one step at a time, ƭŜǘΩǎ get our projects and organisations on the first 

rung of the ladder! 

 

  



Business Outcomes 
LŦ ǿŜΩǾŜ ǳƴƭƻŎƪŜŘ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƴ ǘƘŜ CAPEX and OPEX world by being able to make smart decisions based 

on well-structured and easy to locate information ǘƘŜƴ ǘƻ ǳƴƭƻŎƪ ǘƘŜ ƴŜȄǘ ǎǘŜǇ ŎƘŀƴƎŜ ƛƴ ǎŀǾƛƴƎǎ ǿŜΩƭƭ ƴŜŜŘ 

ǘƻ ŎƻƴƴŜŎǘ ōǳǎƛƴŜǎǎ ǎȅǎǘŜƳǎ ǿƛǘƘ ǘƘŜƛǊ ƎƻŀƭǎΣ YtLΩǎ ŀƴŘ ƻōƧŜŎǘƛǾŜǎ ƛƴǘƻ ƻǳǊ Digital Twin. This will allow us to 

see the impact of change in the way we run our assets on the business outcomes, so we can start to adjust 

how we design, build, maintain and operate to maximise the business objectives. 

Desired business outcomes are the highest-level objectives of an organisation. There are two categories of 

ŘŜǎƛǊŜŘ ōǳǎƛƴŜǎǎ ƻǳǘŎƻƳŜǎΣ ǘƘŀǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅ ŀƴŘ ǘƘŀǘ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŎǳǎǘƻƳŜǊǎ όǘƘŜ ŜƴŘ ǳǎŜǊύΦ Whilst 

these are different, they must be looked at together and not prioritised one over the other. Concentrating 

too hard on one or the other will not allow you to achieve either! 

Examples of Customer business outcomes could be: 

¶ Total cost reduction 

¶ Time between maintenance 

¶ Complete Trust 

¶ Enable innovation  

Examples of company business outcomes could be: 

¶ Profit 

¶ Customer value 

¶ Shareholder value 

¶ Customer retention rate 
To measure and monitor this, ƛƴŦƻǊƳŀǘƛƻƴ ŀǊƻǳƴŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ YtLΩǎ ƛǎ ŜǎǎŜƴǘƛŀƭΥ 

¶ Sales 

¶ Gross margin 

¶ CSat and NPS 

¶ Productivity 

¶ Employee retention 

¶ Employee training 

¶ Accounts receivable 

¶ Vendor suggested cost reductions 
 

Monitoring these should be part of your business, but by linking them to your asset information in a Digital 
Twin, you will start to understand how they impact on each other and by making small tweaks to the 
physical environment you can have significant benefits to both categories. 
 

Business Information Modelling ς delivering OIRs, Outcomes and business strategy. 
Show me the money! Which is sadly one of the main requests that goes unfulfilled when we talk to C level 

executives about BIM and Digital Twins. 

One of these executives will have written a fabulously worded strategy, telling the world how amazing things 

will be and the targets they mean to deliver to their end users and shareholders. But how does this 

document setting out their dreams for running their existing assets or delivering the latest major project 

translate into sold information requirements that we can measure and monitor. Information that will allow 

that C level author to know that the organisations charged with its delivery are on track to meet those 



promises is valuable to them and your leverage to persuading them that they need to invest in information 

modelling. 

So how do we get from a high-level document down to an Organisation Information Requirements (OIR) or 

Project Information Requirements (PIR) package, whilst supporting smart digital contracts based on 

Outcomes? 

Thanks to some great thinking by some very clever people, its actually not as hard as it sounds! 

Firstly, you are going to need a good strategy document! 

 

The example we will talk through is for the great new infrastructure project being started in Poland to deliver 

a brand-new Airport, High Speed Railway and Transport Network Upgrade. 

3 column deduction 
To properly extract information out of a document, I have always used the 3-column deduction method, 

ǿƘƛŎƘ ōŀǎƛŎŀƭƭȅ ŀǎƪǎ ǘƘŜ ǉǳŜǎǘƛƻƴ ά{ƻ ²ƘŀǘΚέ ǘǿƛŎŜ ƻǾŜǊΗ 

 

In the first column you will extract out the main paragraphs from the strategy document. These are word for 

word, broken up into manageable chunks. Each of the main points is given a reference number and it might 

be worth if it is a large document to note down the page and paragraph they were extracted from. 

¸ƻǳΩƭƭ ƴƻǘƛŎŜ ŜǾŜǊȅǘƘƛƴƎ Ƙŀǎ ŀ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƴǳƳōŜǊΣ ǎƻ ǘƘŀǘ ǿƘŜƴ ǘƘƛs data is placed into a database, 

we can track what links to what and start to use machine learning to automatically generate things in the 

future. Start your ID with the letters MP. 



 

Now ask the question: So, what does that mean in plain language? As an engineer, you will be a practical, 

straight talking person, so your job is to translate that marketing flowery main point into something plain 

language. You may find that there are multiple of these per main point, which is fine. 

When you write these plain language outcome statements keep the principles of SMART in your mind: 

¶ A Specific goal has a much greater chance of being accomplished than a general goal 

¶ Establish criteria for Measuring progress toward the attainment of each outcome 

¶ Check to make sure its Attainable and not something that will never be possible. 

¶ Check to make sure it is Realistic with current technology, materials, skills, timeframe and 

economic climate. 

¶ If at all possible, the Outcome should have a Timeframe in which to achieve it or during 

which it needs to be upheld. 

Give each Outcome statement a unique ID starting with the letter OS. From this outcome statement, craft a 

plain language question that will help to test this outcome against the information requirements and you 

Project Information Model/ Asset Information Model. These questions are used at the C Level to ensure their 

strategy is being carried out. Once you have all your Outcome Statements, it will be worth assessing them for 

priorities, to make sure you concentrate on the more important ones. Use a simple Very High to Very Low, 

ōǳǘ ŘƻƴΩǘ ƎƛǾŜ ǘƘŜ ƻǇǘƛƻƴ ŦƻǊ ƳƻŘŜǊŀǘŜΣ ŀǎ ƛǘ ǿƛƭƭ ƴƻǘ ŜƴŎƻǳǊŀƎŜ ŀ ƎƻƻŘ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ ŀǎǎŜǎǎƳŜƴǘΗ 

 



Now ask the question on more time. So, what Critical Success Factors do I need to complete to fulfil this 

outcome? 

5ƻŜǎƴΩǘ ōŜ ŀŦǊŀƛŘ ƻŦ /ǊƛǘƛŎŀƭ {ǳŎŎŜǎǎ CŀŎǘƻǊǎΣ ǘƘŜȅ ǊŜŀƭƭȅ ŀǊŜ ŀ Ƨǳǎǘ ǎƛƳǇƭŜ high-level goal that is imperative for 

a business to meet, a good guide is that they must be: 

¶ Vital to the outcomeΩǎ ǎǳŎŎŜǎǎΦ 

¶ Benefit the organisation or project as a whole. 

¶ Synonymous with an Outcomes goal. 

¶ Link directly to the business strategy 

There may be many of these but try to limit it to 5 per outcome statement and make sure once again that 

they have a unique ID, so we can track them back to the main point in the executive strategy document. 

 

Create a plain language question to be used when commissioning your digital asset. Can you answer the 

question and trust the answer? If yes, then the digital asset is fit for purpose. 

Your final job is to think how they could be measured and monitored.  

 

 

 

 

 

 

 

 



These pieces of information that will help you measure and monitor the performance of the Critical Success 

Factors will come in various types: 

¶ Technical 

¶ Financial 

¶ Operational 

¶ Customer 

¶ Maintenance 

¶ Reputational 

¶ Human Resources 

¶ Health and Safety 

Each piece of information probably being managed from a different business software which could be: 

¶ Enterprise Management System  

¶ Financial Management System  

¶ Facilities Management System  

¶ Equipment Management System  

¶ Employee Management System  

¶ Information Management System  

¶ Customer Development System  

¶ Product Development System  

¶ Supplier Development System  

¶ Operations Management System  

¶ Service Management System  

¶ Improvement Management System 

As you can see each of these pieces of information that will make up the OIR, has a unique ID that reflects 

the type of information it is. 

 



The leap from an OIR to an Asset Information Requirements package is daunting to say the least and 

understanding what piece of information against individual elements in your portfolio will take a 

considerable amount of time and resource to work out. 

So, a good middle step is to look at Functional Information Requirements (FIR). Whereas you might have 

hundreds of thousands of individual assets in your portfolio, you will have under 100 functions, under 1000 

primary functional units (PFUs) and functional units 

An example is that heating is a function, whereas all the individual HVAC systems are primary functional 

units, and the electrical control system for the HVAC is a functional unit. 

Defining the business information at functional level will help you to measure and monitor the completion or 

compliance with your Critical Success Factors. 

 

We then move further down into the asset breakdown structure (ABS) defining the information required in 

the Asset Information Requirements package that will help to ensure these organisational or project 

outcomes are met. If necessary, keep working down the ABS until you reach element level. 

 



Until you finally get down to the element level, defining the individual pieces of information that will need to 

be monitored and measured at element level with perhaps a sensor embedded in the product, equipment, 

material, service or person fulfilling that elements function. 

 

You now have a database of interconnected outcome statements, critical success factors, functions and 

pieces of information that will measure and monitor these all the way through the lifecycle. These should 

form the basis of your smart digital outcome-based contract, taking you to the next level of procurement 

performance! 

The final thing to think about is that every few years your C Level executives will move around and a new 

strategy will be written. It is imperative that there is a process that will allow new and old outcome 

statements to be swapped and checked against existing information requirements and redundant ones 

removed.  

 
Just by doing a small amount of this interdependencies work it could accelerate your organisations adoption 

of digital practices.  

Your CEO and CFO set the high-level business outcomes, guided either by the owners if the company is 

privately owned or by the shareholders if ƛǘΩǎ in the public domain. Demonstrating how one of those business 

outcomes is linked to the performance of a specific asset and what information will allow it to be monitored 

and potentially tweaked to maximise its financial impact on the business will quickly win you support to buy, 

sell and collect high quality linked information. 

Whether you believe the 300% part or ƴƻǘ L ǘƘƛƴƪ ȅƻǳΩƭƭ ŀƎǊŜŜ ǘƘŜǊŜ ŀǊŜ ǎƻƳŜ ǎƛƎƴƛŦƛŎŀƴǘ ōŜƴŜŦƛǘǎ ǘƻ ōŜ ƘŀŘ! 

Social, Environmental and Economic Outcomes 
Looking outside your business and the world around it, specifically the areas that it influences and interfaces 

with will take this impact and positive affect to a significantly higher level. 



Concentrating on economic outcomes first it is easy to imagine how your organisation has an impact on 

those around you. If your direct employees or those of your supply chain are paid well, on time and are 

ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ǘƘƛǎ ƳƻƴŜȅ ǿƻƴΩǘ ŘǊȅ ǳǇΣ ǘƘŜƴ ǘƘŜȅ ǿƛƭƭ ōŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ǎǇŜƴŘ ǘƘŀǘ ƳƻƴŜȅ ƛƴ ǘƘŜ ƭƻŎŀƭ 

economy, supporting other businesses. If we look at infrastructure, and your organisation supports a good 

transport link into the city or has reliable services then the property prices rise, with a comparable local 

economic growth.  

Environmental challenges will become the major theme that will shape the way the construction industry 

delivers our business and how the owner operates their assets. We will be increasingly, whether through law 

or financially be required to mitigate the impact of climate change and how we deliver low-carbon design, 

construction and operation. The winners in this space will be those who can understand at every level what 

effect they are having. This will of course require a whole raft of information modelling allowing the end user 

to measure, monitor and record environmental impacts of everything they do. 

An interesting study on the environmental impacts on logistics was undertaken by a Cambridge based 

company a few years back. Looking at just a simple lbs of Carbon per mile is a very naïve and inaccurate way 

of calculating the environmental impact of transporting materials on to site. When the output of NOx is 

measured on the standard rolling road of the manufacturer ƛǘ ŘƻŜǎƴΩǘ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ǎǘƻǇ-start, gear 

change, accelerate, deceleration aspects of a real journey! So, the short route, that goes through many 

junctions, traffic lights, hills and other obstacles will pollute the environment considerably more than a 

longer, flatter route with minimal obstacles. The way forward with this will of course be electrification of the 

logistics supply chain. 

Whilst working on the Euston Station upgrade archaeological dig, the contractor used electric plant to strip 

the topsoil and support the works due to it being under a large tent, cutting down the danger to the 

archaeologists working nearby and also dramatically reducing the environmental impact. 

 The final one of this tripartite is society. The most difficult to define, measure and monitor, but ultimately 

the one that will deliver the highest return for the investment in information modelling. 

ItΩs not a specific or tangible piece of paper but your social licence is granted to you by the society that 

permits you to exist in the fact that they use your services, buy your goods, work for your company, invest in 

your business and interact with you in a way that allows your business to remain. Measuring it can be more 

of a perception rather than a science! 

A study was undertaken to use social media to try to measure the impact of society on the upgrade 

construction of a major station in London. Looking at the hashtags most commonly used for the station and 

analysing the positive, negative and neutral tweets during the project and linking them to the project 

timeline to see where these impacts were felt and what might have triggered them. This allowed a very 

crude form of post project analysis on social impact. Better tools with artificial intelligence linked to multiple 

social platforms will be able to real time track societal reaction and perhaps feedback in the future on what 

might happen if project programmers scheduled a certain activity at a certain time, helping the teams to 

make better decisions. 

Combining the understanding of all three of these could have one of the biggest impacts on getting funding 

and acceptance of a digital advancement strategy for your company! 

¶ Who do you need to convince the most?  



¶ Who holds the budget to fund any work on this?  

¶ Who do you need to convince that ƛǘΩǎ going to be money well spent? 

That will be the CEO and CFO of a business. 

¶ What makes the CEO/CFO tick? Making the business perform and keeping the share price for its 

stakeholders at a good value, so they get paid good dividends. 

¶ How do those shares get effected by Social, Environment and Economic outcomes? That will take a 

ƭƛǘǘƭŜ ƳƻǊŜ ŜȄǇƭŀƛƴƛƴƎΧ 

Society is affected by the people that live in it. Those people need a good work/ life balance that allows them 

to play an active part in their communities; attending social functions, volunteering, attending theatres, 

sports and helping to form the nucleus of a more integrated and caring world. 

This is affected heavily by the amount of time we have to spare at the end of a worƪƛƴƎ ŘŀȅΦ {ƻΣ ƭŜǘΩǎ ǎŀȅ ƻǳǊ 

railway was poorly maintained and was constantly breaking down for a reason we had no idea about for we 

lacked the information to understand it. I write as a long-ǎǘŀƴŘƛƴƎ ŎƻƳƳǳǘŜǊ ƻƴ ǘƘŜ ǎƻǳǘƘ ƻŦ 9ƴƎƭŀƴŘΩǎ Ǌŀƛƭ 

routes! I am strŜǎǎŜŘ ƛƴ ǘƘŜ ƳƻǊƴƛƴƎ ōŜŎŀǳǎŜ L ŘƻƴΩǘ ƪƴƻǿ ǿƘŜǘƘŜǊ L ǿƛƭƭ ƎŜǘ ǘƻ ǿƻǊƪ ƻƴ ǘƛƳŜΣ L ŀƳ ŀƭǿŀȅǎ 

late in the evening as the trains are frequently late or cancelled. By the time I am home, my family are 

ŀƭǊŜŀŘȅ ǳǇǎŜǘ ŦǊƻƳ ƳƛǎǎŜŘ ƳŜŀƭǎΣ ŀǇǇƻƛƴǘƳŜƴǘǎ ŀƴŘ ŜǾŜƴǘǎΦ LǘΩs easier after that nightmare of a journey not 

to partake in society, but to be selfish and concentrate on my own world. 

²ƘŜƴ ǿŜ ŘƻƴΩǘ ƘŀǾŜ ƎƻƻŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜ ǎǘŀǘŜ ƻŦ ƻǳǊ ŀǎǎŜǘǎ ŀƴŘ Ƙƻǿ ǘƘƛƴƎǎ ƳƛƎƘǘ ƴŜƎŀǘƛǾŜƭȅ ŀŦŦŜŎǘ 

the environment there is always media coverage. So, knowing how we can create a positive impact, not just 

during the construction and measuring our carbon footprint, but in the long term when operating our assets. 

Designing things to operate in an efficient manner to use less power or produce less emissions. When there 

is an environmental disaster, there is a real impact on the value of the business as well as the ecosystem 

around us.  

Economic impacts are slightly easier to grasp, as we know that every hour spent sitting in a traffic jam costs 

the GDP around about £40. That traffic could be caused by unscheduled repair or an incident caused through 

lack understanding how our asset is performing. It may be only a small cost to repair the crash barrier, but 

closing the lane, the bridge, the junction, the network has an impact on the businesses, local, regional and 

national economies. And when that happens the public perception of the organisation running that asset 

takes a hit. 

Public perception is what effects share prices. That newspaper report on the negative social impact on the 

commuter, the oil spill that damaged the environment or the cost on the local economy of a poorly run asset 

will dramatically affect how much the business is perceived to be worth. 

So, what can we do abƻǳǘ ƛǘΣ L ŎŀƴΩǘ Ƨǳǎǘ ƪŜŜǇ ǘƘǊƻǿƛƴƎ ƳƻƴŜȅ ƛƴ ŀ ōƻǘǘƻƳƭŜǎǎ ŘƛƎƛǘŀƭ ǇƛǘΚ 

We need to understand the relationships between our assets and these 3 factors. Firstly, we need to sort out 

our asset breakdown structure, ensuring that we know the impact of each major system/ functional 

grouping and how that links upwards to the bigger picture. Secondly, we need to set out an Asset tagging 

Strategy, so we can see the functions, systems and locations giving us an idea as to how critical or 

operationally severe they are. 



Finally, we need to gather asset information requirements not just the CAPEX and OPEX phases, but also 

from the business end and truly understand what we need to know to quantify, measure and monitor each 

asset in terms of social, environmental and economical values.  

  



Assets 
In every BIM or Digital Twin conversation we talk about assets, but this term can mean many different things 

to many different people, which is ok, but in every asset portfolio, organisation or project the definition 

needs to be clearly set, right from the beginning. 

what are they? 
According to ISO 55000, an asset is a thing, item or entity that has actual or potential value. This definition 

takes us away from thinking that an asset is just a physical thing and gets us to understand that it could 

include information, people and knowledge. The ISO also goes on to remind us that asset management is not 

about the management of assets but about delivering whole life, real business value. This is done by aligning 

ŜǾŜǊȅƻƴŜΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻf value and risk, whilst balancing them both. 

