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1.   Purpose 
 

 
The purpose of this document is to brief the Construction Clients G

rking Group.   

nvited by BIS and the Efficiency Reform Group from the Cabinet Office to look at 
efits of BIM (Building (Asset) Information Modelling & 

UK building and infrastructure markets.   

king Group’s recommended strategy to deliver a structured Government / 
p over a five year horizon as part of a joined up plan to improve the 

of its cost, value and carbon performance.   

roup of the progress and findings of the 
BIM Industry Wo
 
This Working Group was i
the construction and post-occupancy ben
Management) for use in the 
 
The document describes the Wor
Sector capability to increase BIM take-u
performance of the government estate in terms 
 
 

2. Recommendations 
 

 
The recommendations of the Working Group have been made on the basis of a consensus view of all the 

 strategy described in section 4.   

” supply side of the industry to enable all players to reach a minimum 

Pull” from the client side to specify, collect and use the derived information in a value 
ar timescale.   

mendations supporting the strategy are: 

Leave complexity and competition in the supply chain  
sector client with responsibility for a diverse and complex portfolio, it is clear that the viability 
e for a complex infrastructure is both low and inappropriate.  There is a mature and 

 the UK construction industry and they should be given the opportunity to respond. 

 chain providers, they will only provide that which is asked for 
come very adept at producing information for the delivery of specific parts of an 

 in the individual businesses but where they interface with others or 
across the supply chain.  The contract requirements 

ables and responsibility for delivery. 

e of outputs 
ent client makes use of the information it has asked for, specifically for 

pported by verified information, but most importantly post occupancy 
he information supplied by the 

decisions and demonstrate transparency during the 
ngs life.    

upport infrastructure  
ired to provide a simple enabling infrastructure for this process.  The 

hat systems already in use in the UK public 
ing portal, OCG procurement systems and paperless open borders systems 

 last decade. 

teps 
ended a series of small but significant steps to enable these techniques over a five 

year period. A gradual adoption is requested of the supply chain to allow for technology, training, legal 
and cultural changes to be effectively communicated and adopted on both supply and client side. 
 

6. Have a clear target for the “Trailing Edge” of the industry 
It is clear from a healthy open market that there is innovation and opportunity in the sector.  From 
investments already being made by key suppliers, the leading edge of the industry is busy 
understanding and implementing these processes.  It is the trailing edge that needs help and clear 

Group’s members: to adopt the “Push-Pull”
 
We recommend supporting the “Push
performance in the area of BIM use in five years.   
 
This is balanced by a “
adding way over a simil
 
Key specific recom
 
1. 

As a public 
and appetit
competitive market in
 

2. Be very specific with supply
The
asset.  Issues arise not 

 supply chain has be
generally

have to deliver a composite set of information from 
must be specific regarding deliver
 

3. Measure and make active us
Make sure that the governm
ens ns are su
where the potential benefits of

uring key decisio
 information management are clear.  T

supply chain must be used to drive strategic 
delivery and operational phases of the buildi
 

4. Provide appropriate s
A level of investment is requ
technology and support involved is no more complex t
sector, such as the plann
successfully deployed in the
 

5. Take progressive s
We have recomm
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5. Issues, Barriers & Solutions 
 

 
Whenever change is identified barriers are cited and the development of this strategy has been no different.  
Many issues are cited as a barrier to integrated team working. BIM, if correctly deployed, can however 
become a key enabler of the integration process and gives a unique opportunity to make the type of step 
change that open transparent reuse of digital information has brought to other industries such as retail and 
manufacturing.   
 
To investigate these issues we engaged seven working groups with senior industry representation and 

ders s and report back with solutions available and approaches to delivering 
olutions if required during the mobilisation phase of the programme. 

.2 Legal, Contractual and Insurance 

amental 
uilding blocks of copyright law, contracts or insurance to facilitate working at Level 2 of BIM maturity. 

to define BIM-
pecific roles, ways of working and desired outputs.     

Loo
con ilitate early adoption of 
integrated working. 
 
Full
App
 
5.3 
 
The focus of this activity is to create demand pull from clients in a way that enables them to get clear 
ans
a ra  contract for construction which 
are also sufficient to manage the transition between different design teams at different project stages. Where 

 national or international standards.  
 
5.4 
 
Key
proc
new cess.  The BIM topic and its earliest 

ractical implementation and delivery requires accelerated adoption.  This must be enabled by a general 

ngly led hybrid provider drawing on the educational and research 
xpertise of universities, the robust experience of accrediting bodies and the engagement of credible 

development 
arning around BIM. 

lea hip to explore the issue
s
 
5.1 Exploiting Digital Capabilities 
 
To simplify and aid understanding a maturity “Level” index has been developed which can be used to 
articulate groups of technology and processes and their inherent capabilities.  It is a key recommendation 
that all public procurement should be carried out at Level 2 or higher by the conclusion of the five year 
strategy.  A full description of the maturity roadmap is included in Appendix 3. 
 
5
 
The Legal and Contracts working group has concluded that little change is required in the fund
b
 Some essential investment is required in simple, standard protocols and service schedules 
s
 

king forward to the achievement of Level 3 integrated working, there are limited actions related to 
tracts, appointments and insurance that could be taken in advance to fac

 details of our recommendations, roadmap and examples of standard documents are included in 
endix 5. 

Delivery Standards and Processes 

wers to fundamental questions that need answering to progress through project gateways. We propose 
nge of contractual deliverables for the stages leading up to the letting of a

feasible these refer to

Education, Training & Support 

 to any successful change programme is communication of the change and adequate support during the 
ess.  We have worked with vocational and academic institutions and the various institutions to identify 
 ways to face the challenge and all are keen to engage in the pro

p
raising of competency through training and toolkits, supported by standards and accreditations for 
practitioners and Clients alike.   
 
The recommended solution is a stro
e
industry led best practice, as well as vocational training delivered by CPD or the training supply chain. 
 
The group believes this approach of engaging providers in the development and delivery of the material and 
standards will not only accelerate competency and adoption, but also will align the level and calibration of 
future industry professionals emerging from universities and provide a structure for lifelong 
le
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5.5 Improved Information Handov
 

 er  

ill be required to protect the integrity, security and process the information before use.   

hat all participants in the process of 
ignin buildings can gain substantial benefits in financial terms 
 the eholder benefits have been closely reviewed and documented and 

pport 

rocesses by Government procurers, as well as a 

aps are significant and with a programme of such enormous upside potential it is right that we 
 thi ment response in an effective and significant manner.  If this 
stm red in the timeframe of the current budget constraints and the 

of the programme which are detailed in Appendix 16. The Working Group 

In order to improve the measurement and management of public assets, it is recommended that public 
clients request that specific information be delivered by the supply chain.  The specified information set, 
called COBie1, delivers consistent and structured asset information useful to the owner-operator for post-
occupancy decision-making. This ‘information delivery’ approach effectively insulates the public client from 
process complexity, technology change and competitive issues, which remain in the supply chain.  A 
suitable system w
 
5.6 Information Use & Benefits  
 

here is documented evidence both from the UK and overseas tT
des g, constructing, owning and refurbishing 
rom  adoption of BIM principles. Stakf

we intend to develop recommended measurement processes to enable consistent recording of project 
performance and improvement as the strategy is delivered.   
 
Appendix 11 & 17 describe how benefits are accrued by the Government client and indicates opportunities 
to gather further benefits already enjoyed by the supply chain. 
 
5.7 Communications & Institutional Su
 
Consistent and cohesive communications and messages have been developed and delivered to Institutional 
Organisations, Trade Associations and Representative bodies who will be key in marshalling the industry 
response to the BIM challenge. The engagement process has revealed a significant consensus of support 
by these organisations for the introduction of BIM p
commitment to future joint endeavour to support the further development of industry capacity and capability.   
 
5.8 Investment 
 
The task of developing this strategy has highlighted the difficulties in undertaking such a large task with a 
part time team.  Whilst the technology steps we recommend are very small, the cultural, procedural and 

ducational ge
take s opportunity to launch the UK Govern
nve ent by the industry is going to be delivei
five year strategic plan, a professional and effective management team are going to be needed to ensure 
delivery.   
 
We have identified costs of circa £4M over the five year programme with some areas of potential income 
and match funding both from the industry and value adding activities that could be delivered by the support 
organisation. 
 
.9 Programme 5

 
A realistic programme for an industry change programme such as this is critical to sustain delivery over the 
five year period.  We have set as a target of all suppliers of construction services to HMG to have reached 
the ability to deliver information and services of at least that of Level 2 in the maturity model described 
above.   
 

here are five identified stages T
has been careful to maintain the progressive approach and has taken two very small steps at the beginning 
of the programme to commence progress.   
 

