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Infrastructure connects us to each
other and the natural environment,
and is the foundation for the services
that we depend on. It is essential
that we focus on the outcomes that
we need for people and nature when
we are choosing where and how to
intervene in this complex system.

3
Infrastructure

and Projects
Authority

The Infrastructure & Projects Authority (IPA)is the
government’s centre of expertise forinfrastructure
and major projects. We sit at the heart of government,
reporting to the Cabinet Office and HM Treasury, and
form a key part of the UK's infrastructure ecosystem:

National Infrastructure Commission: established
in 2015 to provide independent expert advice on the
UK'slong-terminfrastructure needs

HM Treasury: makes strategic decisions on
infrastructure policy and spending

IPA: drives best practice and innovationin
infrastructure delivery

UK Infrastructure Bank: established in 2021to provide
finance for local and private infrastructure projects
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1 Ministerial Foreword - Lord Agnew and Financial Secretary to the Treasury

1.1

Lord Agnew 12
Minister of State at o
the Cabinet Office
and Her Majesty’s
CERIRY

1.3.

2 Transforming Infrastructure Performance: Roadmap to 2030

High quality, sustainable, resilient 1.4.

infrastructure is central to this
government’s vision for the future

of the UK, as set out in the National
Infrastructure Strategy and the Plan for
Growth. The National Infrastructure and
Construction Pipeline published today
forecasts nearly £650 billion of investment
ininfrastructure over the coming decade.

1.5.

Suchinfrastructure is critical if the
Governmentisto achieveitslongterm
ambitions for people and businesses
across the United Kingdom: ambitions
tolevelup across the country, strengthen
the Union, meet the UN Sustainable
Development Goals and put the UK on the
path to net zero emissions by 2050.

We know the scale of the challenges

we face; moving the UK to a net zero
economy alone is a gigantic undertaking
that has never been done before. The
Government is confident in the ability and
ingenuity of the people and businesses of
the UK torise to them. But forits part,
government must rewire its decision
making and other processes in order to
embed respect for nature, better data
sharing, greater safety and security for
our society and a more effective long-
term partnership with the private and
voluntary sectors.

The Transforming Infrastructure
Performance programme is central to
this process of change. Its objectives
and challenges are clear, and it falls to all
of us now to step up and deliver.

We want government departments and
their delivery bodies to think robustly
about how they are translating intended
outcomes into delivery. And we want our
industry partners to bring forward
innovative solutions that accelerate
progress, to consistently deploy new
technologies toimprove project
performance and to investin the skills
and training that will build our future
workforce.

Rt Hon Jesse Norman MP
Financial Secretary to
the Treasury

In developing this roadmap, we have been
struck by the generosity of our partners
and the collective commitment to change
across government, industry and
academia. The Government must now
capitalise on thisrenewed appetite for
reform, to lay firm foundations for UK
infrastructure delivery wellinto the

21st century.




2.1

2.2.

Introduction - Nick Smallwood

Transforming Infrastructure Performance
(TIP)is the IPA's flagship programme
tolead system change in the built
environment. Its purpose is to transform
how the government and industry decide
tointervene in the built environment,
todrive astep changeininfrastructure
performance.

TIP's Roadmap to 2030 describesavision  2.3.
for the future in which we collectively

prioritise the societal outcomes we need,

and use modern digital approaches and
technologies, alongside improved delivery

'
| <

Nick Smallwood
Chief Executive, Infrastructure
and Projects Authority
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models to achieve them. Achieving that
vision requires a system for designing,
constructing and operating in the built
environment that is more resilient,
adaptive and sustainable, and that can
better withstand the inevitable shifts
and changes we will see in the

coming decades.