 

 

 

 

 

 

 

 

 

 

All the examples above are assets in their own right, but many are groups of assets that form a functional 

grouping. As a rule of thumb, you need to record assets down to the level you expect to maintain them; for 

example, a window is an asset, not the sealant, hinges or pane of glass. 

Asset Information Model (AIM) 
The term model is slightly misleading when looking at the AIM. Many have misunderstood this sometimes 

intentionally to mean a 3D CAD model, and whilst that CAD model can be a part of the AIM, the model in 

question is a data model. Think of the Asset Information Model to be like the internet. Multiple 

interconnected and independent databases that can be searched for information all linked so that every 

piece of relevant data, whether its engineering, documentation, legal, financial, live sensor, social, 3rd party 

etc will be presented to the end user. This query interface can come in many forms.  

The key with an Asset Information Model is not to lock away data in any specific proprietary format or 

software, keeping it in an openly accessible yet secured database which can be linked to a multitude of other 

databases. Quickly and easily searched with the response being trusted by everyone. 

  

Bridge Lock Gate Pipeline Junction Ducting 

Concrete slab Pump 

Light fitting Wi-Fi signal Wearing course 

Rolling stock Piece of data Piece of data People Knowledge 



Valuism  
For as long as there has been a construction industry, we have placed a value on concrete and steel. Knowing 

how much the raw materials cost, as well as shaping them, transporting them and placing them. 

As we move into the digital age, where clients want to own both a physical and a digital asset, there must be 

a significant shift in how we value both assets. It is clear that once we get it right and understand what 

information can do for us, the digital asset will become significantly more valuable. 

Information needs a use 
Many organisations demand that we collect and hand over a significant amount of information without 

knowing what it will be used for or understanding why they are asking for it. Writing an Asset Information 

Requirements package iƴ ǘƘŜ ŦƻǊƳ ƻŦ ŀƴ ά!ǎǎŜǘ 5ŀǘŀ 5ƛŎǘƛƻƴŀǊȅέ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ǇŀǊǘ ƻŦ ǘƘŜ ŎƭƛŜƴǘΩǎ ǘŀǎƪǎ 

before they get anywhere near procuring the physical asset. It is worth noting that this information can only 

come from that end user, be they the member of the public using the service, the operator, maintainer or 

any of the participant characters in the lifecycle of the asset. Think about this carefully to find out how to 

Ƴŀƛƴǘŀƛƴ ǎƻƳŜǘƘƛƴƎΣ ŘƻƴΩǘ ŀǎƪ ǘƘŜ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴŀƎŜǊΣ ŀǎ ǘƘŜȅ ŎƻƴǎǳƳŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǇƭŀƴƴƛƴƎ 

maintenance works, not the actual maintenance task itself!! 

3 reasons for use 
A rough rule of thumb when looking at information is to ask if it fits into these three reasons for use 

categories: 

1. Does it help you make an informed decision? For example, this might be a high-level decision such 

ŀǎ άƛŦ ǘƘŜ hƭȅƳǇƛŎ ƎŀƳŜǎ ŎŀƳŜ ǘƻ bŜǿŎŀǎǘƭŜ ƛƴ нлор ǿƻǳƭŘ ǘƘŜ Ƴŀƛƴ ǎǘŀǘƛƻƴ ōŜ ŀōƭŜ ǘƻ ŎƻǇŜ ǿƛǘƘ ŀƴ 

ŀŘŘƛǘƛƻƴŀƭ о Ƴƛƭƭƛƻƴ ǇŀǎǎŜƴƎŜǊǎΚέ ƻǊ ŀ ƳƻǊŜ ŘŜǘŀƛƭ ŘŜŎƛǎƛƻƴ ƻƴ ǿƘŜƴ ǎƻƳŜǘƘƛƴƎ ƴŜŜŘǎ ǊŜǇƭŀŎƛƴƎΦ 

2. Does it help you answer a critical questionΚ CƻǊ ŜȄŀƳǇƭŜΣ ǘƘƛǎ ƳƛƎƘǘ ōŜ ŀ άǿƘŜǊŜ ƛǎ ǘƘŜ ƛƴŎƛŘŜƴǘ 

ŎƻƴǘǊƻƭ Ǉƻƛƴǘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ŀ ōǳƛƭŘƛƴƎ ŦƛǊŜΚέ ƻǊ άƘƻǿ ƳǳŎƘ ƳƻƴŜȅ ƛǎ ƭŜŦǘ ƛƴ ǘƘŜ ōǳŘƎŜǘ ŦƻǊ ·Κέ 

3. Does it help you carry out a key activity? Admittedly, this can be quite a loose definition, as an 

activity could be a design, construction, operations, business, maintenance or decommissioning one 

ŜǘŎ ƻǊ ŜǾŜƴ ŀ ǎƛƳǇƭŜ ŎƻƴǎǳƳŜǊ ƻƴŜ ƭƛƪŜ άIƻǿ Řƻ L ǊŜǇƭŀŎŜ ǘƘŜ ōŀǘǘŜǊƛŜǎ ƛƴ ǘƘŜ ǊŜƳƻǘŜ ŎƻƴǘǊƻƭΚέ 

The thing to remember is that information will have a different value to different people all the way through 

the lifecycle and that it will be that end user who pays for it. So, ŘƻƴΩǘ ōŜ ǎǳǊǇǊƛǎŜŘ ǘƘŀǘ ŀ ŎƭƛŜƴǘ ǿƻƴΩǘ ōǳȅ 

your wonderfully detailed 4D/5D model, but they will buy your ability to deliver on time and on budget!  



Different people, different values 
Something is only as valuable as what someone else is 

willing to pay for it. So, finding the right buyer and 

understanding what they want to pay and what they 

require is very important. 

You will probably find that the user that creates the 

most valuable information is also the consumer of the 

least valuable information! 

The information used by the consumer is perceived as 

having the highest value. That used by the owner for 

making business decisions comes next followed by 

those of the operator and maintainer. The information 

used by the designer and constructor has the second 

lowest perceived value above that of the supply chain. 

However, most of the information provided by the 

supply chain, even though theȅ ŘƻƴΩǘ ǎŜŜ ƻǊ ŦŜŜƭ ǘƘŜ 

value, can be the most valuable as it will be directly 

used by the consumer. 

 

Chain of evidence 
Information is only valuable if you can trust it. If you have 

to go back to the raw data and re-evaluate it to produce 

the information ƴŜŜŘŜŘΣ ǘƘŜƴ ȅƻǳ ǎƘƻǳƭŘƴΩǘ ƘŀǾŜ ǇŀƛŘ ŦƻǊ 

it!  

There should be an unbreakable chain of evidence from 

when the information was authored, all the way through 

until it is used. If that chain is broken, even for a short time, 

then it seriously devalues the information. 

This is very similar to evidence used by the police to secure 

a conviction. As soon as it is discovered it is bagged and 

signed for, every step of its journey from crime scene all the 

way to the court room has to be accounted for. If it is 

misplaced, just for a few seconds it may have been tainted 

and is no longer admissible in court. The same is for 

information. If it can be tampered with, changed or tainted, 

people ǿƻƴΩǘ trust it and without trust there is no value! 

aƻǎǘ /59Ωǎ ƎŜƴŜǊŀǘŜ ǘƘƛǎ ǘǊǳǎǘ by giving an audit trail 

ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴΩǎ ƭƛŦŜŎȅŎƭŜΣ ǎƻ ǘƘŜ ŎƻƴǎǳƳŜǊ Ŏŀƴ 

see every steps of its journey. 



Office of National Statistics 
.ŀŎƪ ƛƴ нлмнΣ ǿƘƛƭǎǘ ƎŜǘǘƛƴƎ ǘƻ ƎǊƛǇǎ ǿƛǘƘ ǘƘƛǎ ά.Laέ ǘƘƛƴƎΣ L ǊŜŀŘ ŀ ǊŜǇƻǊǘ ŦǊƻƳ ǘƘŜ hŦŦƛŎŜ ƻŦ bŀǘƛƻƴŀƭ 

Statistics, which included the Guidelines for Measuring Statistical Quality; based upon the five European 

Statistical System (ESS) Quality Dimensions. These struck a strong chord with me around the value of 

information and how much we trust it. 

Å Relevance ς Is this information relevant to the tasks or questions that I need to resolve? 

Å Accuracy ς Lǎ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀŎŎǳǊŀǘŜΣ ƻǊ ŀǎ ŀŎŎǳǊŀǘŜ ŀǎ L ƴŜŜŘ ƛǘ ǘƻ ōŜΚ ό¸ƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƘŜ 

millimetre precision of laser scanning to know if something exists or to dig a field rain!) 

Å Timeliness and punctuality ς If there are deadlines to carry out a task, and the information is 

essential for it, then the information needs to be presented to me well in advance, otherwise its 

value is greatly diminished.  

Å Accessibility and Clarity ς LŦ L ŘƻƴΩǘ ƘŀǾŜ ǇŜǊƳƛǎǎƛƻƴǎ ǘƻ ǎŜŜ ƛǘ ƻǊ ƛǘΩǎ ƘƛŘŘŜƴ ƛƴ ŀ ƧǳƳōƭŜ ƻŦ ƻǘƘŜǊ ŘŀǘŀΣ 

I will spend much time and money getting access and ŜƴǎǳǊƛƴƎ ƛǘΩǎ ǘƘŜ ǊƛƎƘǘ ǇƛŜŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴΦ 

Å Comparability ς Sometimes information or data can be an anomaly. If taken in isolation this can lead 

to a few disastrous decisions! LǘΩǎ always good to have something to compare it to, making us more 

comfortable with the information and therefore trust it a little more! 

Å Coherence ς If the information in front of you is so muddled and non-understandable, then we trust 

and use it less. Some would put the much maligned COBie in this category! 

5 Pillars of Information Validation 
When looking at information that is presented to you and you are still concerned about its trustworthiness 

and value, then these 5 Pillars are worth noting. 

¶ Provenance - Are you looking at an original piece of information? 

¶ Source - Who created the original piece of information? 

¶ Date - When was the piece of information created? 

¶ Location ς Where was this piece of information created? 

¶ Motivation ς Why was the piece of information created? 

Once you are satisfied with the answers, then you can probably trust the information more. 

Value 
Placing a monetary figure on a piece of information can be a tough call and perhaps the financial advantage 

your organisation gains from it, is less than it costs to author, authorise, manage and disseminate. In the end 

it is the end user, who will tell you how valuable the information is and how much time/ energy/ money 

would be wasted either making the decision or carry out the task without it. 

It is clear however that the earlier we start collecting and managing trustworthy information the more its 

value increases during the lifecycle of the asset. If this information gathering from the physical asset can be 

automated and linked to the digital asset, providing a continuous live stream of trusted information 

according to the guidelines set above then inevitably its value will increase to a point when it is truly more 

valuable than the physical. 



Golden Thread 
Kings Cross underground station, 18th November 1987, a fire broke out on an escalator, erupting into a 

flashover killing 31 and injuring 100. 

April 20th, 2010, the Deepwater Horizon drilling rig exploded killing 11 workers, injuring 17 and causing a 

massive environmental disaster in the Gulf of Mexico.  

On the 14th June 2017 a small fire broke out in a flat on the 4th floor of the Grenfell Tower, caused by a 

malfunctioning fridge-freezer. It rapidly spread up the outside of the building bringing fire and smoke to 

every one of the 24 occupied levels. The resulting fire engulfed the entire block, killing 72 and injuring a 

further 70. 

Each of these disasters whether it was in the run up to the incident, during or in the direct aftermath were 

exasperated by the lack of trustworthy information.  

The most recent was highlighted in the Hackitt Report (Building a Safer Future) which identified a unanimous 

concern over the creation, handover and maintenance of fire safety information especially in the private 

building sector. The lack of well-structured and trustworthy information has caused a number of challenges 

including: 

¶ It is unclear whether any changes have been made between original design and the completion of 

construction which may have an impact on the building safety strategy. 

¶ The building owner does not have the required up-to-date information to be able to easily and 

effectively manage building safety across its life cycle. 

¶ When refurbishing a building, it will be difficult to ascertain what effects any changes may have on 

building safety. 

!ƴ ƛƴǘŜǊƛƳ ǊŜǇƻǊǘ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ ŀōǎƻƭǳǘŜ ƴŜŜŘ ŦƻǊ ŀ άDƻƭŘŜƴ ¢ƘǊŜŀŘέ ǎƻ ǘƘŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻǳƭŘ ōŜ ǘǊŀŎƪŜŘ 

from its point of origin, through any changes of content or ownership and kept up to date, so when an 

incident occurs the emergency services concerned can quickly take action based on the information provided 

with the knowledge that it is of high quality and they can trust it. 

The report pointed out that progression from one stage of design or construction before it moves onto the 

next, must demonstrate that the information being handed over must be able to demonstrate this Golden 

Thread to the Joint Competent Authority (JCA) in order to gain permission to progress. 

One of the recommendations it makes is to have full material and manufacturer product data for the things 

that are fulfilling your functional requirements. These product data sheets and templates need to be 

accurate, standardised, up to date and deliver the information that is needed, not what the salesman wants 

you to know! 

It also recommends a whole raft of Disaster related information that is specified by the end user. This means 

when creating the templates for the information requirements, talking to fire, ambulance, police and other 

services to discover what information they will need when they respond to an incident at your facility. 

The bottom line is that there needs to be full accountability for the information in your Asset Information 

Model and Project Information Model, otherwise ƛǘΩǎ dangerous to all concerned.  



Prioritising in the Digital Twin 
As we look into the future of the UK, it is generally agreed that we must better understand and have a more 

ǇƻǎƛǘƛǾŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ǎƻŎƛŜǘȅ ƛƴ ǿƘƛŎƘ ǿŜ ƭƛǾŜΦ {ǘǳŘȅƛƴƎ aŀǎƭƻǿΩǎ ƘƛŜǊŀǊŎƘȅ ƻŦ ƴŜŜŘǎΣ ǘƘŜ ǇǊƻǾƛǎƛƻƴ ƻŦ 

infrastructure to supply water, food and homeostasis are essential for society to exist and thrive. The 

resilience of this infrastructure and our ability to understand how that will impact on society I would feel is 

critical towards the survival and growth of any country. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The monetary value of an asset and its impact on the regional, national and global economies can be 
relatively easy to measure, but this economic value may not have any bearing on its value to society. 

Demonstrated in the recent power outage and also when the UK Somerset levels flooded a few years ago, 
we have little understanding on how each of our infrastructure networks interact and impact on each other. 
Each owner may understand their own network, but each records things in different ways and in different 
formats, making a cross sector analysis difficult or perhaps currently impossible 



 

 

In my opinion and many others, I interact with, the current NISMOD (National Infrastructure Systems Model) 
methodology is complex, difficult to access and requires significant data to carry out. This prevents/ reduces 
its use by local authorities and infrastructure owners who are reluctant to spend time and money on training 
staff, conducting the data collection and analysis and effectively managing the outcome. 

A significant portion of the work in how to map infrastructure and define its criticality, vulnerability, 
recoverability and societal impact has already been done through engagement between CPNI (Centre 
Protection of National Infrastructure), Government Departments and Industry. The UK armed forces are also 
using rapid assessment and analysis tools to assist in resilience assessment and disaster recovery in many 
locations around the world. As you would expect these methods are simple yet powerful in carrying out 
these tasks. There are multiple examples of this that have already been done. 

In my opinion one of the most significant tasks for national infrastructure resilience would be to quantify, 
measure and create the ability to monitor the impact of each asset (and to define what level of granularity) 
in the cross-sector network on local, regional and national society. 

This can have many factors which create a complex set of information variables; for example, a relatively low 
value water pumping station may provide clean water to a big proportion of a city or the exact same asset in 
a different location may provide it to a few thousand homes. Those in the city have no way of gathering fresh 
water from natural resources, but may be able to purchase bottled water, which can be transported in along 
another piece of infrastructure. So, the financial value might be the same, but the social value may be vastly 
different based on many different factors. 

Secondly and one might argue more importantly is that the expertise to conduct cross-sector analysis from a 
resilience perspective (other than NISMOD) is missing. The utility of a simplified method as used by the 
military would allow wide-scale dis-aggregation of the analysis, allowing more cross sector collaboration to 
occur. 



Having been exposed to most of the major infrastructure owners around the world and specifically their 
asset information management during both CAPEX and OPEX phases of the lifecycle I can see the barriers to 
addressing these falling as follows: 

1.      Mandating any National Infrastructure Recoverability Attributes will take political, managerial and 
monetary resources. 

2.      Each individual organisation records different information about their assets with different methods of 
measurement and definition. This is an interoperability nightmare when we need to combine information 
from across sectors in times of national disaster. 

3.      Most Infrastructure is privately owned and therefore specifically directs their functional/ performance 
monitoring information towards economic targets. These targets are restricted to what benefits them or 
their shareholders. 

4.      Commercially they only know that their electricity is supplied by X or that the communications is 
ǎǳǇǇƻǊǘŜŘ ōȅ ¸Φ ¢ƘŜȅ ŘƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ όƴŜŜŘ ƻǊ ǿŀƴǘ ǘƻύ ǳƴŘŜǊǎǘŀƴŘ ǿƘƛŎƘ substation, power line or 
transformer delivers it or what those suppliers rely on to uphold their delivery. 

5.      They have little or no concept of how their infrastructure impacts society on a local, regional or national 
level. 

6.      Once a database oŦ ǘƘŜ άƘǳōǎ ŀƴŘ ŎƻƴƴŜŎǘƻǊǎέ ŀŎǊƻǎǎ ŀƭƭ ǎŜŎǘƻǊǎ Ƙŀǎ ōŜŜƴ ŜǎǘŀōƭƛǎƘŜŘ ǘƘƛǎ ǿƛƭƭ ŎŀǳǎŜ ƛǘǎ 
own two issues: 

a.      Keeping this up to date and ensuring information is kept accurate and unpolluted. (as soon as 
information is deemed untrustworthy stakeholders are less likely to want to rely on it. 

b.      Some of the data model will contain highly sensitive information that in the right hands can be used to 
make significant decisions around UK infrastructure, but in the wrong hands could be used to destroy the 
very thing we wish to protect. Data security and controls will therefore be key strategically. 