                                                 
1��COBie��(Construction��Operations��Building��information��exchange)��was��developed��by��a��number��of��US��public��agencies��to��improve��the��handover��

process��to��building��owner�roperators.��
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The mobilisation phase will allow time for detailed planning and delivery of the support, communications, 
ing e One will require the use of the new specified Contracts, 

uidance and deliverables.  We anticipate working with identified early adopters in the Government Estate to 
train and technology programme. Phas
g
demonstrate quick wins to provide early benefits and industry case studies. 
 
 

6.0 Next Steps 
 

 
The Working Group would like to invite the Board to:  
 

1. Formally commit to the strategy
chain. 

 and communicate this both internally and to the construction supply 

unded mobilisation  plan, to include: 
 appropriate deliverables framework 

 
 
 
 
 

  
2. Convene a cross-government  ‘Implementation and Mobilisation’  Task Group, to include 

representation for local and regional government to: 
a. Identify current capabilities 
b. To consider in details the information needs at key stages and ensure consistency of clarity 

to the supply chain. 
c. Suitable projects on which BIM practice can be demonstrated. 
d. To inform the client/industry group on mobilisation. 
 

3. Invite the client/industry group  to develop a f
a. Creation, in conjunction with BSI, an
b. Tailoring of the COBie methodology for Government requirements (to include carbon). 
c. Creation of appropriate metrics to monitor outcomes. 
d. Consideration of appropriate contractual clauses and requirements. 
 

4. Act as the central body for ‘stewardship’ of the work and Communications strategy  
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Appendix 2 
 
T thesis
 
The working group devised a hypothesis and a number of ‘tests’ to guide and validate its work and 
to develop a strategy for the phased widespread introduction of BIM h increasin maturity 
(  w d with the express desire not to attempt to try and define what BIM 
is, rather than focus on the outputs of BIM. 
 
 
 

eme in cost, val e and c rbon rform ce 
f open s arable sset i forma ” 

 
 
 
To ensure that the hypothesis can be robustly tested we identified the following tests. 
 

ble:  The overall aim 
r no extra c t. 

nda

l:  The approach is equally applicable to buildings and infrastructure, 
whether large and small new build and where possible existing 
structures. 

as to the 
required formats of the deliverables. 

Wherever possible there are at least two solutions or methods 
available so as to minimise market influence in terms of anti 
competitive clauses. 

 Wherever possible, low-cost methods are to be made available to 
allow all stakeholders to participate, irrespective o e and 
experience, so as to minimise barriers to involvement. 

e:  All contractual expectations are documented with transparent and 
testable measurement of pass / fail.  

• Compliant:  Measurement of WLC/Carbon/Sustainability/etc is published to GB, 
EU and ISO standards. 

• Implementation:  The approach is self funding by the client and the industry. 

• Timescale:  The approach is phased in over 5 years. 

 

 
 

he Hypo  

wit g 
Appendix 3).  This as designe

“Government as a client can derive significant 
improv nts u a pe an
through the use o h  a n tion

• Valua is to maximise client value by increasing benefits at 
little o os

• Understa ble:  The approach is to be presented in an understandable learning 
package suitable for different types of government asset procurers. 

• Genera

• Non Proprietary:  All requirements are non-proprietary as to applications and 

• Competitive:  

• Open: 
f siz

• Verifiabl
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els 

he purpose of defining the Levels from 0 to 3 is to categorise types of technical and collaborative 
orking to enable a concise description and understanding of the processes, tools and techniques 
 be used.    In essence, it is an attempt to take the ambiguity out of the term ‘BIM’ make 

pecifyin rstand 
precisely
 
Th  
org s 

s 

 as the most likely data 
exchange mechanism. 

1. Managed CAD in 2 or 3D format using BS1192:2007 with a collaboration tool providing a 
common data environment, possibly some standard data structures and formats.  Commercial 
data managed by standalone finance and cost management packages with no integration. 

2. Managed 3D environment held in separate discipline “BIM” tools with attached data. 
Commercial data managed by an ERP. Integration on the basis of proprietary interfaces or 

 
BIM Maturity Lev
 
A maturity model has been devised to ensure clear articulation of the levels of competence 
expected and the supporting standards and guidance notes (not shown in this diagram), their 
relationship to each other and how they can be applied to projects and contracts in industry.   
 
T
w
to
s g for it clear and transparent to the supply-chain and enable the client to unde

 what is offered by the supply-chain.   

e production of this maturity index recognises that differing construction client and their supply
anisations are currently at different level of experience with their approaches to BIM and serve
a structured ‘learning’ progression over a period of time. a

Level Definitions  
0. Unmanaged CAD probably 2D, with paper (or electronic paper)
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bespoke middlew
programme data

are could be regarded as “pBIM” (proprietary).  The approach may utilise 4D 
 and 5D cost elements as well as feed operational systems. 

d data integration enabled by “web services” compliant with the 
dards, managed by a collaborative model server. Could be regarded 

3. Fully open process an
emerging IFC / IFD stan
as iBIM or integrated BIM potentially employing concurrent engineering processes. 
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Appendix 4 
 
International Alliances 
 
BIM should be considered in the context of the increasing Globalisation of the construction supply-
hain and more homogenisation and greater consistency of basic construction-client information 
quirements - which are now increasingly driven by national regulation on energy performance 

nd 'carbon' accounting.    

here are a number of national deployments of BIM currently in progress across 
USA, Scandinavia/Europe and the Far East which are at varying levels of maturity.   
Increasingly, these states recognise that the pace of construction globalisation is accelerating 
owing to a number of factors, but not least owing to the increasing deployment of digital technology 
and communication / geospatial technology.      
 
Greater global cohesiveness in relation to BIM presents both opportunity and risk.   The working 
group considers that the principle risk to the UK - other that the risk associated with a failure to 
have a strategic approach to BIM which this document seeks to address - is the unnecessary and 
avoidable divergence in the strategic direction of BIM to the norm encountered on the international 
stage.  BIM software and technology is marketed on a global basis in almost identical forms and 
whilst such software has inherent flexibility the market will decide its development.    Should the 
UK diverge against the prevailing market,  it will not necessarily mean that the UK is entering into 
'blind' technology or knowledge  alley,  but it would be constitute a circuitous and more difficult 
route in maintaining BIM knowledge and competitiveness both of which are increasing important in 
facilitating national growth (as a central element of UK Government Policy).   
 
The working group recognises that at this early stage in the international maturity of BIM there is 
an opportunity for significant synergies in combined international effort in developing BIM policy, 
implementation and mobilisation strategies.   The working group considers that there is a real 
opportunity for the UK to take a leading role in shaping the future international development of BIM 
by UK Government Construction Client Board adopting strategic-level collaboration approaches 
with their peers from other national Governments.     
 
The working group recommends that the Government Construction Client Board forms a strategic 
level alliance with the US Federal Facilities Council, the US National Institute of Building Science 
(including GSA) and their equivalencies in Scandinavia and Europe.  Significant work has already 
been undertaken with our US colleagues in the preparation of this strategy and a draft alliance 
agreement is copied in this Appendix below.   

c
re
a
 
T
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 DRAFT StraA tegy for Holistic Facility Sustainability in the United States and United 

e facilities industry has been extremely fragmented. The conversion of 
this ancient industry to the information age is fraught with many challenges from 

ate geometric and intelligence about the planning, 
design, construction, and operation of a facility is needed by current and future tools 

econstruction Resiliency 
Maintenance 

Environmental Stewardship  

Kingdom 
 
 
Goal:   To coordinate research, development, education, implementation, and deployment 

of information age strategies for the facilities industry. 
 
Background: Historically th

cultural to technological. 
 
Discussion:  A Building Information Model (BIM) should be the central hub for all information 

about the facility from its inception onward. This information takes on many shapes 
and has many roles to play. Accur

for analysis and reporting. Information must interoperable be able to support all the 
opportunities shown below:   

 

 
Simulation 
Building Green 
Carbon Footprint 
Lean Construction 
Integrated Project Delivery 

 
High Performance Buildings 
Virtual Design and Construction 
Real Property Asset 
Management 
Analysis 

 
Sustainability 
Value Engineering 
Life Cycle Costing 
Energy Conservation 
Preventative 

D
Raw Material Consumption 

 
Proposal:  It is proposed that the National Institute of Building Sciences in the United States and the 

Government Construction Client Group in the United Kingdom should identify areas of 
potential non-exclusive collaborations which would be mutually beneficial in the 
implementation of BIM across the design, construction and operations of built assets.   A 

 the duplication of effort and allow for leverage of scarce 
human and financial resources 

 
In the first instance it is recommended that a ‘virtual’ working group composed of 
representatives of each nation be established to explore and assess areas where potential 
beneficial areas exist and recommend to both NIBS and GCCB how they should be taken 
forward. 