The Roadmap builds on the progress we
have made since the launch of TIP in 2017,
and the landmark publication of the
National Infrastructure Strategy in
November 2020 and the 25 Year
Environment Planin 2018. Important
steps have beentakeninrecentyears,
including resetting the Government's
Major Projects Portfolio, increasing

the granularity and breadth of the
infrastructure pipeline, greater focus on
delivery reform through Project Speed,
launching the Construction Playbook,
and improving discipline in project cost
estimating. But there is clearly much
further to go to ensure we maximise the
impact of nearly £650bn infrastructure
investment over the next decade, and
meet the challenges of delivering
infrastructure projectsin the digital age,
regenerating places across the UK,
achieving net zero carbon and
replenishing our natural environment.

2.4.

A

To help define and address this 2.5.

transformation challenge we have
developed a Built Environment Model
with industry that draws a direct line
between the outcomes we need as
asociety - characterised by the UN
Sustainable Development Goals -and

the decisions we make to build, maintain
and renew our infrastructure. The Model
shows how decisions oninfrastructure
must find balanced solutions for the
natural environment, the built environment
and the provision of services. The new
Project Outcome Profile will be a key tool
in supporting project sponsors to identify
priority outcomes across these areas.

We have used Focus Areas to demonstrate
the ways in which we need to change the
nature of our interventionsin the built
environment; delivering new economic
and social infrastructure, place-based
regeneration, and optimising the
performance of existing assets. These
have been overlaid onto the Built
Environment Model to show how we
canapply awhole systemview to
decision taking.
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2.6.

2.7.

Atthe heart of the TIP Programme lies
the need for a step change in productivity
and efficiency in the ways we plan, design,
manufacture, construct and operate
infrastructure. It will require data from

all parts of the system to inform decision
making, from improved information
management in delivery to the creation

of digital twins for asset maintenance

and optimisation.

Successful delivery will require clients
and suppliers to develop and adopt

new ways of working across the board;
to share information and embrace new
technologies that deliver better
performance and more balanced
outcomes across the asset lifecycle.
Project leaders will need to steer
innovative delivery inline with the
government’s complex policy objectives,
and embrace responsibility for the
delivery of outcomes as well as outputs.

Transforming Infrastructure Performance: Roadmap to 2030

2.8.

2.9.

The TIP Action Plan sets out 5 themes for
the changes that are needed to address
cross-cutting issues and opportunities,
and these will be managed through the
TIP programme. As always, best practice
in health and safety must be embedded
across the supply chainand asset
lifecycle. Building capacity and capability
from project sponsors to the frontline will
also be acritical enabler.

Inthe UK we have already advanced the
use of Building Information Modelling
inthe creation and care of our built
environment, incorporating more
categories of dataand integration across
the different elements. However, we need
to push this faster and further to apply
available technology to government
sponsored projects and encourage new
developments. Fifth generation
communications networks and Artificial
Intelligence canincreasingly support far
greater use of digital solutions(from
sensor and wireless technologies to the
use of robotics and augmented reality)
and significantly improve productivity.

2.10.

2.1,

As we look to the future, and a critical
upcoming decade for the UK, the IPA will
use the lessons and insights from the last
fouryears of the TIP programme, and our
engagement with industry, to change how
government decides what to build and
how to build it; not just looking at the
delivery of projects and programmes

to time and budget, but beyond to the
successful delivery of whole life,
balanced outcomes.

| would like to set out the challenge to
industry to work with the government to
grasp the opportunity for transformation
described in this Roadmap, and drive the
adoption of digital technologies and
consistent datainto the heart of our
projects, to ensure we can meet the
huge challenges of successful delivery
together over the next decade.




3 Industry statement, CLC

On behalf of the construction industry, the CLC welcomes
the publication of the TIP: Roadmap to 2030. The industry
has worked in partnership with the government to produce
the Roadmap, building on the partnership that delivered

the Construction Playbook and Our Vision for the Built
Environment.! These publications set out a shared intent to
improve the performance of the infrastructure and buildings
the industry delivers, and also how these are delivered:

by a world class industry that leaves a legacy of economic,
social and environmental improvement.

5 Transforming Infrastructure Performance: Roadmap to 2030



4 Purpose and vision
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4.

4.2.

4.3.