7.      Culture and history: Each organisation will have their own way of doing things and will declare that 
ǘƘŜȅΩǾŜ ōŜŜƴ ŘƻƛƴƎ ƛǘ ǘƘŜ ƭƻƴƎŜǎǘ ŀƴŘ ǘƘŜƛǊ ǿŀȅ ƛǎ ōŜst. They will then argue that everyone else must do it 
the way they do it. Before getting them to change or do additional work a significant barrier must be 
overcome in dealing with the culture and attitudes of the organisations. Removing these barriers by 
ŘŜƭƛǾŜǊƛƴƎ ŀƴ άƻǳǘǎƛŘŜǊέ ǎƻƭǳǘƛƻƴ ǘƘŀǘ ƛǎ ŀƭǊŜŀŘȅ ǇǊƻǾŜƴΣ ƛǎ ǎƛƳǇƭŜ ŀƴŘ ǿƛƭƭ Ŏƻǎǘ ǘƘŜƳ ƴƻǘƘƛƴƎ ǘƻ ŜŘǳŎŀǘŜ ǘƘŜƛǊ 
staff will be essential. 

I feel that having a Nationally Recognised simplified approach will help to resolve all of the issues listed 
above 

 



.  

CARVER 
The CARVER analysis methodology has been used since ǘƘŜ мфплΩǎ to help analyse the importance of assets 

in conjunction with post war reconstruction. The method was revised and updated by the Royal Engineers to 

ŦƻǊƳ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜƛǊ άLƴŦǊŀǎǘǊǳŎǘǳǊŜ !ǎǎŜǎǎƳŜƴǘέ ƳŜǘƘƻŘƻƭƻƎȅ ŘŜǎƛƎƴŜŘ ǘƻ ŀǎǎƛǎǘ ƛƴ ǘƘŜ ǊŜƭƛŜŦ ŜŦŦƻǊǘǎ ƻŦ 

countries after natural disasters. Helping to map out the cross-sector infrastructure and identify the 

priorities of efforts aimed at stabilising society and helping them to recover. Most recently this was 

conducted in Nepal after the earthquake and the British Virgin Islands after hurricane Irma hit.  

 

This proven methodology starts with identifying key assets, creating a link matrix for each sector down to the 
agreed level, creating both physical and diagrammatic networks before carrying out a Criticality, 
Accessibility, Recoverability, Vulnerability, Effect and Recognisability analysis. 

To conduct this analysis, a set of criteria is defined that will give the user a score out of 5 for each of these 6 
CARVER headings. It can be a very subjective analysis but through experience very rapid. This is followed by 2 



simple calculations where the scores for Accessibility, Vulnerability and Recognisability are combined to give 
a Likelihood score and Criticality, Recoverability and Effect are combined to give an Importance score. The 
total of all of them is the CARVER score, giving you a priority list for your limited resourced relief efforts in 
this sector. 

This single sector assessment is then brought together with other sectors and an interdependent cross-
sector analysis is conducted. 

The final report identifies areas of concern that are critical to national infrastructure, where vulnerabilities 
lay and what planning needs to be put in place to increase resilience. 

A demonstration project was recently conducted using a wastewater treatment plant as a microcosm of 
ƴŀǘƛƻƴŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀǎ ƛǘ ŎƻƴǘŀƛƴŜŘ ƛƴǘŜǊŘŜǇŜƴŘŜƴǘ άƘǳōǎ ŀƴŘ ŎƻƴƴŜŎǘƻǊǎέ ŦǊƻƳ ¢ǊŀƴǎǇƻǊǘΣ ²ŀǘŜǊΣ 
Communications, Power, Sanitation, Fuels and Chemicals. This study was conducted in using permissive and 
non-permissive data gathering techniques, to demonstrate what could be achieved in a disaster zone that 
was too hazardous for humans to be present. 

The non-permissive team used autonomous technologies, open source data and their cross-sector 
infrastructure knowledge to deliver a full analysis of the site within 48 hours. This analysis closely matched 
the permissive team apart from a few minor differences.  

This proven approach could be easily scaled up to deal with national infrastructure, taught to each of the 
sectors to ensure consistency and then brought together in a nationwide resilience database. This could also 
form the foundations of a National Digital Twin. 

The Human element 
Whilst I am writing this, the world is in the grip of an international crisis. COVID19 has swept across the globe 

causing a disaster and response unprecedented in human history. 

During the crisis the nation must decide what is essential, so that only those who are needed to take risks do 

so, so we flatten the infection curve and help our health service to tackle the mass casualties when they 

happen. 

Our infrastructure is not automated and requires skilled people to intervene at many key stages in its 

lifecycle. This critical national infrastructure will cease to support our society, if those key workers can no 

longer interact with their assets and keep them running. 

Another level of CARVER analysis is required looking at the human vulnerabilities and the critical nature of 

these resources to support our way of life. Once identified then we must have additional people trained up 

ƻǊ ŎǊƻǎǎ ǎƪƛƭƭŜŘ ŦǊƻƳ ƭŜǎǎ ŎǊƛǘƛŎŀƭ ŘŜǇŀǊǘƳŜƴǘǎ ǘƻ ǎǘŜǇ ƛƴǘƻ ǘƘŀǘ ǇŜǊǎƻƴΩǎ ǇƭŀŎŜ ƛŦ ǘƘŜ ǿƻǊǎǘ ƘŀǇǇŜƴs! 

As we move into the future and robotic and automated opportunities present themselves, the roles 

identified should be those prioritised. 

  



7 Questions methodology 
The Combat Estimate or 7 Questions methodology has been used by the British Military to decide a course of 

action (CoA) in their efforts to resolve a situation or problem. It has been used successfully by them and also 

no military leaders for decades. 

Its aim is to present a question and then a set of headings that the user should take into consideration (and 

perhaps discard) when working out a resolution to their situation. 

The basic set of questions below, can be angled towards the problem at hand but essentially stay the same: 

1. What is the situation and how does it affect me? 
2. What have I been told to do and why? 
3. What effects do I need to achieve and what direction must I give to develop my plan? 
4. Where can I best accomplish each action or effect? 
5. What resources do I need to accomplish each action or effect? 
6. When and where do the actions take place in relation to each other? 
7. What control measures do I need to impose? 

 They boil down to understanding the current situation, the outcome you need to achieve and defining a 

plan that will get you there. 

Since their creation a further ΨquestionΩ Ƙŀǎ ōŜŜƴ ŀŘŘŜŘ ŀƴŘ ŀǎ ǿƛǘƘ ŀƭƭ ƳƛƭƛǘŀǊȅ ƳŜǘƘƻŘǎΣ ǘƘŜ ƴŀƳŜ ŎŀƴΩǘ 

ŎƘŀƴƎŜΣ ǎƻ ƛǘΩǎ ōŜŜƴ ŀŘŘŜŘ ƛƴ ŀǎ ŀ ǉǳŜǎǘƛƻƴ Zero. LǘΩǎ ƴƻǘ ǊŜŀƭƭȅ ŀ ǉǳŜǎǘƛƻƴ ōǳǘ an activity you should be 

carrying out all the time, so you are ready if something does happen! 

0. Baseline preparation and understanding  

It has proved an adaptable set of questions and so in 2016 when being asked to look at how we could give 

better guidance and direction for Delivery Partners and Capable Clients to deliver a digital asset, it occurred 

to me that this would be an ideal methodology. 

The workflows have a central column with actions such as writing a document, holding a meeting or briefing 

a stakeholder and a set of considerations to look at whilst answering the question. 

Both the Capable Clients and Delivery Partners processes were created using the extensive connections built 

up within the Crossrail and Digital Advancement Academy and the COMIT (Construction, Operations, 

Maintenance Innovation through Technology) network. It is with thanks to organisations such as Network 

Rail, Highways England, Costain, Skanska, Arcadis, BAM Nuttall and elements of the Royal School of Military 

Engineering that it covers the depth of considerations to help answer the questions and deliver two digital 

Courses of Action. One for Capable Clients and the second for Delivery Partners. I have placed the various 

sections on topics I felt most relevant to that question, but I do urge the reader to look at all the topics in 

both sets of questions! 

 

  



7 Questions for Capable Clients 
Collecting good information, monitoring their function and performance, whether it is from humans to 

sensors on our existing portfolio of assets is essential to know whether we need to augment, build new, fix 

or just leave alone. 

Once a capable client has decided to initiate the procurement process there is a whole myriad of things they 

need to take into consideration before handing over clear and concise instructions to their delivery partners. 

These instructions come in the form of Specific and General works information documents, an Exchange 

Information Requirements (EIR) document and the legally binding contract between all parties. 

The big problem comes when these are developed by different parts of the organisation and are only 

understandable by those subject matter experts. They will often be stuffed with acronyms, long winded 

standards and contradicting statements. These documents which, are fundamental to a project leaves the 

ŎƭƛŜƴǘ ƻǇŜƴ ǘƻ ƳŀǎǎƛǾŜ ŎƘŀƴƎŜ ŎƻƴǘǊƻƭΦ ¢Ƙƛǎ ƳŜŀƴǎΣ ƛƴ ǘƘŜ ƭƻƴƎ ǊǳƴΣ ǘƘŜ ƭƻǿŜǎǘ ǇǊƛŎŜ ƛǎƴΩǘ ŀƭǿŀȅǎ ǘƘŜ ƭƻǿŜǎǘ 

price. Not understanding these documents causes delays, disruption to the supply-chain and the inevitable 

increase in the final price. 

 

 

 

 

 

 

 

 

 

 

 

 

Briefings and meetings 
One thing I have learned from my experience in the industry is to set expectations as early as possible and 

keep everybody informed about what is going on especially when it comes to critical decisions and paths. 

5ƻƴΩǘ ƻǾŜǊŘƻ ƛǘΣ ŀǎ ƴƻ ƻƴŜ ƭƛƪŜǎ ǘƻ ƘŀǾŜ ǘƘŜƛǊ ǘƛƳŜ ǿŀǎǘŜŘΣ ōǳǘ ŀ ŎƭŜŀǊΣ ǿŜƭƭ ǘƛƳŜŘ ŀƴŘ ǎǳŎŎƛƴŎǘ ōǊƛŜŦƛƴƎ ǿƛǘƘ 

an opportunity to ask questions is well worth it. This is why the 7 Questions methodology has these 

programmed in. 

  



Scoping ς Q0: Baseline preparation and understanding of existing portfolio. 
Why do you have a portfolio of physical assets?  

These physical assets deliver your business outcomes. To achieve this the client must understand the 

interaction between them by using a set of Organisational Information Requirements linked to the asset 

policies, strategies and plans with the assistance of the ISO 55000 framework. To create, manage, update 

and maintain this asset information is no easy (or cheap) task and the considerations listed in Question 0 

help to understand the areas required. 

If during the analysis of Q0 the information available is either missing or lacking in its support for the 

Organisational Informtion Requirements or ISO 55000 then the collection plan, Functional Information 

Requirements and the Asset Information Requirements will need to be updated. 

Constant monitoring of your assets through digital or analogue means will help the business to understand 

the performance of their assets in supporting the business outcomes. So, when you identify a problem you 

either have the information to resolve it, or you have enough to understand what to procure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Asset Information Requirements (AIR) 

To make good decisions about our assets at any time throughout its lifecycle we need to have well defined 

good quality, consistent information and the Asset Information Requirements database is where to do this. 

Making those decisions starts earlier than you may think. 

 

Most of the assets we will interact with in the near future are either those that already exist or ones that will 

replace existing functions, i.e. a replacement or upgrade project. So, our asset lifecycle starts before we even 

know that we need something new. Having information about our current asset portfolio on how it is 

performing against a set of pre-defined criteria and if it is carrying out the function required by the business 

is imperative. This is coupled with information from our maintenance database recording how frequently 

and how expensive it is to maintain in its current state. 

These two sets of information will tell us if we are achieving our organisational outcomes with the current 

portfolio and will inform us whether the asset needs to be replaced, upgraded, decommissioned, augmented 

or simply left alone. 

The information that allows us to make this decision will need to be defined and recorded in a database 

called an Asset Data Dictionary, basically a big list of what information is needed at what point during its 

lifecycle and how it should be recorded. 

This Asset Data Dictionary (ADD) is informed primarily by the asset strategy put together through ISO 55000 

and needs to be based on what is needed or valued by the various end users of the information. As we have 

seen in previous chapters there are many different end users throughout the lifecycle and whilst this asset 

data dictionary ought to contain all of these requirements this would be a huge undertaking, so it is 

recommended to start with the areas that will give you the best value to your organisation. 



Throughout this lifecycle information will need to be exchanged between various parties and this is 

ŘŜǎŎǊƛōŜŘ ŀǎ ŀ άŘŀǘŀ ŘǊƻǇέ ŀƴŘ ƛƭƭǳǎǘǊŀǘŜŘ ōȅ ŀ ƎǊŜŜƴ άōŀƭƭέ ƛƴ ǘƘŜ ǾŀǊƛƻǳǎ ǎǘŀƴŘŀǊŘǎΦ ¢ƘŜ ŘƛŀƎǊŀƳǎ ŀǊŜ 

slightly misleading showing that an exchange of data is only done at the end of a lifecycle phase whereas it 

needs to be more of a dialogue that is exchanged when required to answer a question, make a decision or 

carry out an activity rather than just a ball to be lobed over the fence! 

 

 

 

 

 

 

Strategy 

At the beginning of the new projects lifecycle, a subset of the Organisational Information Requirements that 

are relevant or have an impact on this project will need to be taken into consideration so that the course of 

action taken, takes into account things like political will, social, environmental and economic impact when 

deciding what to do and how to define the new outcome. 

Briefing 

Taking the information from the Asset Information Requirements and the Project Information Requirements 

combined with the live Digital Construction Expectations document, the client should be able to brief the 

supply chain as to their desired outcomes through the Exchange (Employers) Information Requirements (see 

section below). This needs to be done not only in a document but also through a series of presentations and 

workshop to ensure everyone has a common understanding about what is required. 

This briefing package must also include existing asset information that is relevant to this project direct from 

the Asset Information Model. 

Concept 

During the concept phŀǎŜ ǘƘŜ Ŏƻƴǎǳƭǘŀƴǘ ǿƛƭƭ ŘŜƭƛǾŜǊ ŎƻƴŎŜǇǘǳŀƭ ƛŘŜŀǎ ƻŦ Ƙƻǿ ǘƘŜȅ ǿƛƭƭ ŦǳƭŦƛƭ ǘƘŜ ŎƭƛŜƴǘΩǎ 

outcomes. There will be information that is important to the client and this needs to be defined in the AIR so 

that they can evaluate the different options delivered by the consultant depending on what is important to 

them. This concept will be made up of high-level functions that will fulfil the desired outcome. 

Design 

The design phase will take those high-level functions and break them down into a finer granularity of 

functional units. The asset data dictionary will need to define how these are best described so the client has 

confidence that the consultant is meeting their needs and the contractor will be able to procure or create a 

physical thing to fulfil it. 

Construction 

Up until now the information build up has been focused around the functional requirements and the 

information to define, record, measure and monitor them. It is only now that we start to look at the 



products, materials or service that will fulfil this need. The information listed in the ADD here will need to 

reassure the client that whatever the contractor is planning will succeed in achieving their outcomes. 

Commissioning 

It is hoped that because there has been a constant dialogue of information exchanges between supply chain 

and client up until now, whatever has been designed and procured will meet the desired outcomes. This 

commissioning part of the ADD will define the information used to test both that the physical asset is fit for 

purpose and the information package delivered with it is correct. 

Operations 

During everyday operations, information on the status, performance and usage of the asset needs to be 

gathered to ensure the Asset Information Model is up to date. What this information is, needs to be defined 

and documented in the ADD. The AIM in turn will need to contain operational manuals, instructions and 

procedures to ensure the asset is run efficiently according to the outcomes of the organisation. 

An interesting example of active feedback on status and performance came from a metro system in India. 

Many of the assets in the public areas had labels on them with a data matrix code and the commuters all had 

an App on their phones for timetables, alerts and bookings. The App also had a reporting function that 

allowed the user to let the metro owners if there was a problem with the asset. Simply by scanning the data 

matrix code, taking a photo of the issues and adding some text, the owners could gather performance, 

function and customer satisfaction against their assets, greatly enhancing the feedback loop. 

Maintenance 

Effective and timely maintenance is key to ensuring a safe and healthy asset whilst delivering the end user 

the outcomes they expect. Understanding what information is required for maintenance will be difficult 

without getting on side the people who actually do the job. A maintenance manager will only be able to tell 

how to manage and schedule a maintenance regime, whilst the engineer who knows what needs to be done 

will closely guard that secret to ensure they are kept employed. A significant amount of time and money is 

ǿŀǎǘŜŘ ƛƴ ǘƘƛǎ ǇƘŀǎŜ ŘǳŜ ǘƻ ƴƻǘ ƘŀǾƛƴƎ ŀŎŎŜǎǎ ǘƻ ǘǊǳǎǘŜŘ ƛƴŦƻǊƳŀǘƛƻƴΦ 5ƻƴΩǘ Ƨǳǎǘ ǘƘƛƴƪ ŀōƻǳǘ Řŀǘŀ ŀōƻǳǘ ǘƘŜ 

individual asset, but also how it will be accessed, the tools and PPE required, as well as the other assets 

physically or functionally effected when the asset is taken out of use for work to be carried out. 

 

 



Disaster 

This is the phase you hope never happens and frustratingly is little documented in the BIM or Digital Twin 

world. If there is a fire, flood, terrorist or other incident then having rapid information that can be given 

quickly to the attending response team, can mean the difference between life and death. 

The end user in these scenarios will be the police, fire, ambulance or national security teams that will limit 

the impact of an incident. They need to be engaged to define in the ADD what information they will need 

and how they need to consume it. I came across a great example in China recently where all the latest 

disaster information was synchronised into a tablet device, so it could be handed over to the incident 

controller when that emergency team arrived. 

Decommissioning 

During decommissioning the contractor will need to understand any resale, recycle or reuse targets and 

follow specific instructions on ensuring assets are disposed of responsibly. This information will impact on 

the design and build phases, educating the consultant and contractor as to what is the priority.  

Defining the data at each of these stages or data drops should be done by the relevant people asking the 

critical questions.  

Having a comprehensive Asset Data Dictionary with its metadata definitions for each asset down to the 

maintainable level will deliver significant benefits to the client at every stage of the asset. However, if this is 

delivered on a nationwide level, giving a standard across the board to road, rail, power, water, prisons, 

hospitals and schools, we find that delivering our asset information will become more cost efficient, as 

contractors and owners talk a common information language. This also has a wider benefit of driving 

interoperability between technologies, as they will all begin to describe their objects in a common and 

interchangeable way. 