 
The National Institute of Building Sciences was established in 1974 by an act of Congress to 
build bridges between various sectors of the facilities industry both private and public. Since 
1977, the Institute has been a non-profit organization relying on private and public sector 
funding of projects such as these to provide its funding.    

 
 
The UK Government Construction Client Group … 
Prepared by Dana K. Smith, FAIA and National Institute of Building Sciences 

central ambition of the collaboration would be the sharing of information derived for project 
or policy.    In particular, it is viewed that collaboration would mitigate the possibility of 
unnecessary complication and fragmentation (with consequences of increased cost and 
reduced innovation) in national technological/procedural application of BIM.  The 
collaboration would also seek to derive synergies in joint development of policy and 
protocols and in that way minimize
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Appendix 5 

ontracts & Insurance 

view a

adoption of BI
projects.  The development of a 

ited range of standard support documents will support pull by the government client and will 

 
The key activi
 

a. Copyri
environ

b. Ownership and sharing of data – a practical review of the steps that need to be taken to 
facilitate effective BIM working 

rance and liability – a review of the influence of insurance-related matters on 
tion sharing in a B

n with existing c m g details of the 
 protocols 
al issues – a r r commercial cons procurement 

s and p or work in progress 
 model – a prioritised road map for the development of commercial and contractual 

capabilities  
 

a. IP will
provide
copyrig
client d

b. IP ass
Client 
BIM m

c. Procur
basis of level of integration required.  Focus later stages of team selection on design 
quality and management capability, rather than technical issues related to BIM ability 

d. Contra
protoco

e. Consis
for project delivery and outputs such as FM.  Work with industry to agree a standard 
Protoc

f. Define
particu

g. Deman g.  Clients should expect all 
consultants including QS’s and Project Managers to be familiar with BIM and to be actively 

 
egal, CL

 
1. Over nd outline of work streams 
 
The objective of the Legal, Contracts and Insurance work stream is to provide a comprehensive 
overview of the push/pull issues which need to be addressed to encourage the accelerated 

M on Government Construction Contracts.  Contractual and commercial issues have 
the potential to act as a source of inertia holding back adoption on 
lim
facilitate a more effective response from the supply chain. 

ties of the work stream are: 

ght and IP – a review of legal principle as it applies to information held in BIM 
ments 

c. Insu
informa

d. Integratio
supporting

e. Commerci
practice, approval

f. Maturity

IM environment 
ontracts and appointment docu

eview of wide
ayment f

entation – includin

iderations including 

2. Key recommendations for legal, contracts and insurance 
 

 not be a barrier to BIM adoption.  The Government Construction Client should 
 a clear consistent message to industry with respect to requirements re transfer of 
ht.  Agreements should only provide rights that are immediately beneficial to the 
uring the asset lifetime 

ociated with collaborative working is in development.  The Government Construction 
should actively contribute to the definition of state of the art of IP vested in shared 
odels, collaborative working environments and virtual teams 
ement.  Pre-qualify supply chain on BIM competence and capability.  Procure on 

cts.  Draft simple standard contract amendments requiring compliance with BIM 
ls 

tent requirements.  Develop standard BIM Protocols clearly setting out requirements 

ol early in the 5 year programme 
 new duties for consultants and contractors working in the BIM environment – 
larly the model manager and reciprocal duties of other participants 
d wider adoption of BIM-driven ways of workin

developing ways in which processes can be made more cost effective and value-adding 
h. Clarify risk transfer as model passes from consultant to contractor to client – consider 

aspects of integrated team working at Level 2 
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i. Consider 
standard 

insurance products to support effective working in the BIM environment.  Draft 
clauses for insurance for NEC to encourage consistent adoption 

 of the maturity model to accelerate achievement of Level 

ommendations of the report 

(where this makes 
 5 year programme so that innovation is responding to a 

 these can be incorporated into the BIM protocol 

onsibilities related to BIM, expected 

c. The Construction Industry has a good track record of producing standards collaboratively 
action to promote a single set of 

t out any requirement, but it is up to the construction client 

 key 

 with a shared model 

tegrated Project Insurance ahead of level 3 BIM 

of BIM, but will 

ts 

ould be developed to promote a consistent 
pull across the industry.  

j. Undertake detailed actions ahead
2 Working. 

 
3.  Findings in the context of the main rec
 

Leave complexity and competition in the supply chain 
 
a. Existing contracts can be used with minimal amendment – enabling clients to set out their 

requirements in output terms – leaving the supply chain to develop and deliver solutions via 
a pull model 

b. Details of requirements should be described in the BIM protocol and schedule of services – 
not the form of contract.  These requirements should be standardised 
sense) at an early stage during the
consistent requirement – rather than conflicting standards 

c. Ownership and coordination of the model should remain within the supply chain during the 
currency of the design and construction contracts. 

 
Be very specific with supply chain providers, they will only provide that which is asked 
for.   
 
a. Where client standards are defined – integration with a wider programme model or FM 

systems for example –
b. Further infrastructure will need to be developed to set out these requirements.  Examples 

include schedules of service outlining additional resp
outputs similar to the BSRIA design framework and information exchange, quality 
standards such as BS1192:2007 or drafting standards such as the AEC UK BIM Standard 

but there a number of independent groups.  Government 
standards will accelerate adoption. 

 
Make active use of outputs 
 
a. Contracts and protocols can se

to pull adoption through the active use of BIM outputs.  Contracts and protocols should 
accordingly be tailored to the level of BIM integration expected from the project. 

 
Provide support infrastructure for Push & Pull 
 
a. The definition of the role and responsibility of the model owner/model manager is a

push initiative  - clarifying activities, outputs and the extent of design responsibility 
associated

b. Project insurance also needs to be considered with regard to its role in shaping participant 
behaviour on projects – our recommendation is that Government Construction clients 
should promote the development of In
integration, and that standard insurance clauses for NEC should also be developed 

c. The amendments proposed to Legal Contracts will not push adoption 
reduce inertia.  Appropriately drafted schedules of service, BIM protocols, together with 
wider adoption of existing standards will provide a support infrastructure to both pull and 
push by enabling the Construction Client to clearly and consistently define requiremen
whilst allowing the supply chain to organise itself around well-defined roles 

d. Standard protocols and service schedules sh
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Take progressive steps 
 
a. The use of a BIM protocol outside of the contract means that a graduated approach to 

increasing the extent of BIM utilisation can be adopted without the need to redraft 
the industry should be 

encouraged by Government construction clients’ adoption of a phased sequence of 

le amendments to contracts can be incorporated into any form of contract.  
 

 
 

contracts.  Our recommendation is that progressive steps taken by 

protocols and standards.  
 
Have a clear target for the “Trailing Edge” of the industry 
 
a. BIM-compatib

BIM protocols will provide appropriate flexibility for the training edge to be accommodated.    
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Activity Push/
Pull 

Level 1 Level 2 Level 3 

2. Establish single 
representative group 
to deliver BIM 
protocol 

supply chain  
2. Use protocol based 

on BIM exchange 
standards 

3. Protocol describes 
additional project 
deliverables based 
on extended BIM 
capability 

fully integrated BIM 

BIM protocol  Push 1. Contribute to BIM 
protocol through 
direct engagement 
and capability 
development 

1. Contribute to BIM 
protocol through 
direct engagement 
and capability 
development 

1. Contribute to BIM 
protocol through direct 
engagement and 
capability development 

Clarify client 
copyright 
requirement 

Pull  1. Review current 
wording of licence 
for fitness for 
purpose and revise 
to extend use of 
outputs 

2. Clarify issues 
associated with 
copyright in the 
model 

1. Resolve joint 
ownership issues.  
Consider assignment 
of copyright  to owner 

Clarify supply 
chain copyright 
position 

Push  1. Review current 
practice re licences 
within the supply 
chain and revise to 
extend use of model 

 

Define model 
manager role 

Push 1. Define review roles 
required under 
AVANTI, 
BS1192:1997 

1. Draft scope of 
services for 
standalone model 
manager role for 
design and 
construction.  Define 
corresponding 
services within the 
project team 

1. Draft scope of services 
for model 
management as part 
of integrated 
appointment 

Clarify design 
responsibility 

Pull  1. Amend current 
agreements and 
contracts to provide 
clarity between 
design origination, 
coordination and 
review, and model 
management 

1. See schedule of 
services for integrated 
team 

Clarify transfer of 
ownership of 
model 

Push    

Model ownership Push    
Project insurance Pull  1. Receive single 

project insurance 
proposals as valid 
alternative 
commercial proposal 

1. Require standard 
integrated project 
insurance in base 
proposal 

Consultant and 
contractor BIM 
competence 

Pull  1. Review and develop 
standard BIM 
competence PQQ  

1. Review and develop 
standard integrated 
BIM competence PQQ 
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Appendix 6 
 
Processes &
 
Introduction 
 
The need to have a consistent set of published documentation is key to common understanding, 
training and the development of contractual 

BSi is the primary publisher of standards based documentation in The UK and they have been 
the p tion of 

construction related documentation is B/555.  This group is chaired by ck 
and he has kindly ag

The BSi Roadmap is  m  strategy.  The strategic views of 
 and groups responsible for this strategy have alignment of intent for the 
the Level 2 documentation.  The production of this material will be produced by a third 
ntially CPIC) and published in the een 

in the public domain and in use for a year or so 
BSi “Standard”. 