The purpose of Transforming
Infrastructure Performance is to
transform how government and industry
intervene in the built environment to
drive a step change ininfrastructure
performance.?

Since launching TIP in 2017 there has
been considerable progressinimproving
infrastructure performance in design and
construction. This Roadmap to 2030
builds on that success and goes further
to encompass the challenges of delivering
infrastructure in the context of net zero*
and the wider requirements of society to
balance building with the natural
environment.

The Roadmap to 2030 presents avision
for the future where we collectively
prioritise the societal outcomes we need,
and use data, technology and improved
delivery models to achieve them through
our interventions in the built environment.

Figure 1-The Built Environment Model



4 Purpose and vision

4.4,

4.5.

This Built Environment Model envisages 4.6.
anew approach to decision making that
isfounded on an understanding of the
interlinked nature of our infrastructure
systems. These systems provide the
foundation for the services on which we
alldepend, and impact on the natural
environment. By adopting policies and
taking decisions that acknowledge the
interconnected nature of these systems
we can secure outcomes that maintain
the right balance. See animation here

To support thisapproach policymakers,
project sponsors and asset owners need
to define clearly the required strategic 4.7.
outcomes, translate those outcomes
into long term delivery strategies;
balancing the impact of creating
additional new built assets with the
potential to maintain, renew or enhance
existing ones, and measure the
performance of the networks during
constructionand in operation to help
inform future decision making.

Transforming Infrastructure Performance: Roadmap to 2030

The UN Sustainable Development Goals*
provide a basis upon which societal
outcomes can be identified which address
the real world problems of people and
nature, providing an explicit rationale for
the policies we set and the interventions
that we may decide to make. Drawing the
direct line between those goals and the
delivery of projects and programmes on
the ground requires us to collaborate
digitally, to overcome cultural barriers,
and to adopt more enduring delivery
models and different ways of thinking
about value and reward.

Central to our successisusing the
advancesin technology that are now
available to drive improved productivity
and efficiency across the board, not only
inthe way in which assets are designed,
built and operated but also to ensure that
the goals of adaptation to climate change,
net zero and environmental gain can be
effectively addressed.


https://www.youtube.com/watch?v=KHkWwFWQSEY

5 Building on success

5.1

5.2.

The TIP Roadmap to 2030 builds on the
progress made since the launch of TIP in
2017. Itisanchored in government policy,
supporting the work that has culminated
inthe 25 Year Environmental Plan,®
National Infrastructure Strategy, and Plan
for Growth.

The principles that we set outin TIP 2017
remain valid and have driven positive
changesin delivery performance,
including:

Benchmarking for better performance -
establishing aninitial benchmarking
capability within IPA and publishing
best practice in benchmarking and
Cost Estimating Guidance to support
better decision making across
government.

Alignment and integration-HMT's
review of the Green Book for evaluating
investment decisions using a wider
selection of benefits, implementation
of the Public Value Framework to align
decisions to priority outcomes, and
updating IPA Assurance criteria to
reflect wider priorities to support more

Transforming Infrastructure Performance: Roadmap to 2030

integrated design at the start of projects,
such as the Oxford-Cambridge Arcand in
the Thames Estuary. The government has
endorsed the National Infrastructure
Commission’s design principles for
national infrastructure and committed

to embedding themininfrastructure
projects going forward.®

Procurement for growth - the
development and ongoing
implementation of the Construction
Playbook to support better informed
contracting with the private sector.

Smarter construction - supporting

the delivery of the Transforming
Construction Challenge; and progress
against the presumption in favour of
offsite construction, exemplified in the
prisons building programme.

Driving modern methods of construction.

In December 2020 the IPA published

the Government’s summary response

to the Call for Evidence onanew approach
to building - Platform Design for
Manufacture and Assembly (PDfMA),
including an overview of the progress
made by the Departments who are
committed to a presumption in favour of
offsite construction. Highlights include:

The Department for Education’s (DfE)
Modern Methods of Construction (MMC1)
framework went live in January 2020,
valued at up to £3bn, it incorporates the
next generation of standardised designs
and methods of delivery, including
panelised and component systems.