Strategy for creating an ADD and metadata. 

Without significant investment of time, resources and money a fully comprehensive ADD and its metadata 

ǿƛƭƭ ōŜ ŘƛŦŦƛŎǳƭǘ ǘƻ ŀŎƘƛŜǾŜΦ {ƻΣ ŀƴ ƛƴƛǘƛŀƭ ǎǘǊŀǘŜƎȅ ŎŀƭƭŜŘ άCritical Questionsέ ƛǎ ǳǎŜŘ ǘƻ ƘŜƭǇ ŎǊŜŀǘŜ our first 

iteration. 

Critical Questions requires the ADD author to engage with a group of metadata users for each task in each 

discipline at each of the data drops that will be covered. These users will be asked to write down the critical 

questions they would ask in relation to a specific asset. Once analysed these questions will lead directly to 

the metadata needed to answer them. Using this methodology, we can gather significant amounts of critical 

metadata requirements for our ADD. Like with our OIR, the relationships between the metadata 

(information requirements) and the related questions needs to be kept so that this can be used later to track 

if we are successful and also to assist with role-based information sets. It is also useful to record how that 

information needs to be presented, whether in document, metadata, drawing or some other method.  

The next step is to define the replacement criteria and required performance/ functionality. This information 

combined with ongoing condition and performance surveys will help to determine the degradation of the 

asset and with good analysis, will predict when the asset needs replacing.  

Between these steps we should be able to collect at least 80% of all the information required across the 

lifespan of our assets.  



In the example below we will use a humble, yet complex earthwork to show how this might be 

accomplished. 

We can have the best systems, technologies, standards, workflows, security and protocols in place, but if we 

ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ help us to answer a question, make a decision or carry out a task, then we 

cannot be successful in our digital asset endeavours.   



ADD, AD4, PDT and PDS 

¢Ƙƛǎ !ǎǎŜǘ 5ŀǘŀ 5ƛŎǘƛƻƴŀǊȅ ƛǎ ǇƻǇǳƭŀǘŜŘ ōȅ !5пΩǎ ό!ǎǎŜǘ 5ŀǘŀ 5ŜŦƛƴƛǘƛƻƴ 5ƛŎǘƛƻƴŀǊȅ 5ƻŎǳƳŜƴǘǎύ ŜŀŎƘ ƻƴŜ will 

tell those working on the project, what information they are expected to generate, what form it comes in 

and when they need deliver it. The term document is actually a little misleading, the ADD is a database and 

the AD4 is just a report created from the database to tell someone what information is relevant to this type 

of asset. 

By now most of the people paying attention to the BIM world will have heard both the PDT / PDS (product 

data template/ sheet) and AD4 terms being bounded around. Understandably there is confusion about them 

and worries that they are duplicating or wasting effort. In fact, they fit together very well indeed and 

compliment what is required to deliver our digital assets and our better decisions. 

In short: 

ά¢ƘŜ !5п describes what the information requirements are, and the PDT provides the information to answer 

ǘƘƻǎŜ ƴŜŜŘǎέ 

The Asset Tag concept is covered in another chapter, put simply, the tag is a collection of information that 

helps define what the asset is, what it needs to do, what is it part of, what information is legally required.  

 

The Blue Side covers the AD4 and the green side that tells you what equipment, product or material will 

meet the requirements of the blue side is the PDT/ PDS. 

ά²ƘŜƴ ǿŜ ƭƻƻƪ ŀǘ ŀ Ŏomplete lifecycle, very rarely will we know what product, equipment or material will 

ŦǳƭŦƛƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ǳƴǘƛƭ ǿŜ ƎŜǘ ǘƻ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇƘŀǎŜΦέ  

ά²ƘŜƴ ǿŜ ŀǊŜ ƳŀƛƴǘŀƛƴƛƴƎ ǎƻƳŜǘƘƛƴƎΣ ŀǘ ǎƻƳŜ Ǉƻƛƴǘ ǿŜ ǿƛƭƭ ƎŜǘ ǊƛŘ ƻŦ ǘƘŀǘ ǇǊƻŘǳŎǘ ŀƴŘ ōǳȅ ŀ ƴŜǿ ƻƴŜ 

based ƻƴ ǘƘŜ !5п ƎŜƴŜǊŀǘŜŘ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ǊŀǘƘŜǊ ǘƘŀƴ ǊŜǇƭŀŎƛƴƎ ŀ ƭƛƪŜ ŦƻǊ ƭƛƪŜ ǇǊƻŘǳŎǘΦέ 

In summary the AD4 tells you what you need, and the PDT ensures you get what you require! 

 

 



Asset Breakdown strategy 

One of the key items on any digital journey for an owner should be to work out their asset breakdown 

strategy. This helps them to understand the links, dependencies and interdependencies of their assets. So, if 

one asset does not function as required whether through planned maintenance, breakdown, vandalism or 

natural disaster then the impacts on their other assets and the overall functions that support your business 

outcomes is understand. This impact study will define what urgency and resources are put into rectifying the 

issue. 

It is also paramount to define your asset breakdown structure so that it forms the basis of how your CAD 

team set their modelling strategy. 

There are many different types of links and dependencies, the most common being the systems that the 

assets are part of. But others might be human, financial, political, maintenance, operational, environmental 

and functional to name a few. Each of which will take time and effort to map but will allow the owner to 

truly understand the impact of their asset on many levels. 

If this is being done for a new asset then it can be a part of the design, but when it is existing, especially 

when its infrastructure related, then the following should be taken into account: 

Å It will be a system of systems 

Å It will not always obvious 

Å It can be buried and hidden 

Å It will be complex in their own right 

Å It will have evolved over time 

Å Ownership will have changed over time 

Å There will be multiple suppliers 

Å They will have been upgraded at some point  

Å Parts of it will have become obsolete 

Å They will be poorly recorded 

Å They will be recorded in different formats and on different systems 

Å They will be heavily dependent 

Å They will be interdependent 

Å They are all deeply connected 

Å They will not be isolated to one sector 

Whatever the reason for creating the links and forming the breakdown structure, it should always be done 

with the end in mind, so talk to the people who will use this information and find out what is important to 

them before spending time and money creating it. 



There is a generic hierarchy naming and explanation convention that will help.  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The level you go down to will depend on the time and resources you have available. 

Complex 

The highest level, representing 

everything owned by the client 

Facility 

These are hubs or connectors in the 

strategic network. 

i.e. Road, Junction, Station, Wastewater 

Treatment Plant, rail line, pipeline. In a 

Campus environment these are the 

buildings and the connecting links 

between them. 

Primary Functional Unit (PFU) 

The high-level functional systems within 

or along the facility, which may contain 

many different Functional Units 

i.e. Gantry, Bridge, Earthwork, HVAC. 

Functional Unit (FU) 

The low-level functional systems that 

are part of the  

Primary Function Unit 

Element 

Individual objects that carry out a 

distinct function. Depending on the 

detail required individual components 

could also be included. Beware of going 

down below the maintainable level! 



 

Levels of Information Needed 

This breakdown structure also helps us during the lifecycle to define our levels of definition. If you imagine a 

new road project, at briefing phase, we know a new road Facility is required. We can create an identity for 

that level and start to hang information off of that instance. Moving into the concept phase, we now know 

that there is going to be a bridge Primary Functional Unit along that road, we can create an identity and 

build up further information that will impact the Facility. 

In the detailed design phase, we now can identify Functional Units and individual Elements that will make up 

the PFU. Once again allowing us to build more information that will have an impact all the way back up the 

asset breakdown structure. 

Finally, when we get to construction, we can then talk to the manufacturers who will supply us with products 

that will be specified by the functional requirements at each level. 

  

Facility

ωIf you have a large network of assets start here and understand how they interact with each other and 
how dependent/ interdependent they are. 

ωUse the CARVER analysis to work out your priorities for going down to the next level.

Primary 
Functional 

Unit

ωIf there is limited time but you need to understand a specific hub or connector better due to its 
criticality, start here.

ωUnderstanding the PFUs is important during the preliminary design phase.

Functional 
Unit

ωOnce you have done the above and have additional time, progress onto here.

ωUnderstanding the FU's and the individual elements is essential in the detailed design phase.

Element

ωIf you want to comprehensively understand your asset portfolio go down to this level, but not before 
doing the PFU and FU levels first. 

ωBefore you procure physcial assets this level of asset breakdown structure is essential so that it is 
clearly understood how the physical assets will interact with each other in the system.



Impact ς Q1: What is the situation and how will Information affect operational requirements? 
Question 1 is initiated when 

an incident happens. The 

most important issue (other 

than health and safety) is to 

know whether this incident 

ǿƛƭƭ ŀŦŦŜŎǘ ǘƘŜ ŎƭƛŜƴǘΩǎ 

business outcomes. When 

ǘƘŀǘ ΨǘƘƛƴƎΩ ƘŀǇǇŜƴǎΣ ƛǘ ǿƛƭƭ 

either be notified to you by 

human or digital means. 

Both have their reliability 

issues and confirmation of 

the specific issue, which 

may actually be a knock on 

from another asset or even 

ŀƴƻǘƘŜǊ ƻǿƴŜǊΩǎ ŀǎǎŜǘΗ 

Understanding the impact 

on various outcomes, how 

long until the full impact is 

felt and how long it might 

last are important questions 

that the business 

management team will 

want to know, and know 

fast, so they can start to 

plan and allocate funding to do something about it. There is also a requirement to understand your impact 

on other organisations business as they may undertake legal action to recoup their losses. 

The Digital Construction Expectations (DCE) document is a live document that is built specifically for the 

client to bring together all the various parts of the information expected and required from the delivery 

partners and supply chain. This document always exists, whereas the Exchange Information Requirements 

document is an extract of it, combined with the Project Information Requirements to meet the specific 

ǇǊƻƧŜŎǘΩǎ ƴŜeds.  This ensures whilst the EIR is generated for each project, the baseline is always consistent. 

 

Contractual ς Q2: What are we going to contract someone to deliver and why? 
This question brings together all the project specific contract deliverables that will need to be added to the 

DCE to create the EIR. Contracts can be confusing and overly complicated, especially when requiring the 

ŘŜƭƛǾŜǊȅ ƻŦ ǘƘŜ ŘƛƎƛǘŀƭ ŀǎǎŜǘ ŀƭƻƴƎǎƛŘŜ ǘƘŜ ǇƘȅǎƛŎŀƭΣ ŀǎ ǘƘƛǎ ƛǎ ŎǳǊǊŜƴǘƭȅ ŀƴ ƻǇǘƛƻƴŀƭ ΨŀŘŘ ƻƴΩ ǊŀǘƘŜǊ ǘƘŀƴ 

business as usual. 

Starting with the high-level outcome statements, defining what needs to be achieved in the long, medium 

and short term. These will form the backbone of the contract, as they are the reason for the project in the 



first place. To gain financing for the project a Business Case Investment Rationale needs to be written, this 

also builds the case for the information model and the funding that will need to be put in place to deliver it 

back into the asset management team. 

There will be specific digital terms and conditions required for the contract, these need to be drafted in plain 

language, so that they are easy to understand and implement.  

In recent years Intelligent Digital Contracts that are short, written in plain language but are presented in 

database format have proven popular. This makes them easy to search and understand, removing ambiguity 

and also making them accessible to all project participants.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To answer this question, the Information Management team should also create a high-level synch matrix 

with roles and ǘŀǎƪǎ ŀƎŀƛƴǎǘ ŀ ǘƛƳŜƭƛƴŜΣ ǊŜƳŜƳōŜǊ ǘƻ ǎǘŀǊǘ ǿƛǘƘ ǘƘŜ ǊŜǉǳƛǊŜŘ άŘƛƎƛǘŀƭ turnkeyέ ŘŀǘŜ and work 

backwards. Remember to include what authority is required and who will need to authorise it. 

Start an information management risk register and meet with the stakeholders listed in the synch matrix to 

ensure they agree with it. Update the Digital Construction Expectations document as required and use this to 

brief the client project delivery and legal teams so that there is a common understanding as to what needs to 

be documented to deliver the digital asset. 



Legal Implications 
The global construction industry and especially the UK, has a long history of problem with its contracts: as a 
2018 study showed, a third of projects start without a contract being in place. LŦ ǿŜ ŘƻƴΩǘ ŜǾŜƴ ƘŀǾŜ ŀ ǎŎƻǇŜΣ 
programme and price agreed, how can we know what information needs to be exchanged, with whom, in 
what format and how the recipients can use that information?  
 
The problem we have with contracts is comparable with the problems we have in BIM:  

¶ Lǎ ǘƘŜǊŜ ŀƴ ŀƎǊŜŜƳŜƴǘ ǘƻ ΨŘŜƭƛǾŜǊ .LaΩΚ  

¶ What are the precise terms of that agreement?  

¶ What do any of those terms actually mean, in practice?  
 
The ISO 19650 guidance recognises that the legal and contractual matters of BIM are in a state of flux and 

development...the standards are not intended to provide prescriptive direction on the composition of BIM 

contract documents (whether consisting of a Protocol and/or other documents) and are subject to 

contractual terms agreed between the parties. 

Contract Impact  

The GCCG BIM Strategy Paper written in 2011 states that the legal and contracts working group has 
concluded that little change is required in the fundamental building blocks of copyright law, contracts and 
insurance to facilitate working at Level 2 of BIM Maturity. Some essential investment is required in simple 
standard protocols and services schedules to define BIM-specific roles, ways of working and desired outputs. 

 

As ISO 19650-1 says the BIM concepts and principlesΦΦΦ άǎƘƻǳƭŘ ōŜ ŀǇǇƭƛŜŘ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ƛǎ ǇǊƻǇƻǊǘƛƻƴŀǘŜ ŀƴŘ 

appropriate to the scale and complexity of the asset or project... and the procurement and mobilisation of... 

appointed parties [project partners] should be integrated as far as possible with existing processes for 

technical procurement and mobilisationΦέ 

The impact of BIM for project contracts reflects the themes and risks with a BIM-enabled project; 

Culture  
BIM is more effective when it is backed by collaborative project contracts. It is hard to shoe-horn 
collaborating on the design and data-sharing into a contract which is otherwise designed to protect the 
payer at the expense of the provider or has processes which are incompatible with fairness.  
 

Data sharing 

Construction projects have always required project partners to share information with each other. From the 
perspective of information sharing, BIM creates new methods of sharing and storing that information for the 
benefit of all the project partners. 
 
Clearly as we move towards digital construction, the use of paper as a method for sharing information 
becomes less attractive and may result in paper-based projects becoming unmarketable as 
owners/occupiers understand the benefits of digital information.  
 

Technology 

The technology behind BIM has existed for many years. So, from that perspective, BIM is not novel. It is the 
integrated use of those technologies that is novel. Contracts need to take into account the change in risk 
profile ς technology can minimise or remove some known risks but may introduce new previously 



unidentified risks. Any risks associated with the application of technology for a BIM-enabled project need to 
be shared and not simply dumped onto the next player in the chain.  
 

Process 

Although none of the project partners chose construction for the process and paperwork, the processes 

required for a BIM-enabled project are critical to its success. Poor process will increase the work required 

(and cost) for everyone, particularly the Information Manager. Processes need to be designed and developed 

collaboratively so they suit the needs of every project partner, rather than being dictated by a client (or its 

lawyers) without reference to the real world. 

Hierarchy  

Essentially, the impact on contracts is two-fold:  

¶ the use of a BIM Protocol and appendices  

¶ changes to the project contracts: incorporating the Protocol, requiring compliance with the Protocol 
and its appendices, as well as dealing with which document takes priority.  

 
The project partners need to know whether the Protocol or the contract takes precedence. The drafters of 
JCT and NEC4 consider that their contracts take precedence. The drafter of the CIC BIM Protocol has 
nonetheless stated that it should take precedence.  
 

When BIM was first mooted, there were concerns that it would adversely affect the risks being adopted by 
project partners. However, the CIC Best Practice Guide written in 2013 covering BIM and professional 
indemnity insurance states: άThe overarching response to the consultation from insurers has been that there 
are no issues with level 2 BIM which are sufficiently serious as to require coverage restrictions for consultants 
which use it, nor will its use, all things being equal, materially alter the risk profile presented by a consultant, 
and therefore the premium implications will be minimal.έ 
 

BIM Protocol 

The purpose of a BIM Protocol is to:  
 

¶ Define best practice i.e. to set out rules (standards, settings, best practice) to ensure accurate and 
consistent data is provided  

¶ Maximise efficiency i.e. to encourage a coordinated and consistent approach to collaboration, 
information sharing, technology and process  

¶ Agree information formats i.e. to set technology standards and file structures to enable efficient 
data sharing both internally and externally.  

 
As the JCT Practice Note states άit is generally acknowledged that the use of a protocol is a most effective 
way of ensuring the activities of all project [partners] are controlled so that BIM mechanisms and standards 
are applied from commencement through to the delivery of the project and are of enduring value to the 
[owner/occupier/asset operator] in the [use or facility management] stageέ 
 

Key Features Scene setting  Employer rights/duties  Project partner rights/duties  

Definitions/terminology  Appoint information manager  Produce models  

Priority over agreements  Set information requirements  Work collaboratively  

No warranty for data integrity  Use of models (licence)  Use of models (licence)  

Published standards to adopt  Complete appendices  Limits on liability  



CIC BIM Protocol (2018)  

The role of a BIM Protocol is to define best practice, maximise production efficiency, and agree information 
formats. Currently, a BIM Protocol does not add services into the project contracts ς it merely reflects how 
documents and deliverables will be shared. This is more a case of coordination than integration.  
The CIC BIM Protocol was designed to be used with BIM Level 2 and throughout the supply network, with the 

client to secure protocols in substantially the same form with all project partners. It is endorsed by 

professional indemnity insurers as best practice. 

The aims of the Protocol are:  

¶ Make BIM a contractual requirement  

¶ Minimise amendments to existing standard forms to deal with BIM  

¶ Create consistency across the project partners.  
 

Using the Protocol  

To adopt the CIC BIM Protocol, follow these simple steps:  
 

1. Incorporate it into your project contract using the incorporation clause from the Protocol, 
adapted as required. 

2. Amend any priority clause. 
3. Ensure the terminology is consistent. 
4. Complete Protocol Appendices 1 and 2 (and 3 if required), collaboratively with all project 

partners.  
 
The Responsibility Matrix  
Appendix 1 sets out the responsibility for the model or information production in line with defined project 

stages. It should include: the specified information to be produced, shared and published, the Level of 

Definition, and other information to be produced by other project partners. This should reduce duplication 

and encourage collaboration.  