In our work with the Institutions it is clear that there is work to be agreed in the areas of “Plan of 
Work” and specific discipline guidance. The  to update their own material as 

al relationships between these  in Appendix 5. 

The following documents in this appendix de

oadm

/555 bri

3. Briefing note for n, nagement, 
Maturity Level 2, Guidance in the crea rable asset 
information (to be developed into a speci

 

 Documentation 

working relationships.   

engaged in rocess of developing this s

reed to the inclusion of th

based on the same

trategy.  The team res

e B/555 roadmap in this

aturity matrix as this

ponsible for the produc
Professor Peter Rebbe

 document. 

both B/555
delivery of 
party (pote

the working 

 short term by BIS/OGC. 
it will be eligible for update and publication as a full 

 Once the material has b

Institutions will be free
they see fit and encourage dissemination through their networks. 

The contractu  documents are described

scribe progress to date:  

1. B/555 R

2. CPIC – B

ap 

efing note 

 Construction Desig  Delivery and Operati
tion, maintenance and u
fication for delivery). 

ons Information Ma
se of open sha
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/555 Roadmap B

Design, Construction & Operation Data & Process Management 
 
Introduction 
 
The purpose of this Roadmap is to document and describe the activities of the B/555 committee 
(Design, modelling and data exchange) in the immediate past, current and future in support of 
delivering clear guidance to the UK industry dedicated to providing and operating built assets. It 
also supports the vision and mission statement of the committee in the reduction of whole life cost, 
risk, carbon and the timely delivery of buildings and infrastructure projects.  
 
To illustrate the process a maturity model has been devised to ensure clear articulation of the 
standards and guidance notes, their relationship to each other and how they can be applied to 
projects and contracts in industry. 
 
 

2D 3D

BIMs

iBIM

A
IM B
S

IM

F
IMS

IM

B
R

IM

CPIC
AVANTI

BS 1192:2007
User Guides CPIC, Avanti, BSI

ISO BIM

Drawings, lines arcs text etc. Models, , collaboration

IFC
IDM IFD

Integrated, Interoperable Data

L
©  2008/10 Bew - Richards  

if
ec

yc
le

M
an

en
t

ag
e

m

Level 0 Level 1 Level 2 Level 3

objects

Standards

Guides

Classifications

Delivery

BS 1192:2007
BS1192:2 

CAPEX

Building Information Management : inc Guide to BS1192

Guide 1 Guide 2 Guide 3

CPI Uniclass/CAWS

CPI / RIBA /CIC /CIBSE/BSRIA Plan of work
Includes contractual and level of detail

Increase level of detail and content as lifecycle 
knowledge grows

New classifications to assist lifecycle delivery

BS 7000 : 4

BS 8541:2 BS 8541:1:3:4

BS1192:3 
OPEX

IFC

IDM

IFD

 
 
To simplify the description of technologies and ways of working, the concept of maturity Levels has 
been defined.  The purpose of the maturity levels is to categorise types of technical and 
collaborative working to enable a concise description and understanding of the processes, tools 
and techniques to be used, thus allowing simple referencing as to where various documents 
should be applied. 
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Standards mentioned in this document:  
 
BS 1192:2007 

esign in construction   

87 (withdrawn) Construction drawing practice. Recommendations for symbols and 
ther graphic conventions  

S 8541-1: (publication due in 2011) Library Objects for Architecture, Engineering and 

n 2012) Library Objects for Architecture, Engineering and 
onstruction: Shape and measurement 

BS 8541-4: (publication due in 2012) Library Objects for Architecture, Engineering and 
Construction: Attributes for specification and simulation 
 
Maturity Level Definitions 
 
1. Unmanaged CAD probably 2D, with paper (or electronic paper) as the most likely data 

exchange mechanism. 

2. Managed CAD in 2 or 3D format using BS 1192:2007 with a collaboration tool providing a 
common data environment, possibly some standard data structures and formats.  Commercial 
data managed by standalone finance and cost management packages with no integration. 

3. Managed 3D environment held in separate discipline “BIM” tools with attached data. 
Commercial data managed by an ERP. Integration on the basis of proprietary interfaces or 
bespoke middleware could be regarded as “pBIM” (proprietary).  The approach may utilise 4D 
Programme data and 5D cost elements. 

4. Fully open process and data integration enabled by IFC / IFD.  Managed by a collaborative 
model server. Could be regarded as iBIM or integrated BIM potentially employing concurrent 
engineering processes. 

The application of standards is dependent on many often poorly understood or articulated factors.  
The maturity model is used to identify where standards and associated tools and guides are 
applied to develop a coherent solution to inform the delivery process.   
 
The B/555 Roadmap deliveries are related to the appropriate “Level” for clarity. 
 
Key Road Map Deliveries 

  CPI and Avanti have produced guidance to support implementation of BS 

Collaborative production of architectural, engineering and construction information. 
Code of practice  
 
BS 7000-4:1996 Design management systems. Guide to managing d
 
BS 1192-3:19
o
 
BS 8541-2: (publication due in 2011) Library Objects for Architecture, Engineering and 
Construction:  Recommended 2D symbols of building elements for use in building information 
modelling. 
 
B
Construction: Identification and grouping 
 
BS 8541-3: (publication due i
C
 

 
Delivery 1 2007/10 - Object Libraries 
 
Items indicated in green are existing documents available in the market today.  BS 1192:2007 is a 
combined data and process standard and is equally applicable at level 0 and 1.  It offers advice for 
the management of traditional CAD managed data delivery and works with both paper and 

lectronic formats.e
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Number Description BS Reference Required 

By 
1 Processes and data references for design, 

procurement and construction 
BS1192:2 1 

1.1 Terms & References BS1192:2 1 
1.2 Collaboration Management Process BS1192:2 1 
1.3 Library Management Process BS1192:2 1 
1.4 Information Status Definitions BS1192:2 1 
1.5 Information Owners & Responsibilities BS1192:2 1 
1.6 Model Management BS1192:2 1 
1.7 Classifications BS1192:2 1 
1.8 Referencing BS1192:2 1 
1.9 Output Definitions BS1192:2 1 
1.10 Geospatial Referencing and interfaces BS1192:2 1 
1.11 Procurement Processes BS1192:2 3 
1.12 Take Off Processes BS1192:2 3 
1.13 Data Input Processes (inc Cloud, topo etc) BS1192:2 3 
1.14 System Commissioning Processes BS1192:2 2 
1.15 Handover Process BS1192:2 2 
1.16 COBie.xx delivery processes BS1192:2 1 
1.17 Managing data during the briefing process BS1192:2 3 
    
2 Processes and data for the commissioning, 

handover, operation and occupation stages. 
BS1192:3 1 

2.1 Terms & References BS1192:3 1 
2.2 Collaboration Management Process BS1192:3 1 
2.3 Library Management Process BS1192:3 2 
2.4 Information Status Definitions BS1192:3 2 
2.5 Information Owners & Responsibilities BS1192:3 2 
2.6 Model Management BS1192:3 2 
2.7 Classifications BS1192:3 2 
2.8 Referencing BS1192:3 2 
2.9 Output Definitions BS1192:3 2 
2.10 Geospatial Referencing and interfaces BS1192:3 2 
2.11 Procurement Processes BS1192:3 2 
2.12 Data input processes (IP Sensors) BS1192:3 2 
2.13 Data Input Processes (inc Cloud, topo etc) BS1192:3 2 
2.14 System Commissioning Processes BS1192:3 2 
2.15 Handover Process BS1192:3 1 
2.16 COBie.xx delivery processes BS1192:3 1 
2.17 Health & Safety File type information BS1192:3 3 
2.18 Maintenance Updates BS1192:3 3 
    
    
    
    
 Library Objects for Architecture, Engineering and 

Construction 
BS 8541-1 1 

 Scope  1 
 Terms & References  2 
 Management Process  2 
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 Security  2 
 Identity and Ownership  1 
 Liability and IPR  2 
 Classifications  1 
 Status  2 
 Delivery Process  1 
    