The Ministry of Justice (MoJ)is aiming
toincrease the percentage of offsite
construction on new build prisons,
building on the 70% achieved at

HMP Five Wells, and has developed
aModern Methods of Construction
strategy that establishes a vision and
structure for unlocking the delivery
of better social, economic and
environmental outcomes across the
Mod estate.

The Department of Health and

Social Care (DHSC)and NHS England/
Improvement are developing and updating
the Technical Standards to be set as
guidance for the planning, design,
configuration and delivery of healthcare
buildingsinthe NHS in England, which will
be particularly important for delivering
the New Hospital Programme within the
Health Infrastructure Plan.

The Transport Infrastructure Efficiency
Strategy(TIES)is a collaboration between
the Department for Transport (DfT), its
armslength client bodies and TfL that aims
to deliver a step-change in the efficiency
of transportinfrastructure projects.

The Defence Infrastructure Organisation
(DIO) within the Ministry of Defence has
embraced MMC where it represents value
formoney on awhole life basis and has
developed Building Performance
Standards which drive industry partners
to apply MMC technologies.” DIO will soon
refresh all of its standard asset type
designstoincorporate MMC and net zero
aspirationsinto a full digital model for all
new builds.


https://www.gov.uk/government/publications/best-practice-in-benchmarking
https://www.gov.uk/government/publications/cost-estimating-guidance
https://www.gov.uk/government/consultations/proposal-for-a-new-approach-to-building-call-for-evidence

5 Building on success

5.4.

5.5

The Government Construction Strategy 5.6.
2016-20(GCS) set out a plan to deliver

£1.7 billion efficiencies by 2020. This was
delivered, with departments achieving
improvements in efficiency and capability.
The TIP: Roadmap to 2030 succeeds

the GCS and will sit alongside the
Construction Playbook and the National
Infrastructure Strategy. It willend what is
seenas an artificial separation between
infrastructure and construction and
articulate a consistent shared vision for
the future of the built environment,
including the role that the government

plays through its construction projects. o7

The Construction Playbook will transform
how the government assesses, procures
and manages public works projects and
programmes. It mandates 14 policies that,
taken together, support: setting clear
outcome-based specifications,
developing new commercial models with
industry, driving innovation and Modern
Methods of Construction and increasing
the end-to-end speed of delivery.

Transforming Infrastructure Performance: Roadmap to 2030

Implementation of the Playbook is 5.8.

essential to enabling a more efficient

and innovative industry, and to driving
importantimprovementsin client
capability. It will create an environment
where building and workplace safety is
improved, significant progressis made
towards our net zero by 2050 commitment
and social value is maximised. This will be
akey focus for the IPA and government
over the coming years and central to
achieving the vision set outin the

TIP Roadmap.

Industry and the public sector have

started to use Building Information 5.9.

Modelling more consistently in the
delivery of infrastructure and are
beginning toincorporate more
categories of data, such astime and
cost, into our information models.

However, there are technical capabilities
that are not yet being asked for or applied
on government projects. Technology
infrastructure and capabilities, from 5G
networks to Artificial Intelligence, can
increasingly support far greater use

of digital solutions(such as sensor,
monitoring and wireless technologies,
robotics and augmented reality)in the
delivery and operation of our built
environment. Effective and more
productive delivery and operations will
require us toimprove and accelerate

our adoption of available technologies.

We have set out a small selection of case
studies(see page 36)that showcase
pockets of world class delivery using the
latest digital and technology solutions,
but these are not yet business as usual,
and the government sees no reason why
they shouldn't become so.


https://www.gov.uk/government/publications/the-construction-playbook

6 Translating the vision into practice

6.1.  TheTIP programme seeks toimprove
delivery and performance inthe nearterm
while also using the IPA's role at the centre
of government and relationship with
industry to take alonger term view. The
Roadmap to 2030 does this by bringing
together diverse expertise to articulate
avision for 2030 and the changes required
toachieveiit.