The Information Particulars  
Appendix 2 sets out key documents and information that are required for the project, e.g. under PAS 1192 
ǘƘƛǎ ƛƴŎƭǳŘŜǎ ǘƘŜ 9ƳǇƭƻȅŜǊΩǎ LƴŦƻǊƳŀǘƛƻƴ tŀǊǘƛŎǳƭŀǊǎ ŀƴŘ ǘƘŜ .La 9ȄŜŎǳǘƛƻƴ tƭŀƴΦ 
 
The Security Requirements  
Appendix 3 sets out optional extra security measures. Although these Appendices should be completed 

before the Protocol is appended to the Agreement, they can be reviewed and updated at each defined 

project stage. 

Under the Protocol, the employer has to arrange that the project partner can make use of the Common Data 
Environment (CDE) process to the extent necessary to perform its contractual obligations. The parties share 
and publish information using the CDE process.  
The definition of a permitted purpose determines how information can be used. It is a based on:  

¶ the Level of Definition (a combination of the Level of Information and the Level of Model Detail)  

¶ its status code which indicates its approved suitability  

¶ its functional state 

¶ the purpose for which the information was prepared.  



Alliancing 

Alliancing seems to be a great fit for BIM and digital delivery in the way it encourages collaboration and joint 

goals. I first came across the methodology being used in the water industry when talking to the BIM4Water 

team.  

An alliance contract is a contractual arrangement between client and delivery partners who agree to 

collaborate around a common delivery aspiration. Alliance contracts include shared objectives and 

principles, risk/ reward sharing mechanisms and governance structures to facilitate decision-making about 

service delivery.  

Alliance agreements can be little more than an extended memorandum of understanding, designed to set 

out a non-binding commitment to work together for an interim period. Or they can be set up as long-term 

arrangements with detailed governance and risk/reward sharing arrangements built into them. 

Key features of alliance contracting compared to traditional contracting are:  

¶ Clients and delivery partners working closely together rather than oǇŜǊŀǘƛƴƎ ŀǘ ŀǊƳΩǎ ƭŜƴƎǘƘ 

¶ A coordinated approach to service delivery by providers rather than each provider delivering its 

services in isolation  

¶ !ŘƻǇǘƛƴƎ ŀ ΨōŜǎǘ ŦƻǊ ǎŜǊǾƛŎŜΩ ŀǇǇǊƻŀŎƘ ǘƻ ŘŜƭƛǾŜǊȅ ŀŎǊƻǎǎ ƳǳƭǘƛǇƭŜ ǎŜǊǾƛŎŜǎ ǊŀǘƘŜǊ ǘƘŀƴ ŀƴ ŀǇǇǊƻŀŎƘ 

based on what is best for each individual organisation  

¶ Risk sharing between parties rather than an approach which seeks to transfer risk from one or more 

parties to other parties  

¶ A commitment to resolving disputes within the alliance rather than by parties taking action against 

each other  

¶ Open book accounting and transparency rather than closed book accounting. 

The shorter the better 

LǘΩǎ ōŜŜƴ ƭƻƴƎ ǊŜŎƻƎƴƛǎŜŘ ǘƘŀǘ ŎƻƴǘǊŀŎǘǎ ƘŀǾŜ ōŜŎƻƳŜ ƭƻƴƎ ǿƛƴŘŜŘΣ ŎƻƳǇƭŜȄ ŀƴŘ ƻƴƭȅ ŘŜŎƛǇƘŜǊŀōƭŜ ǘƘǊƻǳƎƘ 

employing a lawyer to interpret them. This complexity will increase the risks in the project and also the 

ŎƘŀƴŎŜǎ ƻŦ ŜŀŎƘ ǇŀǊǘȅΩǎ ƭŜƎŀƭ ǘŜŀƳ ƛƴǘŜǊǇǊŜǘƛƴg it in different ways, leading to costly disputes in court that 

ŘƻƴΩǘ ōŜƴŜŦƛǘ ŜƛǘƘŜǊ ŎƭƛŜƴǘ ƻǊ ŘŜƭƛǾŜǊȅ ǇŀǊǘƴŜǊΦ  

Putting it in a military context, when given a mission, everything stated during the orders group is a positive 

clear statement on how things ǿƛƭƭ ōŜ ŘƻƴŜΣ ǎƻ ŀǎ ŀ ǘŜŀƳ ǿŜ ŀŎƘƛŜǾŜ ǘƘŜ ŎƻƳƳŀƴŘŜǊΩǎ όŎƭƛŜƴǘύ ƛƴǘŜƴǘ ŀƴŘ 

there are no misunderstandings that will lead to failure of the mission. The more complex the execution (or 

contract) the more risk of failure! 

So, the answer is really to shorten the contract, so that it gives clear, positive guidance, rather than confusing 

ŎƻƳǇƭŜȄ ŎƭŀǳǎŜǎ ƛƴ ŀ ƭŀƴƎǳŀƎŜ ǘƘŀǘ ƴƻǊƳŀƭ ǇŜƻǇƭŜ ŎŀƴΩǘ ǳƴŘŜǊǎǘŀƴŘΦ 

Technology is starting to help in this area, by instead of writing a document, the contract is a database of 

Outcome Statements and their associated Critical Success Factors that can be searched and queried. This 

could still leave things open to interpretation of the search results. So, in this matter technology comes to 

the rescue again in the shape of artificial intelligence giving a single interface to the contract database. This 

would allow anyone, whatever their level of legal understanding to ask a simple plain language question of 

the contract and get a clear, concise and consistent answer.  



Imagine the current scenario on site, when a sub-contractor has an issue that has potential contract 

implications. Instead of having to engage the legal team and await their interpretation, that site operative 

can simply ask a question into their mobile device and get a legally correct answer that they will understand! 

The key is to make the contract simple first, then collaborative and then digital. There is no point making 
one-sided complex contracts in digital documents as they can't be read or understood either by humans or 
computers. There is no point making simple but adversarial contracts digital as one party may refuse to 
comply.  

If you want to shorten your contracts and be better prepared for delivering the digital, talk to Sarah Fox at 

500 Words, I highly recommend it! 

 

 

 

 

 

LǘΩǎ ŀƭƭ ŀōƻǳǘ ǘƘŜ ƳƻƴŜȅ ς Financial Impact on Digital Delivery 
You can have a great collaborative contract and an amazing project to work on, but if there is no money or it 

is funded at the wrong time or the wrong way, then the whole thing is bound to fail. In the past the most 

expensive part and therefore the phase that attracts the biggest amount of money is the construction with 

little investment in the concept or design phases. This is mainly due to our industry valuing concrete and 

steel the most and seeing the biggest risks during that physical build phase. 

With earlier intervention using good quality information we can dramatically reduce the risks of the build, 

but to do that we need to properly invest in the earlier stages of the project. This is not possible unless the 

client recognises the improvements that can be made and properly funds the gathering, management and 

utilisation of information. 

 

 

Sarah Fox, 500 Words 



Financing the Digital Twin 

Transparent, cheap and reliable funding is, if you will forgive the pun and the many more in this section, the 

cornerstone of construction. 

From the moment someone has an idea in the bath to the first shovel entering the sod to a VIP cutting the 

ribbon, every stage of project construction requires reliable and clean funds at the best price. 

No cash ς ƴƻ ŎƻƴŎǊŜǘŜΦ LǘΩǎ ǘƘŀǘ ǎƛƳǇƭŜΦ 

That goes without saying almost, but the methods and means of financing of everything from mega-projects 

in major cities to a shopping mall in the suburbs are changing all the time and manifold in nature.  

There are more sources of funding, which are more complex and colourful than ever before ς blends of 

equity and debt issuance, for example. Long-tail financial models delivered by virements as projects reach 

each stage (and of course the penalties that come with not reaching stages on time) are the norm. 

The key issue when it comes to funding, for investor, contractor and project-owner alike, is risk. 

Risk comes in many forms, is notoriously difficult to calculate and very obviously affects the cost of funding 

within a wide spectrum. 

As in all things in life, common sense rules and construction is among those industries where occasionally 

excess process and the long contracting and supply chain clash with rather than complement each other. At 

the extreme, when this clash occurs, work stops. 

Once again; no cash, no concrete. 

 

 

 

 

 

  



Risk and Profit 

How Digital construction could lower the risk, increase the returns for investors and increase profit margins 

for delivery partners? 

Digital Twinning combined with the judicious use of proper data are the common sense in this conundrum. 

Effectively, the shorter the chain between shovel and ribbon and the better each link understands its role in 

the big game ς the less likelihood of a complete mess and the closer to budget and deadline the project 

becomes. 

And this all adds up to more accurate risk calculation, which, in turn, makes finance more deliverable 

because, quite simply, it is easier to calculate. 

IǘΩǎ ǘƘŜ KISS Principle beloved of instructors the world over; i.e. Keep it Simple, Stupid. 

The City of London, colloquially, and the finance markets in general are much beloved of construction. 

Everyone wants to invest in, and therefore finance, a solid, concrete! Investors can get a solid, reliable and 

sometimes quality yield for an asset which may have a life of 50 or 100 years or more.  

And since many of the investors in major projects are pension and insurance funds, this means pensions get 

their pensions and insurance company customers get their pay-outs. In short, everyone happy. 

It for exactly that reason, because the rewards are high, that the minimisation of financial risk is so crucially 

important in the financing of big useful things full of people and made of steel and concrete. 

Like the digital world at large the financial markets are also undergoing a virtual revolution and have been 

for a decade or more.  

More flexible, less onerous and less expensive methods of agreeing, arranging and delivering finance around 

the world are being created every day. 

Innovation and creativity are as alive and well in the financial industry as they are in construction. For every 

robot bricklayer and 3D-printed dwelling on a site somewhere there is a boffin innovating ways of shortening 

the chain, paperlessly, from idea to investment. 

One of the more prominent innovations is the growth of exchanges, in exactly the same vein as the London 

Stock Exchange, the Hang Seng or those which transact business in commodities around the world. Wine, 

art, cars, even wedding dresses are now traded on exchanges so it follows finance will follow suit.  

Using an exchange to deliver finance in the form of rated debt for big projects has three fundamentally 

helpful effects. 

Transparency - Efficiency - Price Clarity 

Many traditional forms of finance are mired in old corridors and meeting rooms and create their own long 

chain on inefficiencies. Too many links in the chain make it vulnerable to compromise, so by eliminating a 

few and placing the project finance on an exchange, the risk calculation is therefore everyone to see because 

it is tested daily by the market participants. This can only have a beneficial effect on cost-overruns and 

budgeting blunders. 



Exchanges are efficient because they deliver the finance directly to the owner or sponsor of the construction 

project. This is particularly appealing in cases where the fiancé has to cross many different legal and 

regulatory jurisdictions in order to reach it destination. Again, more links from the chain. 

Finally, price clarity on any exchange is obvious. If you want to but share sin, say, Unilever, you can see what 

the market views as its worth on the buy side and the sell side. You can see what sentiment the market has 

for the future of Unilever ς its products, its finances and its management. 

¸ƻǳ ƭƛƪŜ ǿƘŀǘ ȅƻǳ ǎŜŜΣ ȅƻǳ ōǳȅΦ ¸ƻǳ ŘƻƴΩǘΣ ȅƻǳ ǎŜƭƭΦ YL{{Σ ǎŜŜΚ 

Impacts on insurance 

Construction risk has proven a major headache for insurers and underwriters in the last few years. 

The collapse of Carillion in 2018 and the so-called HIM hurricanes (Harvey, Irma and Maria) led to 

shockwaves in the insurance industry and since then numerous syndicates and large insurers have 

withdrawn from the construction risk market altogether. 

Beasley, Brit, Hardy and Talbot ς ŀƭƭ [ƭƻȅŘΩǎ ƻŦ [ƻƴŘƻƴ !Ҍ ǊŀǘŜŘ ǳƴŘŜǊǿǊƛǘŜǊǎ ǿƛǘƘ ŀ ŎƻƳōƛƴŜŘ ŎŀǇŀŎƛǘȅ ƻŦ 

USD202bn pulled out of the CAR (Construction All Risks) market in 2019 as did major insurer Royal & Sun 

Alliance (USD120bn). They were not alone. 

Though some mainstream insurers remain in this market they are all of an engineering heritage and 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ΨƭƻƴƎ ǘŀƛƭΩ ƴŀǘǳǊŜ ƻŦ ǘƘƛǎ Ŏƭŀǎǎ ƻŦ ƛƴǎǳǊŀƴŎŜ ŀƴŘ ƘŀǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ǳƴŘŜǊǿǊƛǘǘŜƴ ŘǳǊƛƴƎ ƘŀǊŘ 

market cycles. 

The simple fact is those who have withdrawn from the CAR market found it too risky. 

And as more participants pull out, the market shrinks and so does price competitiveness.  

Risk is all about the unknown, so to de-risk a project which relies on a long and disparate chain of suppliers 

and skills means you have to focus on the known ς quite simply no-one knows when a hurricane or a global 

pandemic is around the corner. 

This is where Digital Twinning and effective data modelling really come into their own. Better data and 

better, clearer analysis in a uniform manner understood by all of the participants in a construction project 

can only help to de-risk a project and in turn make more investable and more insurable. 

And there are a great many participating and diverse sets of skills involved in the completion of a 

ŎƻƴǎǘǊǳŎǘƛƻƴ ǇǊƻƧŜŎǘΦ ¢ƘŜǊŜΩǎ ŜƴƎƛƴŜŜǊƛƴƎΣ ŀǊŎƘƛǘŜŎǘǳǊŜΣ ǎǳǊǾŜȅƛƴƎΣ ƛƴǎǳǊŀƴŎŜΣ ŀŎŎƻǳƴǘŀƴŎȅΣ ǘƘŜ ƭŀǿΣ 

investors, contractors in innumerable specialisms, regulators and on and on. 

If they can all speak and hear exactly the same language at exactly the same time ς how can that not be 

good news when it comes to insuring the thing.   

It is the same whether you are at the beginning, middle or end of the lifecycle of your asset / project or 

whether it relates to a building, a tunnel, a railway, a bridge or a pipeline, the cost of your premium is 

calculated using risk data to understand the likelihood of a specified event happening. 

 



Alongside information about the activity or object needing insuring, the provider will take two important 

factors into account: 

¶ How likely is it that you will need to make a claim? 

¶ Are you a bigger or smaller risk than the average insurance customer? 

We have briefly looked at both of these factors in the Asset Tagging strategy section but there are many 

other pieces of data that need to be taken into consideration. Collecting, managing and making available 

trusted data that could be used by insurance providers should be an integral part of our BIM/ Digital Twin 

activities. 

Measuring, monitoring and updating a risk factor in near real time, is something that the motor insurance 

industry has been doing for many years now. The information may not directly impact an instant reduction in 

premiums, but they do relate to follow up discounts and ease at which insurance will be acquired. 

 

 

 

 

 

 

 

 

 

At this moment in time, the exact pieces of information have yet to be standardised but the work behind 

them is being coordinated by the LEG and IMIA in a joint BIM working group coordinated by Andy Chisholm. 

Watch this space for some significant changes in the future! 

Project Bank Accounts 

You would have to have been living on the dark side of the Moon for a generation not to know the banking 

industry has undergone considerable transformation in the last decade. 

Their ability to lend, borrow and deliver services have all been demolished and rebuilt in the last decade. In 

some cases, the banking industry simply dusted itself off and rebuilt itself as a more rugged, allegedly safer, 

more highly regulated facsimile of its former being. 

Yet the rise and continuing growth of digital-ƻƴƭȅ ΨŘƛǎǊǳǇǘƻǊΩ ōŀƴƪǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ƛǎ ǇǳǎƘƛƴƎ ŦƛƴŀƴŎƛŀƭ 

innovation to its limits. 

Of course, this new industry, like any other, is not without its critics and even casualties. Mistakes have been 

made but at its best a digital bank has no real estate to manage and is therefore more competitive when it 

comes to pricing.  



As we have already discussed, digital innovation continues to transform the relationship between 

construction and finance and banking is no different. 

Once again, it is all about shortening the chain.  

An account which produces an instantaneous Profit & Loss account, updates the Balance Sheet, immediately 

tracks all transactions and uses blockchain technology to protect and facilitate the movement of each 

individual transaction, can only help to improve efficiency. 

No doubt as we write, further innovations are being made in the world of transactional banking, but the 

concept remains the same. The simpler the solution, the faster the money reaches the project and the 

sooner the VIP gets to cut the ribbon.  

One of the success stories released as part of the governments drive to improve efficiency in the 

construction industry was Project Bank Accounts.  

For many decades the money that is put into the ǇǊƻƧŜŎǘ ōȅ ǘƘŜ ŎƭƛŜƴǘ ŘƻŜǎƴΩǘ ƎŜƴŜǊŀǘŜ ǇǊƻŦƛǘǎ ŦƻǊ ǘƘŜ 

delivery partner on their own. This has been done by that Tier 1 contractor using this money on the stock 

market, buying and selling shares. This can lead to many unfortunate issues: 

¶ LǘΩǎ ƛƴ ǘƘŜ ƛƴǘŜǊŜst of the contractor to slow the project down, therefore getting that maximum 

amount of investment time from the project funds! 

¶ It is in the interest of the contractor to slow payments of the supply chain down to ridiculous levels, 

such as 120 days after they are invoiced! 

¶ If the contractor collapses, the money can potentially be lost! 

 

Project Bank Accounts (PBA) are a simple piece of legislation written for the UK Cabinet Office, that provide a 

ring-fenced bank account from which payments are made directly and simultaneously by a client to 

members of his supply chain.  

PBAs have trust status which secures the funds in it and can only be paid to the beneficiaries ς the supply 

chain members named in the account. Payments out of the PBA are made simultaneously to all parties.  

The account is held in the names of trustees; likely to be the client and lead contractor (but could also be 

members of the supply chain). The advantage of trust status is that in the case of insolvency monies in the 

account due for payment to the supply chain is secure and can only be paid to them. PBAs are suitable for a 

very wide range of project values ς even for projects as small as £1m or less, depending on the size of the 

supply chain. 



In a BIM world these payments could be tied to a task and the trigger for payment a part of the acceptance 

criteria in the Task Information Delivery Plan (TIDP). Simple though the concept is, PBAs directly deliver 

against a range of the aims of the Government Construction Strategy. By addressing unfair payment 

practices, benefits will accrue to the whole supply team, by ensuring transparency of and certainty of 

payment.  