 Identification and grouping BS 8541-1  
 Identifiers  1 
 Formats  1 
 Versioning  1 
 Identification Attributes  1 
 Grouping Attributes  1 
    
    
 Shape and measurement BS 8541-3 2 
 Visual representations  3 
 Symbol Representations  3 
 Delivery Requirements  1 
 Validation attributes  3 
    
    
 Attributes for specification and simulation BS 8541-4 4 
 etc   
    
 Overall Implementation Guidance information to 

deliver useful and concise help to key 
stakeholders in the supply chain 

Guide 2 1 

 Clients Guide 2 1 
 Investors Guide 2 1 
 Contractors Guide 2 1 
 Designers Guide 2 1 
 Sub Contractors Guide 2 1 
 Commissioners Guide 2 3 
 Maintainers Guide 2 2 
 Users Guide 2 2 
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It is proposed to 
asis to take fo

that the developed material for each of the three packages can be adopted as a 
rward in developing the training/CPD element of the BIS strategy. In the first 

 require reformulating in order to incorporate the push-pull focus of 
ess within the Strategy along with COBie. Once this material has 

een developed the various delivery mechanisms will be required to be explored and established 

Awareness Guidance Web Training 
Technical 

Training 
Non Accreditation 

Tiered 
Measurement / 

review / 
marking

Post 
Project 

Evaluation 

b
instance, these packages will
the BIM implementation proc
b
before the training/CPD is rolled out." 
 
The research work underway at Reading, Salford, Northumbria and others should be coordinated 
and links should be maintained with overseas research establishments to ensure our goal of being 
an international market leader is realised. 
 

 & Toolkits Portal Specific technical/ 
ancillary structure bench

Client type         

Public �9 �� �9  �9 ? �9  �9  �9  �9  

Private �9 �9 �9 ? �9  ?    �9  �9  

Hybrid �9  �9  �9  ? �9   ?  ? �9  

Framework 
aggregated �9  �9  �9  ? �9   ? �9  �9  
Supplier Type          

Architect �9  �9  �9 �9   ? �9  �9  �9  

Engineer �9  �9  �9 �9   ? �9  �9   ? 

Surveyor �9  �9  �9 �9  �9  �9  �9  �9  

Facilities 
Management �9  �9  �9  ? �9  �9  �9   ? 

Contractor / 
Builder �9  �9  �9 �9   ? �9  �9  �9  

Specialist 
suppliers �9 �9 �9 �9  ? �9 �9  ?      

Manufacturers �9  �9  �9 �9   ? �9  �9  ? 
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 Sources of Support / 

Income 
Commercial 
Considerations 

Awareness Institutions 
Regional BEIN centres 
Exemplar clients 
Cons Excellence 
Best Practice clubs 
BRE 
Universities  
TSB  
KTN  
ERDF  
Tie  is  into other d semination
prog s Naramme – such as t KPI 
Sponsorship 

This is unlikely to self fund 

Guidance & Toolkits Sponsorship 
Software suppli ash anders (C  kind) 
Sales of kits and DVDs 

Possibly nil? 
Pos come ge g? sibly in neratin

Web Portal Sponsorship 
Adv rtisie ng/ referrals 

This is unlikely to self fund 

Training Technical specific Software suppliers (Cash and kind) 
Course fees 
Uni rsitve ies 
Sharing facilities – HEI, BRE, Other 
training providers. 
Sector Skills councils 

Possibly nil? 
Possibly income generating? 

Training Non technical / ancillary Institutions (CPD) 
Course fees 
Universities 
Sharing facilities – HEI, BRE, Other 
trai ng pni roviders. 
Sector Skills councils 

Possibly nil? 
Possi lyb  income generating? 

Accreditation Tiered structure Software suppliers (Cash and kind) 
Acc ditare tion fees 
Licences 
Tie d lere vels 
Call for competition for this?  

Possibly nil? 
Possibly income generating? 

Measurement / review / 
benchmarking 

Lin to Kk PI Z  natioone and nal suite. 
Data contract additionally 
Constructing Excellence 
Lic ce en fee gine s for online en
module 

This is unlikely to self fund 

Post Project Evaluation BRE? 
Co pletim on Certificate fees. 
Income from assessor tr der aining un
accreditation scheme. 
Outsourcing? 

This may progress to self fund 

 
Assumptions are that there will be a national road show and nationwide coverage of events. The material 
that is required will be created simultaneously for all tiers of support and accreditation. All inception costs are 
incurred in the mobilisation year.  
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Appendix 9 
 
BIM Deliverables  
Nigel Fraser 

part of the 
obilisation activities and mapped onto the COBie data definitions at each project stage as well as 

 
 
This section attempts to identify what questions a client for a capital project will be seeking to have 
answered in order for a project to successfully pass through a Project Gateway. It attempts to 
define what BIM deliverables would enable this with a view to them being included in contracts.  
 
It is generic whilst indicating how it aligns with the CIC/RIBA Outline Plan of Works, GRIP and ICE 
process descriptions.  The work commenced here will need to be completed as 
m
being completed for later stages.  This will form the basis of the data drops described in Appendix 
13.  An example contract for the procurement of these services, linking deliverables to the NEC3 
form of contract is to be found in Appendix 19. 
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Approximate 
Project Phases 

Question to answer BIM deliverable  
(to answer question) 

BIM Maturity Level

How will BIM be managed 
and exploited in this 
project? 

A contractual BIM implementation plan for 
the project defining different levels of 
design maturity for each project phase, who 
will develop the content, to what standards, 
who will be authorised to use it, for what 
purpose, how it will be coordinated, who will 
own what and how information inc. libraries 
and incompatibilities shall be resolved. This 
is to include the means and protocols for 
the communication of information between 
parties. This is to be reconfirmed for 
each project phase below. 

1, 2 & 3 

What is the available site? 
What physical constraints 
are there on and around 
the site? 

3D laser, photogrammetric and / or radar 
survey generated solid model and CDF 
mesh including ground conditions and 
existing structures. (May be existing 
information from a reliable BIM or GIS 
source) Google maps / OS Maps etc 

Optional at any level, 
1, 2 or 3 
 
Minimum for Level 1, 
2 or 3 or survey 
needed 

What services constraints 
(water / drainage / 
electricity) exist? 

Existence and current utilisation 
parameters available for inclusion in a 
model 

All levels if relevant 

What site specific safety 
considerations need to be 
made? 

Safety briefing information contained in 
model (EG location of power cables, gas 
pipes, filled in basements, pits etc). 
Reference to any existing H&S File or O&M 
systems. Induction for capex and opex 
phases 

Level 1, 2 and 3 in an 
appropriate form for 
the BIM 
Implementation Plan 

What is the initial view of 
capital cost? 

Model of the development’s volumes  
Schedule of internal volumes, land, floor, 
wall and roof areas or service runs aligned 
with generic cost data as aggregated by the 
cost estimator  
Fabric not normally represented. 
Level of detail to be developed 

Level 1: from 2D 
model 
Level 2 & 3: from 3D 
model 

What is the initial view of 
revenue (FM) cost? 

Oriented model that minimises energy use. 
Energy use target or aspiration using an 
initial environmental performance model  
Major maintenance and capital 
replacement costs identified 

Level 1: from 2D 
model 
Level 2 & 3: from 3D 
model 

What is the initial view of 
revenue income? 

Schedule of (floor) areas by rental 
classification 

Levels 1, 2 & 3 

How would the 
development look on the 
site? 
How would development 
control authorities be 
convinced of the strengths 
of the development? 

3D Sketch 
 
High definition photo rendition of 3D laser 
survey. 
 
3D solid model overlay onto photo rendition 

Level 1 
 
Optional at Levels 2 & 
3 
 
Level 3 

Will the development meet 
the flow rate 
requirements? 

People, fluid and or traffic flow model and 
simulation – spreadsheet based 

Levels 1, 2 & 3 
 

How will logistics 
requirements be met? 

Outline simulation model of people and 
material flow capacity for the construction 
phase 

Optional levels 1,2,3  
Identification of 
constraints may 
suffice 

To OGC Gateway 
1 
Business 
Justification (for 
each option) 
 
RIBA Feasibility 
stage A 
Appraisal 
 
CIC Stage 1 
Preparation 
 
ICE Project 
Management 
Framework (PMF) 
Gate 0 Strategy 
 
TfL CIMM  
Pipeline 

How will security 
requirements be met? 

Outline simulation model of people and 
material flow capacity for the required 
security level during construction 
– spreadsheet based 

Optional levels 1,2,3  
Identification of 
constraints may 
suffice 

* AIA = American Institute of Architects Levels of Detail defined in BIM Protocol E202
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Approximate 
Project Phases 

Question to answer BIM deliverable  
(to answer question) 

BIM Maturity Level

What site information 
is to be provided? 