6.2. Drawingon best practicein futures
thinking, the IPA has started to explore
the trends and drivers that could shape
infrastructure and major project delivery
inthe UK over the coming decades,
and brought these back to 2021-2030.

A critical driver of infrastructure
performance during this period will

be climate impacts and the need for
adaptive capacity to be embedded in our
infrastructure networks and systems.
We must also work to align infrastructure
and housing delivery if we are to create
beautiful and sustainable communities
for the long term.

6.3. Thechallengeisto use this foresight
to make decisions and plans that build
resilience and flexibility, and where
possible, allow us to shape and adapt
to the dynamic external environment.
Uncertainty is a key feature of our
operating environment, and our
strategies, policies, frameworks and

interventions must recognise that. The
IPA will lead the implementation of TIP as
across-government change programme,
in partnership with departments, industry
and academia, iterating our approach as
we go and championing adaptive policy
making and delivery across government.
This will complement cross-government
efforts toimprove infrastructure delivery
led by HM Treasury via Project Speed.

6.4. Tobringthe visionto life and ensure
itlandsin practice and not just on
paper, we have chosen five focus
areas whichillustrate the most
significant opportunities and required
transformations for how we intervenein
the built environment. The focus areas
areinterconnected and aligned to the
built environment model. By clicking on
thelinks in the paragraphs below you can
see how connections work.

Focus area 1: Delivering new economic
infrastructure to drive improved outcomes
for people and nature - see page 13

6.4.1. Outcomes: The starting point for all of our
interventionsin the built environment
should be defining and incorporating
strategic outcomes(that address arange
of societal challenges - from changing
patterns of use to the need for adaptation
andresilience, particularly within the
context of climate change)into longer
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term collaborative delivery modelsin
which industry partners are incentivised
to deliver them. See animation here

Focus area 2: Place-based regeneration and
delivery - see page 17

6.4.2. Place-based decisions: Strategic
outcomes should be rooted inan
understanding of local context and
enabled by data and decision making
structures that enable and support
interventions that are joined-up across
departmental, national, regional, and
local silos. See animation here

Focus area 3: Addressing the need for social
infrastructure using a platform approach -
see page 24

6.4.3. Platform approaches to construction:
Through platform approaches the

government will generate greater societal

outcomes from its pipeline, by enabling

adisaggregated manufacturing industry

that addresses aggregated demand, and

creates stable and inclusive employment

inappropriate place based contexts.
See animation here

Focus area 4: Retrofitting existing buildings to

achieve NZ GHG emissions by 2050 - see page 28

6.4.4. Retrofitting existingassets: Through
public sector leadership and public-
private collaboration and risk sharing,

the government will support the creation
of a self-sustaining retrofit market with
the means to adapt our buildings to
address sustainability and climate change
requirements, create green jobs through
improvementsin circular economy
approaches, and respond to varying
regional needs. See animation here

Focus area5: Optimising the performance of our
existing built environment - see page 32

6.4.5. Optimisation: Given finite resources,
adding to the built environment cannot
be our primary means of improving the
outcomes we derive fromit. Trusted
information that allows cross-sector
insight into a dynamic system must
underpin the rationale for interventions
that we make into our existing built
environment. The effectiveness of the
interventionsin achieving the desired
strategic outcomes must be monitored,
with the relevant stakeholdersincentivised
to adapt the approach to achieve the
optimum outcomes. See animation here

6.5. Eachofthesefocusareasisamajor
transformationin its own right, however
all five of them require common themes
to be addressed to enable the TIP vision to
be realised. These common themes will be
addressed through collective effort, and are
set outinthe form of a single Action Plan,
describing who will do what and by when.


https://www.youtube.com/watch?v=qmbx00k38iA
https://www.youtube.com/watch?v=9Q9iWuJCtpo
https://www.youtube.com/watch?v=hVQnE35CRvo
https://www.youtube.com/watch?v=tl3obpWiwos
https://www.youtube.com/watch?v=-MOQPCqZtUk

7 Implementing the TIP programme

7.1.