In particular, for the small businesses down the supply chain, PBAs will protect their often very fine margins, 

obviate the need for unnecessary borrowing and can lead to a much more balanced trading environment, 

hence supporting growth. Cost savings accrue from supply chain members not having to chase payment or 

having to finance lengthy credit periods. PBAs eliminate payment disputes and the costs associated with 

them (which ultimately feed back into costs for the client). They also help the supply chain concentrate on 

the job in hand and reinforce or facilitate team working. Increased trust leads to greater collaboration, which 

in turn incentivises innovation. It is estimated that fully implementing PBA will save the project 1% of the 

overall cost in construction and significantly lower the risk. 

If you are looking for more information about financing the Digital Twin or streamlining your project finances 

for digital delivery, please get in touch with Pete Jarman or Steve McDowell at EIX. 

 

 

 

 

 

Assessing the supply chain 
When looking at a potential supply chain to be your digital as well as your physical delivery partner it is 

important to look past standards and levels of accreditation.  

LǘΩǎ ƴƻǘ ƎƻƻŘ ŜƴƻǳƎƘ ǘƻ ōŜ ŀōƭŜ ǘƻ ǊŜŀŘ ŀ ǎǘŀƴŘŀǊŘΣ ŀǘǘŜƴŘ ǎƻƳŜ ǘǊŀƛƴƛƴƎ ŀƴŘ Ǉŀǎǎ ŀ ǘest for the whole 

business to be proficient in BIM or Digital practices. Part of the Seven Questions for Delivery partners 

encourages your supply chain to create a case study of their part in project, so that future clients can review 

those capabilities and understand how they complied with the various standards and digital delivery 

ǊŜǉǳƛǊŜŘΦ CƻƭƭƻǿƛƴƎ ǘƘŜ ŀŘŀƎŜ ά¸ƻǳ ŀǊŜ ƻƴƭȅ ŀǎ ƎƻƻŘ ŀǎ ȅƻǳǊ ƭŀǎǘ ǇǊƻƧŜŎǘέΣ ǘƘƛǎ ǿƛƭƭ ŀƭƭƻǿ ŀ ŎŀǇŀōƭŜ ŎƭƛŜƴǘ ǘƻ 

better judge the capabilities of the bidder. In the early stages of industry maturity, this will be difficult, as 

few organisations will have that recorded experience, so their response in the BIM Execution Plan may be 

your only guide. Examples of how the delivery partner was able to deal with a specific clause from a BS, ISO 

or how they delivered a high-level outcome will very useful in selecting your digital delivery partner. 

Some good examples of maturity assessments can be found coming from Scottish Government Digital Office.  

Estates and Infrastructure Exchange 



Strategy ς Q3: What do we need to achieve and what direction must we give to delivery partners? 
The strategy question focuses around getting more granular outcome statements from all the stakeholders 

and defining the high-level functions and information that will support them.  

Workshopping throuƎƘ ǘƘŜǎŜ ǎǘŀǘŜƳŜƴǘǎ ǿƛǘƘ ǘƘŜ ά9ƴŘ ¦ǎŜǊέ όŎƻƴǎǳƳŜǊκŎǳǎǘƻƳŜǊΣ ǘƘŜ ƻǇŜǊŀǘƻǊ and 

maintainer) is an important way of driving out their needs. Be careful to have the correct people in the room, 

ŦƻǊ ŜȄŀƳǇƭŜ ŀ ƳŀƛƴǘŜƴŀƴŎŜ ƳŀƴŀƎŜǊ ǿƻƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ ǳƴŘŜǊǎǘand the actual detailed task, but they will 

have in depth knowledge of how to schedule and budget for it. 

A good methodology to use when looking at the outcome statements is the 3-column deduction. Listing the 

statements generated during the workshop in the left-hand ŎƻƭǳƳƴΣ ǘƘŜƴ ŀǎƪƛƴƎ ǘƘŜ ǉǳŜǎǘƛƻƴ άǎƻ ǿƘŀǘΚέ 

ǘƘƛǎ ǿƛƭƭ ǘŜƭƭ ȅƻǳ ǿƘŀǘ ǘƘŀǘ ƳŜŀƴǎ ǘƻ ǘƘŜ LƴŦƻǊƳŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘ ǘŜŀƳΦ ¢ƘŜƴ ŀǎƪΣ άǎƻ ǿƘŀǘΚέ ŀƎŀƛƴ ǘƻ ƭƛǎǘ 

out the required deliverables in the right-hand column. 

 

 

 

 

As well as the more detailed 

end user requirements, it is 

during this question that the 

Information Management 

(IM) team should work with 

the chosen financial and 

insurance companies to 

identify what information 

they require to monitor 

during the CAPEX lifecycle to 

reassure them that risks are 

being mitigated. A good 

simile of this is when a 

learner driver starts out, 

insurance companies give 

them a black box full of 

sensors to put in the dash of 

the car, this collects data 

about how much of a risk 

they are through 

understanding breaking, 

accelerating and speed. 

Both the financial and 

insurance companies will define a set of data that they would like to live monitor, showing them the risks, 

the delivery partners are taking. This may lead to cuts in interest rates and also insurance premiums. 

End User statements IM team meaning 
Information 

Requirement 

Deliverables 

ά{ƻ ²ƘŀǘΚέ ά{ƻ ²ƘŀǘΚέ 



Functional Information Requirements 

 

The leap from Organisational Information Requirements to a highly detailed Asset Information Requirements 

can be a daunting one. Whereas an owner might have many thousands of different types of asset at element 

level, they will probably have less than 100 sperate high level functions. 

So, a midway step will be to create a Functional Information Requirements package. This will list out the 

major asset functions required to support your business outcomes and detail the information required to 

define the function, measure its performance and set the levels which will indicate that it is no longer 

delivering what was intended. 

Each of these Functions can then be linked down through the asset systems that support it to the element 

level later, but this set of information will help the business to understand how to monitor existing assets 

and also how to start procuring new ones. 

 



When looking at the bigger picture, the customer riding on the railway does not need to know about the 

ƛƴŘƛǾƛŘǳŀƭ ŀǎǎŜǘ ōǳǘ ŘƻŜǎ ƴŜŜŘ ǘƻ ƪƴƻǿ ǘƘŀǘ ǘƘŜ ƻǾŜǊŀƭƭ ŦǳƴŎǘƛƻƴ ƛǎ ŀŎƘƛŜǾŜŘΦ CƻǊ ŜȄŀƳǇƭŜΣ L ŘƻƴΩǘ ǿŀƴǘ ǘƻ 

know about a specific diffuser, but I do need to know that air conditioning as a function is working! 

Remember back when we looked at our OIRs, we defined Outcome Statements that each business 

department was a stakeholder in delivering. Now the focus is on the functions that will support that success. 

What functions are required to deliver that outcome and what information is needed to measure and 

monitor their performance? 

 

 

 

 

 

 

 

 

 

 

Once this has been done for your existing portfolio of assets, then the chances are this set of requirements 

are 80% written for your new projects and can be used many times over! 

 

 

  

  



Solution ς Q4: Where best can the effect be accomplished?   
Taking the high-level synch matrix and delving further down into the detail, the information management 

team can gather an understanding of the structure, access and security required in the Common Data 

Environment (CDE).  

The best fit for most situations is for the CDE to be owned by the client organisation, overcoming legal, data 

ownership and security issues that come with allowing others to control your data. At this stage a CDE can 

have all the usual templates inside it, delivering your drawing borders, metadata headings, coordinate 

systems, layer/object/file naming conventions, workflows and ŦƻƭŘŜǊκŘŀǘŀ ǎǘǊǳŎǘǳǊŜΦ Lǘ ŘƻŜǎƴΩǘ ƴŜŎŜǎǎŀǊƛƭȅ 

have to be one piece of software but, could be many linked together to form a holistic network covering 

άōŜǎǘ ƻŦ ōǊŜŜŘέ ŘŀǘŀōŀǎŜǎΦ ! ŎƻǳǊǎŜ ƻŦ ŀŎǘƛƻƴ ƴŜŜŘǎ ǘƻ ōŜ ŘŜǾŜƭƻǇed, so that the procurement of a system 

that meets the needs of all delivery partners and also how that data will be transferred into the Asset 

Information Model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Common Data Environment (CDE) 
At the heart of this PIM is the Common Data Environment it is the central repository for project information 

whatever its format, authoring tool or source. 

In many of the BIM/ Digital Twin protocols and standards the CDE is key to improving the creation, sharing 

and issuing of information that will support the delivery of the project. One of its central principles is 

collaboration between all project parties to improve the quality, efficiency and delivery of all information. 

When asked to describe a common data environment or even an EDMS in simple terms, I always liken them 

to a well organised warehouse. Racks of shelves full of empty cardboard boxes. Each box has a label on the 

ƻǳǘǎƛŘŜ ǘƘŀǘ ǘŜƭƭǎ ȅƻǳ ǿƘŀǘΩǎ ƛƴ ƛǘ ŀƴŘ ǿƘŀǘ ƻǘƘŜǊ ōƻȄŜǎ ƛǘ ƛǎ ǊŜƭŀǘŜŘ ǘƻΦ ¸ƻǳ Ŏŀƴ ǘƘŜƴ ǇƭŀŎŜ ŀƴȅǘƘƛƴƎ ȅƻǳ ƭƛƪŜ 

in the box be it a document, a piece of information, a drawing or 3D CAD model. At the beginning of the 



ǇǊƻƧŜŎǘ ǘƘŜ ōƻȄ ƳƛƎƘǘ ōŜ ŜƳǇǘȅΣ ōǳǘ ǘƘŀǘΩǎ ƻƪΣ ŀǎ ƛǘ ǎǘƛƭƭ Ƙŀǎ ŀƴ L5 ǘƘŀǘ ǿƛƭƭ ƘƻƭŘ ǘƘŜ ǎǇŀŎŜ ǳƴǘƛƭ ǘƘŜ ōƻȄ ƛǎ 

filled! 

It should be accessible in a controlled and secure manner by every participant of the project team. This will 

allow every member of the delivery team including the supply chain to be able to receive trusted information 

through it and to be able to submit information that goes through automated quality control back in. 

Allowing every discipline to be able to coordinate the interfaces between their information and others to 

ensure minimal clashes and mismatches when the time comes to physically build the project. 

The CDE itself can be owned and operated by anyone involved in the project, however in my experience if it 

is held by one of the delivery partners rather than the client, access and legal issues can arise. 

This situation was highlighted in 2017 when a major UK Government client organisation engaged their 

delivery partner and they in turn engaged their supply chain to host the CDE. Part the way through the 

project the delivery partner delayed payments their supply chain, who promptly cut access to the CDE. This 

meant that the entire project and all the information (designs etc) paid for to date by the client were being 

held ransom. Eventually, after the client took them both to court, they were forced to restore access. But 

this delay cost the project a significant amount in time and money. 

This situation brought out some interesting points. 

Location ς where is the CDE situated?  

Having the CDE in the client network controlled by their own IT, may seem like the best course of action, but 

allowing a large supply chain access into this network to interact with the CDE solution may prove very 

difficult especially when it might be required quickly as the project unfolds. 

Having it inside one of your supply chain or delivery partners networks, as proved with the above situation 

could prove just as fraught. In my experience the best solution is to find an external service provider who will 

work direct for the client, whose business is to provide access across many systems and networks alongside 

backup, security and update support. 

Ownership ς Who should own the CDE? 

The data that is being authored, authorised and issued from the CDE is being paid for by the client and so it 

makes best sense for them to hold the contract for it. This is also highlighted by an issue on a current major 

project where all deliveǊȅ ǇŀǊǘƴŜǊǎ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ /59Ωǎ ǿƘŜǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ǎǳǇǇƭȅ ŎƘŀƛƴ ŀǊŜ ǿƻǊƪƛƴƎ ŦƻǊ 

multiple delivery partners. All these different systems have various workflows, formats, delivery mechanisms 

and quality control, alongside many different ways of accessing for all the project team. It may seem like a 

ƎƻƻŘ ƛŘŜŀ ŀǎ ŀ ŎƭƛŜƴǘ ǘƻ ǇǳǎƘ ǘƘƛǎ L¢ Ǌƛǎƪ ƻƴǘƻ ǘƘŜ ŘŜƭƛǾŜǊȅ ǇŀǊǘƴŜǊǎΣ ōǳǘ ǘƘŜȅ ǿƛƭƭ Ǉŀȅ ŦƻǊ ƳǳƭǘƛǇƭŜ /59Ωǎ ǊŀǘƘŜǊ 

than just one and also increase the risk at the same time! 

Quality control 

The information stored inside a CDE is only as valuable as the quality control systems put in place to verify 

information follows the project standards. If information is not of a good quality, following the correct 

templates, libraries, coordinate systems, naming conventions and a whole host of other rules, then when 

others try to use it, they will quickly learn to not trust what is in there. It only takes one duff piece of 

information to pollute the lake of data and one person to tell another of their mistrust and the whole CDE 

becomes valueless. Quality control and gatekeepers must be very strict indeed!  



Security 

! ŦŀƳƻǳǎ ǉǳƻǘŜ ŦǊƻƳ ŀ ../ ŎƻƳŜŘȅ ǇǊƻƎǊŀƳ ŘŜŎƭŀǊŜǎ ǘƘŀǘ ά{ŜŎǳǊƛǘȅ ƛǎƴΩǘ ŀ ŘƛǊǘȅ ǿƻǊŘΗ ²ƘƛŎƘ ƛǎ ǾŜǊȅ ǘǊǳŜΣ ŀǎ 

it needs to be at the heart of everything, we do in the Information Management and Modelling world. 

The UK has been fortunate that the standard PAS 1192- 5 is being released as an updated ISO 19650 which 

will help to create a consistent security baseline when working around the world. Especially when so many 

consultants and clients use teams from multiple continents on single projects. 

Good security protocols ensure that the right information is seen, actioned by and utilised by the right 

people at the right stage in its development. This not only keeps information safe, but also stops participants 

from getting overloaded with information that will confuse and significantly reduce efficiencies. 

¢ƘŜ ŦƛǊǎǘ ǇŀǊǘ ƻŦ ŀŎƘƛŜǾƛƴƎ ƎƻƻŘ ǎŜŎǳǊƛǘȅ ƛǎ ǊŜƭŀǘƛǾŜƭȅ ǎƛƳǇƭŜΣ ŀƴŘ ǘƘŀǘΩǎ ƘŀǾƛƴƎ ŀ ƎƻƻŘ /59 ǘƘŀǘ Ŏŀƴ ŀƭƭƻǿ ƻǊ 

disable access to information depending on their state, status, relevance, purpose and lifecycle stage. Most 

systems will support this kind of a requirement. 

The big issues come when supply chain and delivery partners try to circumvent the CDE and develop, store 

and transfer information outside the system. This habit must be stopped and specifically listed in the EIR as a 

forbidden activity. 

There is a chapter on the BS and ISO later in this book that will cover more aspects on security. 

DIKW Hierarchy 

Lƴ мфоп ¢{ 9ƭƭƛƻǘ ǇǊƻŘǳŎŜŘ ŀ Ǉƭŀȅ Ŏŀƭƭ ά¢ƘŜ wƻŎƪέ ƛǘ ƛǎ ǿƛŘŜƭȅ ŀŎƪƴƻǿƭŜŘƎŜŘ ǘƘŀǘ ǘƘƛǎ ƛǎ ǿƘŜǊŜ ǘƘŜ 5LY² 

hierarchy originated. This lists Data at the bottom, followed by Information, Knowledge and finally Wisdom.  

Your CDE will contain much data, to make it information it needs to be given meaning through good 

standards, libraries and metadata. To make that information knowledge it needs to be given context through 

linking pieces of information into the various functional systems until we reach the top of the breakdown 

structures (Asset, Financial, Maintenance, operations, political, HR etc.) To take this knowledge to a level of 

wisdom it needs to be applied to the plain language questions and outcomes driven by the business. 

So, if your CDE can deliver on the DIKW hierarchy, you are truly getting the most from it! 

  



Resourcing ς Q5: What resources do I need to accomplish each requirement? 
Lǘ ƛǎ ŀƭǿŀȅǎ ǘƘŜ ƭŀƳŜƴǘ ƻŦ ŀ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜǊ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ǎǘŀŦŦ ǘƻ ŘŜƭƛǾŜǊ ǘƘŜ ǇǊƻƧŜŎǘΦ ¢Ƙƛǎ ƛǎ 

even more keenly felt in the Information Management team, as the historic culture hints that this is the first 

department to be cut whenever the pressure is on! The Information Management team will have to justify 

the resources required to support the delivery of this project, so make sure that the project manager 

understands the risks and ŎƻƴǎŜǉǳŜƴŎŜǎ ƛŦ ǘƘƛǎ ƛǎƴΩǘ ǇǊƻǇŜǊƭȅ ǊŜǎƻǳǊŎŜŘΦ  

To get a good feel for this resourcing, the IM needs to look at what is mandatory, what is essential and finally 

what is desirable. This must include backup and emergency planning just in case there is an absence that 

cannot be covered by the proposed team. 

The human resources that you mobilise for the project need to be identified by the roles they need to play; 

the BS 1192 and ISO 19650 suite of documents can assist here. Once a list of roles has been created, do the 

same with responsibilities/ tasks that need to be covered in the creation of the Digital Twin.  To be able to 

carry out these responsibilities the person fulfilling that role will need to be given authority to do so as well 

as possess a set of skills, qualifications and certifications. This will of course lead to a gap analysis of what 

education might be needed and also to the creation of some form of awareness package to help them on-

board. (which can also be rolled out to the delivery partners once they are appointed) 

Inevitably there will be a whole platform of technologies that will be required and once configured correctly, 

they will need to be introduced and coached through with all the project participants. Early engagement of 

the supply chain and asking them to carry out a maturity assessment on the actual proposed delivery team 

(rather than the company as a whole) is essential. 

Finally, back brief the results of this exercise and maturity assessments to the Project Manager. 

 

 

 

 

 

 

 

 

 

 

 

 



Delivery ς Q6: When & Where do information deliverables need to occur in relation to each other?   

We have so far defined what needs to be delivered and by whom. Now we need to ensure that it is 

understood, when each of those information packages need to be delivered and where they need to be 

delivered to. 

To do this, the Information 

management team map out the key 

milestones for each package, making 

sure they are clearly defined, and the 

interdependencies are complete. This 

timeline should also include when that 

information is collected, verified, 

authorised, shared and then published, 

making sure that its purpose is made 

clear, using the BS 1192/ ISO 19650 

coding. 