The survey and associated constraints 
parametric data from earlier stage 

Levels 1, 2 & 3 

What will be the 
generic services 
philosophy (passive / 
natural ventilation / % 
renewable energy etc) 
How will design and 
material quality be 
defined? 
Are there any specific 
FM requirements? 

Generic services philosophy recorded 
 
 
 
 
 
Manufacturers’ model information for 
mandated products (if any) - minimal data 
for cost, volumetric information, part codes, 
and relevant performance parameters) 

Levels 1, 2 & 3 
 
 
 
 
 
Levels 2 & 3 

How will whole life cost 
be assessed? 

Model information conforming to BS ISO 
15686 and  BSI PD 156865 to an agreed 
level of precision 

Optional  
Level 2 
Required  
Level 3 

What format shall the 
information be 
delivered to the client 
in? 

Model information compliant with the 
client’s technical standards (or 
BS1192, BS7000:1, BS8451 or IFC or 
proprietary format(s)) 
Using classification codes for building 
objects as specified or using 
UNICLASS to AIA*Level of 
Development: 100 

Level 1 
 
Level 2 
Level 3 
Levels 1, 2 & 3 
 

To OGC Gateway 
2 
Procurement 
Strategy 
 
RIBA Stage B 
Feasibility -  
Strategic Briefing 
produced for or 
by the client 
 
CIC Stage 1 
Preparation 
 
ICE PMF 
Feasibility 
 
Network Rail 
(NR) GRIP up to 
3 option selection 
 
TfL CIMM 
Define 
Requirements 
 
TfL Spearmint 
Within Initiation 
 

How will the outline 
planning application 
information be 
generated? 

Drawings, renditions and reports 
generated from 3D model 

Level 1 – from 2D 
model 
Levels 2 & 3 – from 
3D model 
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Approximate 
Project Phases 

Question to answer BIM deliverable  
(to answer question) 

BIM Maturity Level

What is the Concept Design? Rendered  block diagram in site 
context including significant 
equipment layout, generally to  
AIA*Level of Development: 100 

Level 1 – 2D 
Levels 2 & 3 3D 

W roposal f  hat is the outline p or
structural design? 

Structural design sufficient for 
simulation modelling for loads, 
including wind + simulation models & 
reports 
Size and weight information in model 
Temporary construction loads 
assessed 

Levels 1, 2 & 3 – 3D 
geometry 
 

W  output hat are the
requirements from services 
systems? 

Zoning of services sufficient for first 
iteration of spatial requirement 

Level 1 – 2D 
Levels 2 & 3 – 3D 
geometry 

C ran the services and structu e 
b ce combined within the Con ept 
Design w 3D volumesithin the  
available? 

Combined model to demonstrate the 
first iteration of coordination 

Level 1 – 2D 
Levels 2 & 3 – 3D 
geometry 

C Paan Building Regulations rt L 
and Energy Performance 
Certificate Requirements be 
met? 
Can the Client’s BREEAM or 
LEED objectives be met? 

High level simulation models and 
reports. 
 

Level 1 – 2D 
Levels 2 & 3 – 3D 
geometry 

Has the concept been designed 
for efficient manufacture and 
assembly? 
How easy is it to build? 

Modularisation strategy evident in the 
model. Build sequence recorded in 
the model. Critical elements of the 
model designed in detail. Critical 
logistics routes verified in the model. 

Level 1 – 2D 
Levels 2 & 3 – 3D 
geometry + time 

W ost hat is the preliminary c
estimate? 

Schedule of capital costs based upon 
quantity and rate take off’s from the  
model and an associated schedule of 
assumptions. 
Whole life cost assessment based 
upon this plus in use simulation 
results and documented maintenance 
assumptions. (As per BS) 

Level 2 
 
 
 
Level 3 

How shall the facility be 
procured? 

Recommendations based upon an 
analysis of the model and associated 
cost elements. 

All Levels 

How will the outline proposals 
be communicated to the client? 

A model with separate layers for 
structure and services compliant with 
specified Standards. 
Ability to provide 3D “walk through” 
presentation from the primary model. 
Schedule of facilities included within 
the development. 
Generic simulation results for the 
services philosophy and schedules 
demonstrating that the brief will be 
met by the resulting development. 

All Levels 
 
 
Level 2 & 3 
 
All Levels 
 
Level 2 – associated 
models 
Level 3 – integrated 
model 

How will client specific 
performance needs be met? 

Model based simulations as 
appropriate. 

Level 1 – Calculations 
Level 2 – associated 
models 
Level 3 – integrated 
model 

How will special presentation 
needs be met (EG to 
stakeholders and approvers)? 

Combination of the model plus 
survey, photographic, rendition and 
time sequenced information as 
specified by the client. 

All levels as a 
function of what is 
available from the 
above. 

OGC Gateway 3A  
Design Brief & 
Concept Approval 
 
End of RIBA 
Stage C Concept 
 
CIC Stage 2 
Concept 
 
ICE PMF Concept 
Design 
 
NR GRIP 4 Within 
Single Option 
Selection 
 
TfL CIMM 
Procure 
 
TfL Spearmint 
Within Initiation 

Is the cost plan and cash flow 
forecast reliable and the risk 
allowance reasonable? 

Model containing architecture plus 
cost and time sequence information. 

Level 1 – 2D geometry 
Level 2 – 3D geometry, 
associated models 
Level 3 – 3D geometry + 
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integrated model 

 
Approximate 
Project Phases 

Question to answer BIM deliverable  
(to answer question) 

BIM Maturity Level

Is the design developed to 
demonstrate detailed proposals 
for: 

- Coordinated design 
intentions 

 
 

- Site layout 
 
 
 
 

- Planning & spatial 
arrangements 
 
 
 
 
 
 
 
 
 

- Elevation treatment 
 
 

- Construction systems 
 
 

- Environmental systems 
 

 
- Buildability 

UK equivalent of AIA Level of Detail: 
200 
 
Zones allocated to demonstrate 
adequate space for coordination, 
including building services. 
 
Survey of site, Point cloud data 
processed to form 3D site model. 
High definition photography overlay 
on 3D survey. 
 
Development model superimposed 
upon 3D laser survey model viewable 
from a range of pre-agreed 
perspectives. 
2D general arrangement drawings, 
plans, cross sections and elevations, 
produced from the 3D model. 
 
Schedule of facilities produced from 
the model. 
 
Rendered model information of the 
required elevations. 
 
Structural information in the model. 
Envelope information in the model. 
 
Generic services and control systems 
sizing / capacity information included 
in the model. 
 
Optimised construction sequence and 
programme information developed in 
the model. 
 
Clash prevention confirmation 
simulations for 

- Services & structure 
including profiles, basic 
specifications & tolerances 

- Access routes 
- Lifting operations 

Levels 1, 2 & 3 
 
 
Level 1 – Calculations 
Level 2 – associated 
models 
Level 3 – integrated 
model 
Level 2 - Optional  
Level 3 - Required  
Level 2 - Optional  
Level 3 - Required  
 
 

Level 2 - 
Optional Level 3 - 
Required  
 
 
 
 
 
 
Level 1 – 2D model 
Levels 2&3 – 3D model 

 
Level 2 -Optional  
Level 3 – Required 

 
Level 1 – 2D model 
Levels 2&3 – 3D model 
 
Level 1 – 2D model 
Levels 2&3 – 3D model 
 

 
Level 1 “extruded 2D to 
3D Levels 2&3 – 3D 
model 

 
Level 1 “extruded 2D to 
3D Levels 2&3 – 3D 
model 

Is the cost plan robust (firm)? Quantity take off from BIM 
Schedule assumptions based on build 
sequence used in BIM. 
Evidence that results of virtual and/or 
real prototyping of innovative and 
complex elements of the design have 
been incorporated into the BIM. 

Levels 1, 2 & 3 
 
Levels 2 & 3 
 
Levels 2 & 3 

OGC Gateway - 
Intermediate point 
between 3A and 
3B 
 
End of RIBA 
Stage D Design 
Development 
 
CIC Stage 3 
Design 
Development 
 
ICE PMF Concept 
Design 
 
NR GRIP 4 
Single Option 
Selection 
 
TfL CIMM 
Procure / Design 
 
TfL Spearmint 
Within Initiation 

Is the cash flow forecast 
reliable? 

Sensitivity analysis, varying aspects 
identified as high risk in the project 
risk register. 

All Levels 
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Will the development perform as 
specified by client’s 
requirements 

Model based simulations as 
appropriate, demonstrating with 95% 
confidence that the development will 
perform as required (taking into 
account the levels of predictability 
achieved in the past from similar 
simulations). 

All Levels 

 
Approximate 
Project Phases 

Question to answer BIM deliverable  
(to answer question) 

BIM Maturity 
Level 

Is the design coordinated at 
a component and building 
element level of detail? 

A detailed model including both 
geometry and specification 
information and detailed 2D 
drawings generated from it. 
AIA Level of development: 300 

Level 1 – 2D 
Level 2 – 3D 
associated 
models 
Level 3 – 3D 
integrated model

Does the design meet 
statutory standards? 

Model with sufficient information 
to demonstrate a compliant 
design. 
Simulations of: 
- energy use during life and 
related carbon use calculations 
- acoustics and PAVA 
performance 
- fire & smoke modelling and 
evacuation 
- vehicle and people movement 
capacities 

Level 1 – 2D 
Level 2 – 3D 
associated 
models 
Level 3 – 3D 
integrated model

Is the design safe to 
construct? 

Model includes construction 
sequence and identifies working 
at height and edge protection.  
CDM driven activities 

Level 1 – 2D 
Levels 2 – 3D 
associated 
models 
Level 3 – 3D 
integrated model

OGC Gateway 
3B  
Detailed Design 
Approval 
 
End of RIBA 
Stage E 
Technical 
Design 
 
CIC Stage 3 
Design 
Development 
 
ICE PMF 
Within Detailed 
Design 
 
NR GRIP 5  
Within Detailed 
Design 
 
TfL CIMM 
Within Develop 
 
TfL Spearmint 
Within Initiation 

Is the design safe to use? 3D “walk through” for stakeholder 
assessment. 

Level1 – 3D 
sketch 
Level 2 – 3D 
associated 
models 
Level 3 – 3D 
integrated model
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Approximate 
Project Phases 

Question to answer BIM deliverable (to answer 
question) 

BIM Maturity 
Level 

Is the information 
presentable so as to obtain 
statutory approvals? 

To be developed – Refer to the 
“Planning Portal” project? 

TBA 

Is there sufficient site 
information available to 
achieve a reliable tender? 

3D model based on laser scan 
survey (optionally including high 
definition photographic overlay). 

Levels 0 & 1 
Level 2 optional 
Level 3 
requirement 

Is there sufficient design 
information to get a reliable 
tender (model, drawings, 
specifications, schedules, 
room data, bills of quantities 
etc)? 

5D model with both geometric, 
specification and performance 
data, with confirmation of the 
absence of clashes between 
building, structure and services. 
AIA Level of Development: 400 

Level1 – 2D 
model 
Level 2 – 3D 
associated 
models  
Level 3 – 3D 
integrated model

OGC Gateway 
3C: 
Detailed Design 
Approval 
 
End of RIBA 
Stage H 
Preconstruction 
(to Tender 
Action) 
 
CIC Stage 4 
Production 
Information 
 
NR GRIP 5  
Detailed Design 
 
TfL CIMM 
Within Develop 
 
TfL Spearmint 
Within Initiation 
 

Is there a means of 
controlling distribution of 
documents? 

Definition of how the nominated 
supplier shall communicate and 
obtain responses from the client. 
New Level 2 BS1192 

All levels 

 
NB If “design & bu validation t  appropriate for either use as 

m posals”. 
ild” this table requires 
ents” or “contractors pro

o ensure that the information is
“employers require
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Appendix 10 

B

h dominantly non-graphic data about a facility. The primary 
n for th  ensure Ope cupier 

ceives the information about the facility in as complete and as useful form as possible. Wherever 
ta sh  CO  ad ct as a 

 th menta orma

s cre fo mm ation 
acilities s edi ible o arose 

labor t ng and 
ns Association. In 2008 it was revised as COBie to ensure that it was relevant to 
orldwide and was fully compatible with international standa

lassification. Ad e approac ate University 
nive , in The 

.

n-proprietary format based on a multiple page spread sheet. It is designed to be 
d by organisations of any size and at any level of IT capability, allowing each of 

ibute efficiently to a single representation of the asset. It requires only information 
ld be) available anyway, so it does not represent a change in the expected content, 

fulness and accessibility. The intent is to not create information that is not already 
vailable or produced as part of the existing processes. The aim is to structure and rationalise the 

ility and visibility of design, construction and handover 
ecisions to all supply and client side stakeholders.  

 
COBie is used for communication, as a means of information exchange between parties, 
particularly to the customer.  Where automation is not in use, such as in the lower tiers of the 
supply chain, COBie information can be captured using direct entry into the spread sheet, often 
using cut-and-paste from existing schedules and documents. Parties including the client can use 
the COBie format as a primary document for managing the asset. Design development, 
construction management and asset management applications have had no difficulty in interfacing 
with the format. 
 
COBie comprises sheets that document the facility, the levels (or sectors), spaces and zones that 
make up the function of the facility. These are then filled with the actual manageable systems and 
assets and details of their product types.  During construction and installation these are amplified 
with information about the spares, warranties, and maintenance requirements. Throughout the 
process additional attributes, issues and documents can be associated to all these items. 
 
 

                                                

What is CO ie?  

icle for sharing preCOBie is a ve
motivatio e use of COBie is to

ould be recorded within

 that the Client as Owner, 

Bie. The COBie dataset can

rator and Oc
re
possible, da
guided index to
 
COBie2 wa

bout f

ditionally a
tion.  e supplementary docu

ated to provide a means 
o that the client can imm
ation of the US Departmen

tion, including 2D and 3D inf

r the faculties industry to co
ately take full and respons
of State, US Army Corps of E

unicate inform
wnership.  It 
ineers, NASA, 

a
from the col
the Vetera
facilities w rds for data and 
c opters of the COBi

rsity Southern California
 

h also include public and priv
the UK Vinci Construction Ltd, and in Germany, 

 owners, 
of Indiana, U
State of Bavaria
 
COBie is a no

asily managee
them to contr
that is (or shou

nly in its useo
a
information for re-purposing and use downstream.  COBie also acts as an index to other 
documents. Overall COBie provides traceab
d

 
2 COBie (Construction Operations Building information exchange) was developed by a number of US public agencies to improve 
the handover process to building owner-operators. 
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COBie documents the asset in 16 consistent and linked sheets 

 
We anticipate that our application of COBie will develop as the various technologies in the market 

aged in or 
nsport mechanism 

d to have a more robust system for 
 grow.  For this reason we have 

ses.  

Our final vision for the delivery of this information will be a fully web enabled transparent (to the 

mature, broadly in line with our “maturity levels model” described in appendix 3.  For the majority of 
the five years of the life of this strategy we anticipate that most of the market will be eng
around level 2.  For all deliveries at this level, COBie will be adequate as a tra
but may well require additional development to cope with additional attached data, which some 
clients may start to wish for collection.  There will also be a nee
processing the information as our understanding and needs
identified a stage where we would hold all delivered data in a database to enable these proces
This will need additional guidance as there would be a need to synchronise data, COBie, 
calculations and proprietary information at the same point in time. 
 

user) scenario, based on the Building Smart IFC/IDM and IFD standards. 
 
The model below illustrates this progression, with respect to maturity level. 
 

export

export

exportexport
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FM, O&M

Applications
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Paper / SpreadsheetSeparate Development

FM, O&M
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Appendix 11 
 
Handover Information 
Adam Matthews 
 
This appendix details and recommends how handover can be improved for clients through the 
delivery of consistent and structured information to enable public assets to be maintained and 
operated.  
 
In order to improve the measurement and management of public assets, the strategy recommends 
that public clients request specific information be delivered by the supply chain at key defined 
points in the delivery process. This recommendation draws on best practice observed in the US, 
which witnessed an improvement of the supply chain’s adoption of BIM and the benefits accrued 
by public clients.  
 

he specified information set, called COBie , delivers consistent and structured asset information 

                                                

T 3

useful to the owner-operator for post-occupancy decision-making. This ‘information delivery’ 
approach effectively insulates the public client from process complexity, technology change and 
competitive issues – which remain in the supply chain.  
 
During the mobilisation phase of the programme the client specified information set, COBie, will be 
localised for UK purposes to support carbon related decision-making; and extended to 
accommodate the requirements of public infrastructure owners. The mobilisation team are 
recommended to identify specific ‘information use’ examples to inform client decision-making, and 
to support clients for the maintaining of the public asset information.  
 

  

 
3 COBie (Construction Operations Building information exchange) was developed by a number of US public agencies to improve 
the handover process to building owner-operators.  