It is also important to state where this 

Information will be placed and who 

needs to be notified of its state of 

readiness. 

When planning, in my experience, ƛǘΩǎ 

always best to start with the desired 

date/time and work backwards. Using 

the synch matrix that has already been 

developed in general, work towards 

making it more detailed.  

Most organisations involved in the handover of assets are good at specifying and carrying out commissioning 

on physical assets. This needs to be replicated on the digital asset and resources assigned to ensure it is done 

correctly. The digital asset, if it is incorrect and faulty will damage property, people and reputation just as 

much as a physical one. 

The physical interface between various packages of works should have been identified by now and this 

information should be used to start to understand the digital interfaces that will need to be coordinated 

across all delivery partners and existing asset owners. 

This will allow the Information Manager to complete the required information deliverables timeline in detail 

and further update the Digital Construction Expectations document.  

The Digital Construction Expectations document 
In tƘŜ т ǉǳŜǎǘƛƻƴǎ ƳŜǘƘƻŘƻƭƻƎȅ ǿŜ ǘŀƭƪ ŀōƻǳǘ ŀ ά5ƛƎƛǘŀƭ /ƻƴǎǘǊǳŎǘƛƻƴ 9ȄǇŜŎǘŀǘƛƻƴǎέ ŘƻŎǳƳŜƴǘΣ ǘƘƛǎ ƛǎ ŀ ƭƛǾŜ 

document owned by the client, that defines the current level of digital delivery expected of its employees 

and deliver partners. As each project is launched the document is reviewed and if necessary updated to 

show any new standards, methods or processes that all future projects ought to use.  



This document is then combined with the Project Information Requirements and any project specific 

expectations to generate the Exchange Information Requirements document.  

¢Ƙƛǎ ƛǎ ƴƻǘ ŀ ǿƛŘŜƭȅ ǳǎŜŘ ŘƻŎǳƳŜƴǘ ōǳǘ ƛǎ ŀ ƎƻƻŘ ǇƛŜŎŜ ƻŦ ŀŘǾƛŎŜ ŦǊƻƳ ƻƴŜ ƻŦ ǘƘŜ ¦YΩǎ ƳŀƧƻǊ LƴŦǊŀǎǘǊǳŎǘǳǊŜ 

owners. 

Exchange (Employers) Information Requirements 
The EIR which until recently stood for Employers Information Requirements and now uses the word 
9ȄŎƘŀƴƎŜ ƛƴǎǘŜŀŘΣ ƛǎ ǘƘŜ ŎƭƛŜƴǘΩǎ ŎƘŀƴŎŜ ǘƻ ŘŜŦƛƴŜ ǘƘŜƛǊ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǇǊƻŎǳǊƛƴƎ ǘƘŜ ŘƛƎƛǘŀƭ ŀǎǎŜǘΦ ¢ƘŜȅ ǿƛƭƭ 
need to be very careful what they ask for, too prescriptive and you are preventing innovation and progress, 
ǘƻƻ ƭƻƻǎŜ ŀƴŘ ȅƻǳ ǿƛƭƭ ǇǊƻōŀōƭȅ ǊŜŎŜƛǾŜ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ȅƻǳ ŘƛŘƴΩǘ ŜǾŜƴ ŜȄǇŜŎǘΗ  
 
5ƻƴΩǘ Ƨǳǎǘ ŘŜƳŀƴŘ .La ƻǊ ŀ Digital Twin ŀƴŘ ŀƭǎƻ ŘƻƴΩǘ Ƨǳǎǘ ǎŀȅ ƛǘ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ ǎǘŀƴŘŀǊŘ ISO 19650, BS 
1192 or Level 2! You will need to explain: 
 

¶ How you want the information delivered? 

¶ When you want it delivered and what it dependent or depends on it? 

¶ Where it is to be created, worked on and delivered? 

¶ What the information is and what specific part of a standard or library, coordinate system, 
classification table and format is needed? 

¶ Who is responsible for authoring, authorising, approving and coordinating? 

¶ Why the above is required? 
 

Note that the EIR will tell the delivery partner how they will deliver the information and how to guarantee 
consistency, value and quality, not how to generate the information itself, as this method is an important 
commercial advantage to both parties and would stifle innovation and competition. The delivery partner 
must feel free enough to do what they do best but understand they need to deliver the end result to the 
ŎƭƛŜƴǘΩǎ specification. 
 
Several of the more digitally advanced client organisations have a live document running all the time called 
the Digital Construction Expectations document (DCE). This presents an up to date set of paragraphs and 
statements that suit the entire business and will be combined with the Project Information Requirements to 
be presented to the delivery partners for their response.  
The EIR should set out three areas for the delivery partners to respond to: 

¶ Managerial 

¶ Commercial 

¶ Technical 
 
Taking everything into consideration whilst writing this document and aligning it with the rest of the 
contractual package is important and is assisted by using the 7 Questions for Capable Clients methodology. 
 

  



Quality ς Q7: What control measures do I need to impose or have been imposed? 
Lǘ ƛǎ ŎƭŜŀǊƭȅ ǳƴŘŜǊǎǘƻƻŘ ƛƴ ǘƘŜ LƴŦƻǊƳŀǘƛƻƴ aŀƴŀƎŜƳŜƴǘ ǿƻǊƭŘ ǘƘŀǘ ƛŦ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎƴΩǘ ǘǊǳǎǘŜŘ ƻǊ ǿŜƭƭ 

managed/ structured it has little value to the end user. That value can be defined through its utility and 

urgency, but the foundations come from the quality which is upheld through standards and security. 

The current standards are the ISO 19650 suite of documents and whilst these are what we should aim at, my 

experience is that they are still open to interpretation by the delivery partners, so it is advisable rather than 

just tell people to conform to a standard, set out clear definitions as to what you require from it. 

Security can be a dirty word to many, but not only does it ensure just the people who need the information 

have access to it, but it reduces the amount of irrelevant data available and ensures that the consumer can 

trust what they see, safe in the knowledge that it cannot have been tampered with since it has been 

authored, approved and authorised. 

The final part of this question and also the 7 questions as a whole is to conduct a quality analysis on the 

Information Management clauses, paragraphs and statements in the works information packages and 

contract. Check these off using Digital Construction Expectations document and finally prepare the Exchange 

Information Requirements to be issued to the delivery partners 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



To create a common understanding, these documents and the IM requirements need to be presented in 

person to all potential delivery partners in an open forum, allowing questions, answers and clarifications to 

be shared across the board. 

This will create a feedback loop for the IM team to issue any further statements to clarify single points to all, 

so when contracts are signed there should be little or no ambiguity. 

Lastly, a case study should be written at the end of the project to allow for lessons learnt and knowledge 

share on future projects. 

8 Pillars of Better Information Management Wisdom and its Supporting Standards 
Back in 2012 when the conversations about BIM really started in earnest, I put together what was known as 

the 8 Pillars of BIM Wisdom. These 8 headings of things that needed to be done has stood the test of time, 

and as we add more standards and experience each one appears to fit neatly into that list of headings. 

I have taken the liberty however, to call it Better Information Management rather than BIM and reword 

Better Outcomes with Outcome Driven Procurement for clarity. 

These were initially informed through my work with the UK BIM Taskgroup, the Crossrail Information 

Management Academy and the COMIT industry network. 

 

Each pillar is supported by a selection of standards, methods or processes that help to deliver better 

ƛƴŦƻǊƳŀǘƛƻƴ ƳŀƴŀƎŜƳŜƴǘΣ ǿƘŜǘƘŜǊ ƛǘΩǎ ŘǳǊƛƴƎ ǘƘŜ ŎŀǇƛǘŀƭ ƻǊ ƻǇŜǊŀǘƛƻnal phases of your assets. 



Over the last 8 years, some of the standards have changed, been updated or superseded altogether by 

international ones that satisfy a wider global need. However, the main titles have remained constant as they 

are the foundations of Better Information Management. 

As we discussed at the beginning of this book, unless a standard is explained clearly by the capable client, 

then the delivery partner is free to interpret the standard how they see fit, leading to much confusion and 

increase in risk. 

If asked, would I list standards in an EIR? I would hesitate to do so. I personally would pick out the important 

parts of the standard and tell the reader how I interpret them and what I require them to do about it. Just 

listing standards that can be interpreted in different ways is asking for trouble! 

Collaboration 
The definition of the word Collaborate is to work in association (sometimes invidiously with an enemy) and 

with the nature of the construction industry perhaps it is a very apt one!  

Lǘ Ƙŀǎ ōŜŜƴ ǊŜŎƻƎƴƛǎŜŘ ŦƻǊ Ƴŀƴȅ ƘǳƴŘǊŜŘǎ ƻŦ ȅŜŀǊǎ ǘƘŀǘ ƛŦ ǿŜ ŘƻƴΩǘ ǿƻǊƪ ǘƻƎŜǘƘŜǊ ƛƴ ŀ ǘŜŀƳ ǘƻ ŀŎƘƛŜǾŜ ŀ 

collective goal, then it can have a negative impact on what we do affecting the following outcomes: 

Å Time 

Å Cost 

Å Quality 

Å Safety 

Å Productivity 

Å Resilience 

Å Reputation/Image 

Å Innovation 

Å Disputes 

 

These all have a significant impact on the productivity of our workforce and can be seen reflected in 

these figures published by the UK Office for National Statistics. 

 

 
 



There are 3 mutually supporting factors in collaboration, without one of them, you will surely fail! 

¶ Common Vision and Leadership 

¶ Culture and behaviours 

¶ Processes and tools 

Pinset mason made 16 recommendations for to encourage collaborative working in their 2016 report 

ά/ƻƭƭŀōƻǊŀǘƛǾŜ ŎƻƴǎǘǊǳŎǘƛƻƴΣ ƳƻǊŜ ƳȅǘƘ ǘƘŀƴ ǊŜŀƭƛǘȅέ  

1. Changing Attitudes: greater commitment to change from major industry clients, the Government 

and public sector clients, and from the industry as a whole. 

2. BIM Adoption: continued use and development of BIM. In particular, greater clarity at the outset of 

projects as to when and how BIM is to be incorporated into the procurement, design, construction 

and operational phases. 

3. Strong Leadership: strong and consistent leadership from industry bodies and key industry figures. 

4. Greater Emphasis on Effective Team Working: greater attention to effective team working structures 

and techniques, and their role in a more collaborative project environment. 

5. New Contractual Structures: ensuring that contractual structures and obligations enhance and 

support collaborative working, by focussing on positive project outcomes and reducing the blame 

culture. 

6. Changing the Risk Profile: is placing a significant element of risk on the contractor sensible in an 

environment which requires innovation, participation and cooperation of all core project team 

members, in order to maximise client value and long-term cost efficiencies? 

7. Involving Key Supply Chain Members: actively engaging with, and involving, key supply chain 

members in the core project team and in the collaborative structures. 

8. Knowledge Centres: creating centres of knowledge for best practice guidance in effective 

collaboration. 

9. Training: training for industry professionals (in particular architects, quantity surveyors, and project 

managers) in collaborative techniques and the benefits of effective team working. 

10. Measuring Success Differently: measuring project success on the basis of overall life-cycle cost, 

sustainability and energy efficiency, as opposed to out-turn construction cost against budget / 

anticipated tender prices. 

11. Devolve Control: encouraging construction clients to be prepared to devolve management of 

projects to a core project teamτeven if this means a reduction in control. 

12. Evolution of the QS Role: development of the traditional QS role to include greater emphasis on 

long-term asset value and life cycle costs. 

13. Rewarding Success: encouraging construction clients to reward and incentivise project team 

members and key supply chain members, by giving all key players a financial stake in the prƻƧŜŎǘΩǎ 

success against agreed benchmarks / targets. 

14. New KPIs: developing KPIs which define success and which measure, recognise and incentivise 

performance above benchmark levels, as well as penalising poor performance. 

15. New Contracts: developing standard form construction contracts and terms of appointment that 

encourage and embrace collaborative behaviours. 

16. New Insurance Models: development of insurance models, including the IPI model 

This topic is covered in much more detail in the Digital Advancement Academy session: Collaboration for 

Digital Delivery, authored by Paul Wilkinson, industry advocate and resource of knowledge on the topic. 



Many of the BIM/ Digital standards, guides and publications talk about and encourage collaboration the 

major international one being ISO 44001:2017. 

ISO 44001:2017 

This internationally recognised document primarily focuses on the management system of the organisation 

whilst recognising that effective collaboration requires multiple organisations to engage together and ensure 

that management principles, systems, processes and tools need to deliver the right environment for it to do 

so. 

 

 

 

 

 

 

 

This framework for collaboration addresses several themes that start in high level management and follow 
down to the shop floor. Looking at the four stakeholders; Customers, Suppliers, Internal departments and 
External collaborators, ISO 44001 delivers a well-structured approach to sharing resources, experience and 
skills supported by a method for developing, managing and leaving relationships through these four stages: 

¶ Assessment. Understanding your readiness at a cultural and structural level to be able to operate a 
collaborative relationship. This is a detailed and relationship specific approach, considering the 
practical elements the company should address before starting an inter-organisation relationship. 
 

¶ Potential partner assessment and selection ς The process by which you will consider who you should 
have an inter-organisation relationship. with.  
 

¶ Managing the relationship ς How you can consistently monitor and improve the relationships with 
all parties. This can be achieved through the joint development and use of techniques such as SLA 
and KPI. 
 

¶ Terminating the relationship ς Understanding the steps of how the relationship will end. Ensuring 
continuity for both organisations and planning to ensure the relationship end does not undermine 
key deliverables that you both worked hard for. 

 
These stages are documented in the Relationship Management Plan (RMP).  
 
The standard, ISO 44001 consists of two parts. Part 1 outlines the collaborative working framework with Part 
2 providing a practical guide to implementation. 
 
hƴŜ ƻŦ ǘƘŜ ¦YΩǎ ōƛƎƎŜǎǘ infrastructure owners, Network Rail has been a leader in introducing collaborative 
working principles and certification of this standard within its supply chain. This requirement will increase 
significantly over the next decade. 

http://www.networkrail.co.uk/aspx/12343.aspx


 
If you are looking for more information on best practices collaboration, please get in touch with Paul 
Wilkinson from PWCom. 

 
 
 
 
 
 
 

 

Collaboration through simple artificial intelligence and social media 

When considering collaboration in construction, ƛǘΩǎ good to look at what has already been done, rather than 

re-invent the wheel! 

{ƻƳŜ ƻŦ ȅƻǳ ǿƛƭƭ ǊŜƳŜƳōŜǊ ά/ƭƛǇǇȅέ ƛƴ ǘƘŜ ƭŀǘŜ мффлΩǎΣ ǿhich was the designed as a personal assistant that 

recognised what you were trying to do and suggested ways to help. 

It was in the end, a disaster and universally hated for its optimism and the way it was optimised for first use! 

But this early AI could be a good way to assist in collaboration and increase productivity in a digital delivery. 

Imagine, if you will, that you are about to design something in a specific location. Your design software is 

linked to the CDE and all project partners are using a single coordinate system. As you start to design your 

HVAC duct, the digital assistant pops up and tells you someone else is currently designing something in very 

close proximity to those coordinates, and here is their details so you can have a discussion about avoiding 

clashes before they happen. 

On the same lines, you are designing a bridge pier on a large infrastructure project, the digital assistant 

recognises this and tells you that in this project (or perhaps one of the previous projects for this client) that 

there is already a design for this. And by the way, here it is and the information you need such as ground 

survey, borehole logs and the standards for this geographical location. 

As with Clippy, you might be tempted to turn it off, but if it saved time, energy and money making the team 

more productive, could you afford to? 

 

 

 

 

 

 

 

 

Paul Wilkinson at PWCom 



 

The other lesson to learn is the use of social media. 

²Ƙŀǘ ƘŀǇǇŜƴǎ ǿƘŜƴ ȅƻǳǊ ŎƻƳǇǳǘŜǊ ǘƘǊƻǿǎ ǳǇ ŀƴ ŜǊǊƻǊ ƳŜǎǎŀƎŜ ȅƻǳ ŎŀƴΩǘ ǊŜŎƻƎƴƛǎŜ ƻǊ ŘƻƴΩǘ ƪƴƻǿ ǿƘŀǘ ǘƻ 

do about? (if ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀ ǊŜƭƛŀōƭŜ L¢ ƘƻǘƭƛƴŜΗύ LǘΩǎ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƘŀǘ ȅƻǳ ǿƛƭƭ ŎƻǇȅ ŀƴŘ ǇŀǎǘŜ ǘƘŜ ŜǊǊƻǊ 

message into Google, which will take you to a forum, where someone has experienced this problem before, 

an expert has offered a response and many thousands of people in the same situation have resolved it the 

same way! 

Transpose this to an installation task in an airport. You have 50000 lights to install and a team of 50 people 

doing the job. The first person goes to install it and finds that there is a fault. In the past they would have 

phoned up the manufacturers help line, who will give you advice, you will modify the fitting and get on with 

the job. The problem is, the other 49 members of the team will probably do something similar, getting 

potentially many difŦŜǊŜƴǘ ǎƻƭǳǘƛƻƴǎ ǘƘŀǘ ŘƛŦŦŜǊ ŦǊƻƳ ǘƘŜ ƻǊƛƎƛƴŀƭ ŘŜǎƛƎƴΣ ǿƘƛŎƘ ǿƻƴΩǘ ōŜ ƭƻƎƎŜŘ ƻǊ ǊŜŎƻǊŘŜŘΦ 

This means that 50000 lights are fitted 50 different ways, leading to nightmares for the maintenance teams. 

If this same situation has some form of project social media tool to back it up, then when the first incident 

happens, the worker could do what is currently natural to most people!  

Take a picture of the problem, write about it and hashtag the manufacturer and classification. 

The manufacturer, as part of the supply chain has an account on this project social media platform and are 

contracted to monitor it as part of their product support. They are notified that they have been tagged into a 

post, reacting quickly, they post a solution with instructions on how to resolve it. 

The other 49 installation team members, have similar issues, but as they start to post, the social media 

shows them other posts with the same hash tags, which they can view and therefor all the installation team 

have access to a single resolution/ modification, which is traceable back to an official supply chain answer. 

This creates a Golden thread from the problem, the solution, the manufacturer and back to the physically 

installed asset itself. Searchable, accountable and with current social media platforms, not that hard to do! 

The Construction Industry is notoriously conservative and take up of social media has been slow and patchy. 

But it has a quality that makes it an ideal medium for construction professionals and for companies to use to 

generate business. It is about people. 

Social media enables us to build, strengthen and develop new relationships with construction professionals 

that would be impossible to sustain with just a telephone and face-to-face meetings. As human interactions 

are the key to successful construction business, social media is an indispensable tool. 

If you want to learn more about how Social Media is impacting the construction industry and see how it 

could influence the social outcomes of your project get in touch with Su Butcher. 

 

  

Su Butcher at Just Practicing 



Electronic Data Management 
²ƘŜƴ L ŦƛǊǎǘ ǎǘŀǊǘŜŘ ƛƴ ŜƴƎƛƴŜŜǊƛƴƎ ōŀŎƪ ƛƴ ǘƘŜ ƳƛŘ флΩǎ ǘƘŜ ŎƻƳǇŀƴȅ L ǿƻǊƪŜŘ ŦƻǊ ǿŀǎ ǘǊŀƴǎƛǘƛƻƴƛƴƎ ŦǊƻƳ 
drawing board to computer aided draughting. This was a revolution for them and their clients, however the 
strict controls of a paper drawing in a hanging tank, that was updated on the original with pen, pencil and 
scalpel were lost, as uncontrolled copies started to be emailed, incompatible line types, layer naming and file 
structures made it almost a step backwards in productivity. It was only when strict electronic data 
management rules were brought into play and enforced that we got the efficiencies promised. 
 
My first true digital delivery was back in the early нлллΩǎΣ ǿƘŜǊŜ L ǿŀǎ ƭǳŎƪȅ ŜƴƻǳƎƘ ǘƻ ōŜ ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ 
Victoria Station Upgrade project which had a strong and knowledgeable client in Transport for London 
coupled with an excellent and forward leaning consultant. To help organise their data and ensure the whole 
team could trust what was in their Common Data Environment we used a standard created by the Avanti 
ǇǊƻƎǊŀƳƳŜΦ ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ŎŀƭƭŜŘ άProject Information Management, a Standard Method & Procedureέ ƎŀǾŜ 
some excellent advice and structure to ensuring good data management within the project. 
The key word in here is trust, so that people use that data as their single source of truth. For this to happen 
the data needs to be well organised, good quality and following a consistent set of libraries and standards. 
In 2007 the Avanti toolkit was re-written and became the central standard in the UK drive for BIM Level 2. 
This was BS 1192:2007, which was adopted not just in the UK but also in many places around the world. 
 
As the global BIM journey became more mature the need for a true international standard became more 
pressing, resulting in the ISO 19650 suite of documents to replace them. 
¢ƘŜǎŜ L{hΩǎ ŎƻƳōƛƴŜŘ ǿƛǘƘ ǘƘŜƛǊ ƭƻŎŀƭ ŀƴƴŜȄΩǎ ŀǊŜ ŀƴ ŜȄŎŜƭƭŜƴǘ ǎƻǳǊŎŜ ƻŦ ǎǘŀƴŘŀǊŘƛǎŀǘƛƻƴ ǿƘŜƴ ǿŜ ƭƻƻƪ ŀǘ 
electronic data management. 
 
It is however perfectly acceptable to carry on with a project that has required the BS and PAS 1192 suite of 
standards through to completion. It will take time for the new standards to be reviewed by a capable client 
and their impact on what is ǘƻ ōŜ ŘŜƭƛǾŜǊŜŘ ŀǎǎŜǎǎŜŘ ŀƴŘ ǘƘŜ 9Lw ǳǇŘŀǘŜŘΦ 5ƻƴΩǘ Ƨǳǎǘ Řƻ ŀ ŦƛƴŘ ŀƴŘ ǊŜǇƭŀŎŜ 
changing one for the other in your documentation!  

 

BS 1192:2007 

Originally published in 2008, this document is directly descended from the Avanti project put together to 
ensure we can both manage the production of AEC information. Primarily used to control data in the Capital 
expenditure phase and to manage the CDE. This standard allows all members to trust the information 
presented to them. The key concepts it talks about are:  
 

¶ The collaborative management process (Work In Progress, Shared, Published, Archive)  

¶ Naming of containers (files, layers and objects)  

¶ Coding of Project, Originator, Divisions, Types and Roles  

¶ Classification coding to ISO 12006 and Uniclass 2015 

¶ Suitability coding  

¶ Revision and Version numbering  

¶ Zoning (breaking up of information into systems, spaces and volumes  

¶ Is replaced by ISO 19650 part 1 coupled with the UK Annex. 

 

It is still an excellent standard and should not be simply dismissed. 



ISO 19650 

There is some excellent guidance documentation written about the ISO 19650 series of documents by the UK 

BIM Alliance which helps you match up the clauses in the standard with plain language advice. To read the 

online documents use this data matrix code to read the latest publication: 

 

 

 

 

 

The ISO 19650 suite of documents follow the main principles of the original 1192 set (as well as the original 

Avanti document!) so all the work on OIR/AIR/EIR/PIM/AIM/BEP/TIDP/MIDP/CDE is not wasted! 

Slight changes are: 

Å PIR ς Project Information Requirements ς This was Plain Language Questions (PLQs) but is 

now clearer to many! 

Å EIR ς Exchange Information Requirements ς tƘŜ ŎƻƴŎŜǇǘ ƘŀǎƴΩǘ ŎƘŀƴƎŜŘΣ Ƨǳǎǘ ǘƘŜ ǿƻǊŘǎ ŦǊƻƳ 

Employers to Exchange. This is supposed to be clearer, but I would argue that this new word 

is slightly misleading as ƛǘΩǎ not just about information at the point of exchange, but how that 

information is authored, authorised, managed, validated and much more, all leading to a 

valuable digital asset delivery to the client (or employer) However the acronym EIR is 

ŜƳōŜŘŘŜŘ ƛƴ .La ŀƴŘ ǘƘŜ ǿƻǊŘ 9ƳǇƭƻȅŜǊ ŘƻŜǎƴΩǘ ǘǊŀƴǎƭŀǘŜ ƛƴǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ƭŀƴƎǳŀƎŜ ŀƴŘ 

CIR for Clienǘǎ LƴŦƻǊƳŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘǎ ǿŀǎƴΩǘ ƎƻƛƴƎ ǘƻ ŦƭƻŀǘΗ  

BS 1192:2017 / PAS 1192-2:2013 ISO 19650-1/2:2018 

contract appointment 

9Lw όŜƳǇƭƻȅŜǊΩǎ ƛƴŦƻǊƳŀǘƛƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎύ EIR (exchange information requirements) 

Level of definition Level of information need 

PLQ (plain language questions) PIR (project information requirements) 

No existing terminology tǊƻƧŜŎǘΩǎ LƴŦƻǊƳŀǘƛƻƴ ǎǘŀƴŘŀǊŘ 

No existing terminology tǊƻƧŜŎǘΩǎ LƴŦƻǊƳŀǘƛƻƴ ǇǊƻŘǳŎǘƛƻƴ ƳŜǘƘƻŘ ϧ ǇǊƻŎŜŘǳǊŜ 

No existing terminology 5ŜƭƛǾŜǊȅ ǘŜŀƳΩǎ aƻōƛƭƛǎŀǘƛƻƴ Ǉƭŀƴ 

No existing terminology Information delivery risk assessment 

BIM Level 2 BIM according to ISO 19650 

No existing terminology Information management function 

CDE area CDE state 

 

Part 1 deals with the management of Electronic/ Digital Data Management setting out the principles and 

concepts. 

Part 2 deals with the delivery phase of the lifecycle so therefore replaces PAS1192 part 2 for our CAPEX 

information management standards. 

Guidance Part 2: 
 Processes for Project Delivery  

Guidance Part 1: 
Concepts  



Here is a comparison of some terms between the UK BIM Standards and the International BIM Standards  

 

Other changes in the move from a BS to an International standard are: 

Å The identification of information containers (naming convention) in the UK National Annex to BS EN 

ISO 19650-2 has been adjusted in response to industry feedback since the publication of BS 1192 and 

PAS 1192-2. 

However, in my opinion this is still a crazy hang up from when information was outside a CDE and 

was exchanged via CD or USB. The naming convention defines information that should be (and in 

most cases is) included in the metadata for the container in the CDE system. This naming convention 

only encourages data to be extracted and placed into uncontrolled systems or exchange methods. 

 

Å BIM maturity is described in BS EN ISO 19650-м ƛƴ ǘŜǊƳǎ ƻŦ άǎǘŀƎŜǎέ ǊŀǘƘŜǊ ǘƘŀƴ άƭŜǾŜƭǎέΣ ŀǎ ǿŜǊŜ 

used in PAS 1192-2 

If you have read or listen to any of my thoughts on this, you will know that I disapproved of the 

original levels and especially of the άǿŜŘƎŜέ ŘƛŀƎǊŀƳ ǘƘŀǘ ƪƛŎƪŜŘ people off into the wrong 

direction in the first place! By concentrating on levels, we created a race for the finish where how 

ȅƻǳ Ǝƻǘ ǘƘŜǊŜ ŘƛŘƴΩǘ ǎŜŜƳ ǘƻ ƳŀǘǘŜǊΣ ōǳǘ ƛǘ ŎǊŜŀǘŜŘ ŀ ǿŀǎǘŜŦǳƭ ƳŀǊƪŜǘ ƻŦ ǇŜƻǇƭŜ ŎŜǊǘƛŦȅƛƴƎ ƻǊ ŎƭŀƛƳƛƴg 

ŀŎƘƛŜǾŜƳŜƴǘ ƻŦ ǎƻƳŜǘƘƛƴƎ ǘƘŀǘ ǿŀǎƴΩǘ ŎƭŜŀǊƭȅ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜΦ !ƴŘ ŜǾŜƴ ǘƻ Ƴȅ ƘƻǊǊƻǊ ŎŀƳŜ 

ǘƻ ǳƴŜŘǳŎŀǘŜŘ ŎƭƛŜƴǘǎ ŘŜƳŀƴŘƛƴƎ ƭŜǾŜƭ пΩǎ ŀƴŘ рΩǎ ŀƴŘ ǘƘŜ Ŏƻƴǎǳƭǘŀƴǘǎ ŎƘŀǊƎƛƴƎ ŦƻǊ ǘƘŜƳΗΗ 

{ƻΣ ǘƘƛǎ ŎƘŀƴƎŜ ƛǎ ŀ ƎƻƻŘ ǘƘƛƴƎΣ ōǳǘ ǘƛƳŜ ǿƛƭƭ ǘŜƭƭ ǿƘŀǘ ƛǘΩǎ ƛƳpact will actually be 

BS 1192:2017 / PAS 1192-2:2013 ISO 19650-1/2:2018 
Employer Appointing party 
Supplier Appointed party 
Plain Language Questions (PLQ) Project Information Requirements (PIR) 
Common Data Environment (CDE) areas Common Data Environment (CDE) states 
Information / data suitability Information container status 
Volume strategy Federation strategy and a container breakdown structure 
Level of Definition (Detail / Info) Level of information need 
Roles  Function 
Folder/File naming convention Information Container ID 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

BS EN ISO 19650-1:2018 Figure 1 ς A Perspective on stages of maturity of analogue and digital information management 

Å Employer/Client = Appointing party. Delivery Partner = Lead appointed party (tier 1). Supply chain = 

appointed party (tier 2 and below). The ISO 19650 term depends on where in the hierarchy the 

supplier is located.  

This definition is good for international language and projects as well as helping to clarify things. 

 

 

 

 

 

 

 

 

 

BS EN ISO 19650-2:2018 Figure 2 ς Interfaces between parties and teams for the purpose of information management  



Workflow 

The workflow we have all got used to from the Avanti methodology and BS 1192 is still the same well proven 

and trusted process. The only clarification is that the Archive will also include all the audit trail of changes 

throughout the history of all pieces of data. This underlines the trust and value delivering the Golden Thread 

required in the Hackitt report. 

LǘΩǎ worth re-iterating some of the points about the workflows, but I thoroughly recommend reading the 

standard, or one of the many guides and attending the ISO 19650 course available through the Digital 

Advancement Academies.  

 
¶ Work in Progress is the only state where information is generated and amended  

¶ Ensure you have some form of combined automated & manual checking process in place that will 

ensure that before it becomes shared, all the information is quality assured against the standards 

you set in the EIR.  

¶ Make sure that participants regularly share their informatioƴΣ ŜǾŜƴ ƛŦ ǘƘŜȅ ǎŜǘ ƛǘ ŀǘ ŀ άSuitable for 

ƛƴŦƻǊƳŀǘƛƻƴέ {н ǎǘŀǘǳǎΦ ¢Ƙƛǎ ǎǘƻǇǎ ǎǳǊǇǊƛǎŜǎ ƘŀǇǇŜƴƛƴƎ ŀŦǘŜǊ с ƳƻƴǘƘǎ ƻŦ ƛǎƻƭŀǘŜŘ ǿƻǊƪΗ  

¶ ¸ƻǳ Ŏŀƴ ǇǳōƭƛǎƘ wCLΩǎ ǎǘǊŀƛƎƘǘ ƻǳǘ ƻŦ ǘƘŜ ²Lt ǿƛǘƘƻǳǘ ǘƘŜƳ ōŜƛƴƎ ǎƘŀǊŜŘΣ Ƨǳǎǘ ƳŀƪŜ ǎǳǊŜ ǘƘŜȅ ŀǊŜ 

correctly labelled.  

¶ If a chŀƴƎŜ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ ŀ ǎƘŀǊŜŘ ǇƛŜŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴΣ ƛǘΩǎ ǎǘŀǘŜ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ άǿƻǊƪ ƛƴ ǇǊƻƎǊŜǎǎέ  

¶ LŦ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎƴΩǘ ƻŦ ǳǎŜ ǘƻ ǘƘŜ ŎƭƛŜƴǘ ōǳǘ ƴŜŜŘǎ ǘƻ ōŜ ƘŜƭŘ ƻƴǘƻ ŦƻǊ ƭŜƎŀƭ ǊŜŀǎƻƴǎΣ ƛǘ ƴŜŜŘǎ ǘƻ ōŜ 

ǇǳōƭƛǎƘŜŘ ǎǘǊŀƛƎƘǘ ƛƴǘƻ ǘƘŜ ά!ǊŎƘƛǾŜέ along with all olŘ ǊŜǾƛǎƛƻƴǎκ ǾŜǊǎƛƻƴǎ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŜ άŎƘŀƛƴ 

ƻŦ ŜǾƛŘŜƴŎŜέ ƻŦ ǘƘƛǎ ǇƛŜŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴΦ 

¶ The Published area is owned and maintained by the owner/ operator. It costs money to ensure this 

information is up to date, so only information that is valuable (and/or paid for!) will be stored here.  

¶ If published information needs changing, then back to WIP it goes!  

¶ In a common data environment, file-based information should never move about, its state and 

status metadata should just change controlling the security/ access to it.  

 

 

  

BS EN ISO 19650-1:2018 Figure 10 ς Common Data Environment (CDE) Concept 

 



Status codes for information containers 

These have been updated since BS 1192:2007 so they are of a more useful and granular level. 

¶ Status codes help ŘŜŦƛƴŜ ǿƘŀǘ ŀ ǇƛŜŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ άSuitable ŦƻǊέ  

¶ LŦ ƻƴŜ ŘƻŜǎƴΩǘ ŜȄƛǎǘ ƛƴ ǘƘŜ ǎǘŀƴŘŀǊŘ ǘƘŀǘ ǎǳƛǘǎ ȅƻǳǊ ƴŜŜŘǎΣ ǘƘŜƴ ƳŀƪŜ ǎǳǊŜ ƛǘΩǎ ŘƻŎǳƳŜƴǘŜŘ ƛƴ ȅƻǳǊ 
BIM protocols standard and describe it using plain text.  

¶ Never have these as part of your naming convention!  

Code Description Revision 

Work in Progress (WIP) 

S0 Initial Status Preliminary revision & version 

Shared (Non-Contractual) 

S1 Suitable for Coordination Preliminary revision 

S2 Suitable for Information Preliminary revision 

S3 Suitable for Review and Comment Preliminary revision 

S4 Suitable for Stage Approval Preliminary revision 

S5 Withdrawn N/A 

S6 Suitable for PIM Authorisation Preliminary revision 

S7 Suitable for AIM Authorisation Preliminary revision 

Published (Contractual) 

A1 Authorised and Accepted Contractual Revision 

B1 Partial Sign-Off (with Comments) Preliminary revision 

Published (for AIM acceptance) 

CR As Constructed record document Contractual Revision 

 

Revisions and versions 

¶ A version is a subdivision of a revision  

¶ In WIP the versions all begin with a P and have numbers such as 1.1, 1.2 etc.  

¶ In Shared we have revisions beginning with P and have numbers such as 1, 2 etc. (notice no WIP 
versions)  

¶ Once P1.5 has been shared as P1, it also forms the starting point for P2.1 and so the process starts 
again! 

¶ Never have these as part of your naming convention either!  

¶ CƛƭŜǎ ŀǊŜ ƴŜǾŜǊ ƳƻǾŜŘ ŀǊƻǳƴŘΤ ǘƘŜƛǊ ǎǘŀǘǳǎ ŎƘŀƴƎŜǎ ŀƴŘ ǘƘŜȅ ŀǊŜ άǊŜǾŜŀƭŜŘέ ǘƻ ŀ ƴŜǿ ǎŜǘ ƻŦ ǊƻƭŜǎΦ 

¶ This may seem strange at first, but the sequence could be:  

 



BS EN ISO 19650-1:2018 Figure 11 ς Information Lifecycle with authors overlay 

 

CAPEX Information Management 

PAS 1192-2 and ISO 19650-2 

Both standards are very good, along with a myriad of guides, notes and other publications. 

The main focus in CAPEX information management is around the following diagram that first appeared in 

PAS 1192-2 and has been updated for the ISO 19650 suite of documents. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Management of data in both the CAPEX and OPEX phases of the lifecycle revolves around the Common Data 

Environment which we have covered in a previous chapter.  

This CDE is preferably the same set up, but a different physical system for the different phases. 

The CAPEX information management phase starts when the client briefs the potential delivery partners, 

handing over relevant existing asset information and various documents such as an EIR that includes their 

desired outcome. Throughout the lifecycle, there are defined stakeholder decision points (Critical Success 

Factors and Outcome Statements) that will need to be satisfied with information packages from the delivery 

team. These stakeholders come in the form of client, end user and authorising organisations. Each will need 

an information exchange delivered at the right moment to help them make the decision. 

Throughout the CAPEX phase the delivery team need to ensure that the digital asset they are creating 

delivers value to whoever is paying for it. Without value, there is little hope in it being delivered. 