��
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Recommendations for Improving Information Handover to Clients 

very Overview 

 quantity of information handed over to clients as well as placing the requirement to 

 the quality and scope of information delivered by supply chain. Finally, the 

Information Deli

In order to enhance clients’ ability to measure and manage assets we recommend that clients are 
consistent in their request for information from the supply chain during the asset lifecycle. This 
report recommends a progressive improvement to the method of information delivery, and the 

uality andq
deliver digital data in a pre described format (COBie). 
 
To implement the strategy of progressive improvement of data exchange between clients and 
supply chain a three phase approach is recommended. Firstly, the strategy improves the process 
by which information is requested and exchanged between supply chain and clients. Secondly, the 
trategy enhancess

strategy demands more from the supply chain in both information quantity and delivery method 
(Table 1). 
 

Phase Change in ‘how 
information is delivered’ 

Change in ‘what 
information is 
delivered’ 

Information 
Delivery method 

What is 
delivered 

One Medium improvement to the 
way information is requested 
and delivered by and to 
clients 

Small improvement to 
the amount and quality 
of information delivered 
by supply chain 

BIM information 
supplied in 
Microsoft Excel 

Cost and 
carbon 
operational 
information 

Two Small improvement to the 
way information is requested 
and delivered by, and to 
clients 

Medium improvement to 
the amount and quality 
of information delivered 
by supply chain 

BIM information 
supplied in 
Microsoft Excel 

Whole life 
cost and 
whole life 
carbon  

Three Large improvement to the 
way information is delivered 
by, and to clients 

Medium improvement to 
the amount and quality 
of information delivered 
by supply chain 

BIM information 
supplied in 
international 
standard spatial 
format 

Spatial 
information  

Table 1: Progressive improvement to information delivery 
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At the implementation level this strategy relies on three primary functions being delivered and 
executed by both clients and supply chain:  

1) Gathering of public asset information is consistent, structured and comprehensive 

2) Maintaining the information gathered about public assets is critical to ensure client 
decision-making is based on accurate and up-to-date data 

3) Clients must be Using information to support decision-making in order that the strategy 
successfully delivers the aims of the programme. 

The Figure above aligns the delivery processes documented in the various industry plans of works 
and identifies when data deliveries should be made.  Also indicated are key questions and likely 
benefits to be accrued at each stage of delivery.  Our Goal is to achieve the green line in terms of 
deliverable benefit. 
 
These functions are critical in order to develop a ‘virtuous circle’ (Carbon Trust, 2009) where asset 
owners improve decision-making. The implementation recommendations for these three functions 
(Gather, Maintain and Use) are described below. 

Implementation recommendation to Gather Information 
 
The working group recommends that Government clients mandate the supply chain to deliver 
public asset information in a specific structured and consistent format, referred to as the COBie4 
format. This specified information set, COBie, is requested of the supply chain at key stages 
through the asset lifecycle to support decision-making by the client during the construction phase 
and through the operation and maintenance phase of the asset.  
 
During the mobilisation phase of the BIS programme the COBie format will be amended for UK 
requirements to include support for carbon related decision-making; and extended to 
accommodate the specific requirements of public infrastructure owners. This extension is required 
owing to its original development for building asset owners.  
 
The working group specifically recommends that during Phase 1 of the roadmap that only carbon 
information related to operational energy and carbon are included for building assets only. For 
example, this may include Energy Performance Certificate (EPC) and Display Energy Certificate 
(DEC) related information. Phase 2 would include embodied carbon information to support ‘whole 
life carbon’ related decisions that consider the total ‘lifetime’ amount of energy and carbon 
consumed and emitted by materials or products. This recommendation is based on the maturity 
and standardisation of operational and embodied carbon related information and decision-making 
for building assets. Furthermore it adopts a position aligned with the IGT’s Low Carbon 
Construction Report (2010), refer to  
 

 
                                                 

4 COBie (Construction Operations Building information exchange) was developed by a number of US public agencies during 2005 
– 2008 to improve the handover process to building owner-operators.  
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the use of COBie in Civil Engineering and Infrastructure Handover 

 
t a 

comprehensive handover, in general Civils/Infrastructure (C/I) handover is done to a far lower 
and 
tion 

handover may make COBie seem an additional task, whereas in the building sector much of the 

inf
 

r 

to 
(Manual and Contract Documents for Highway Works).  A deeper review would examine these 

manage the onsite 
spections, and photography relating to the complex and overlapping structures. This is an 

 contractor, sub-contractors and suppliers.  
he ease of use comes from making the spread sheet template available as the simplest possible 

Technical Review of 
Nick Nesbitt 

It was found that whilst major clients such as BAA and HA (Highways Authority) expec

standard, if at all. Evidence for this weakness is provided by the high amount of re-surveying 
re-inspection that is undertaken after handover. Unfamiliarity with best practice for informa

effort in preparing COBie datasets replaces effort that would have gone into other tasks.  Ironically 
once data is collected infrastructure owners often tend to make far more effective use of the 

ormation than building operators. 

BAA and HA have specific handover requirements, which can include the requirement to handove
dataset already structured to their specific CAFM applications. The BAA requirements are specific 

the construction arm. The HA requirement is included in the requirements of the MCDHW 

systems, but the point can be made that by imposing a local or proprietary solution, these larger 
enterprises may reduce the chances of common standards such as COBie being adopted.   
 
Vinci has responsibility for some significant infrastructure and is using COBie to 
in
example where poor handover has had to be remedied afterwards by creating a COBie dataset.  
 
The image below emphasises that the development of a COBie dataset is a continuous process 
with contributions coming from consultants and from the
T
low-cost universal interface. Other interfaces have been developed by service and software 
providers.  
 
 

 
COBie dataset is created in a continuous process. (ERDC) 
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The fol
for the uses indicated by the presence of a “X” at the intersections in the matrix. 

               ight) 
 
Specified
Use 
(below) 

name name 
ctural 

Engineer 
Service 
Engineer 

Acoustician 
name 

QS 
name 

Builder 
name 

etc 

lowing table authorises the named organisations to use and rely upon the model information 

 
     Model User:  Client Architect Stru

(r

 
name name 

Site orien X       tation X 
Visualisations X X       
Floor area / volume 

capacity 
X X 

/ 
assessment 

      

Facilities schedule X X   
(to be completed) 

   

Applied analysis     X    
Cost esti  X X  mation  X   
Clash avo     idance  X X X 
Materials content 

ke off 
     

ta
X X  

Build sequencing  X X X  X X  
etc         
etc         

 
(Table content is illustrative and incomplete) 

 Authorised uses of the building information model in each project phase 

overed by this contractual appointment 

 
5
 
Use Project Phases c
 To OGC 1 To OGC2 etc   
 RIBA A RIBA B etc  (or others) 
Site orientation   

X 
     

Visualisations X       
Floor area / volume      
/ capacity 

ent 
X 

assessm

  

Facilities schedule  
X 

      

Applied analysis    
(To be completed) 

  

Cost estimation        
Clash avoidance        
Materials content 
take off 

       

Build sequencing        
etc        
etc        
        
        
 
 
6 Model ownership 
 
Model ownership is determined by the terms and conditions applicable to the ownership of intellectual 

r of this information. property as agreed between the client and its contracted supplie
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Provision of model information does not convey ownership of the software used to develop the Model. 
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Appendix 21 
 
Glossary 

IA   American Institute of Architects 

ilding Information Modelling 

Building Research Establishment 

BRE’s Environmental Assessment Methodology 

IMM   TfL programme & project process for underground transport 

ystem 

RIP   Network Rail project management process 

ry Foundation Classes (data formats) 

 Energy and Environmental Design assessment methodology 

vernment & Commerce 

larm system 

me & project management process for surface transport 

r London 

 A coding system for building components – published by CPIC 

RE    Building Research Establishment 

CO2    Carbon Dioxide 

CO2E    Carbon Dioxide Equivalent 

GHG    Green House Gases 

DECC    Government Department of Environment and Climate Change 

IGT    Innovation and Growth Team 

IUK   Infrastructure UK 

GCCB   Government Clients Construction Board 

CIC   Construction Industry Council 

RIBA   Royal Institution of British Architects 

ICE   Institution of Civil Engineers 

 
 
 

 
A

BIM   Bu

BRE   

BREEAM  

CDF   Common Data Format 

C

GIS   Geographical Information S

G

IFC   Indust

LEED   Leadership in

OGC   Office of Go

PAVA   Public Address & Voice A

Spearmint   Tfl program

TfL   Transport fo

UNICLASS 

B
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Appendix 22 
 
 

aveat C
 
The key principle of the strategy is that the Construction Industry will respond to the opportunity 

overnment Construction Client should 
 in the industry and be prepared to 

 
 
 
 
 
 

created by government with innovation and solutions, the G
anticipate some inertia, should aim to encourage a single voice
manage the outcomes of the initial development work streams. 
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