7.2.

1

The TIP Action Plan sets out
measures and actions that will be
required over the course of the
next decade. We have organised
the actions under 5 cross-cutting
themes, delivery of which will
involve public and private sector
organisations across the industry,
operating locally and nationally.
Therole of IPA will be to track and
manage delivery through the

TIP Programme.

Details of the action plan are set
out here and key elements are
summarised in the table adjacent.

Theme

Key Action areas

Data & Insight

Collect, collate, analyse and share

data appropriately oninfrastructure
performance to provide the insight needed
toimprove productivity and deliver better
societal outcomes.

Develop mechanisms to generate, record and store information on the design, construction
and operation of infrastructure assets across public and private sectors and provide for
effective shared access. Building on the Property Data Standard and development of InSite,
the digital National Asset Register.
Support development of a future Digital Twin Mandate and the development of the IPA
benchmarking hub to provide the baseline for continuous improvement, should cost
modelling and carbon accounting.
As afirst step;
— Developand embed agreed Construction Metrics and a Project Outcome Profile for all
public projects.
— Implement the Information Management Mandate.
— Embed the design principles for national infrastructure in projects, programmes
and portfolios.

Business & Delivery Models

Setup projects and programmes

with governance and contracting
arrangements that support cross department
collaboration, industry innovation, the use of
technology and delivery of balanced whole
life outcomes.

Develop new delivery arrangements for cross government collaboration and governance.

Develop model partnerships for public and private sector delivery based on aligned principles
and outcomes for design, construction and in operation.

Support a future mandate for Construction Platform approaches for relevant assets.
Harmonise, digitalise and rationalise specifications and standards.

As afirst step;

— Implement the Construction Playbook.

— Increase uptake of government-funded R&D/innovation via the outputs from the
Transforming Construction Challenge and the Construction Innovation Hub.

Market Capacity & Productivity

Deliver continuous improvement

inthe efficiency of infrastructure
performance; matching the supply chain,
capability and capacity to the pipeline of
projects and programmes required and
developing new ways of working.

Leverage the information provided through the IPA Infrastructure Pipeline to provide visibility

of size, scale and nature of future projects.

Drive the use of technology to improve productivity and reduce risk in design, delivery and

operations of infrastructure assets.

Invest in UK skills, technology and innovation to improve industry capacity and increase

economic activity across the country.

As afirst step:

— Continue toimprove the annual pipeline publication to include more data on workforce
requirements, delivery solutions and carbon budget impact.

Transforming Infrastructure Performance: Roadmap to 2030



7 Implementing the TIP programme

Theme

Key Action areas

Environment & Sustainability

Embed outcomes for net zero, sustainability
and environmental enhancement across the
whole life of assets and systems.

Develop solutions that reduce carbon emissions during construction,

operations and decommissioning of assets.

Decarbonise the construction industry and develop solutions that

accelerate our transition to net zero and circular economy.

Work creatively to embed the natural environmentin

business models.

As afirst step:

— Developandimplement methodologies to measure whole life
carbon performance for public projects and major built assets.

— Progress Office of Government Property work to develop asset
performance and sustainability metrics.

— Embedresilience and climate adaptationin business cases,
specifications and delivery models.

Building expertise & capability

Develop and deploy people with the skills,
expertise and capability to act as clients
and supply chain providers to deliver high
quality, balanced outcomesinacomplexand
multi-stakeholder environment.

Continue to improve professional expertise in government, including
through the Major Projects Leadership Academy and Commercial
Assessments Centre.

Allocate expertresources to reflect project requirements/
complexity, including having dedicated project leaders for all
major projects.

Co-develop new models for collaboration and capacity building
across the public and private sector.

Asafirst step:

— Implement best practice in cost and carbon estimation.

— Deploy the refreshed Project Routemap.
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7.3.

7.4.

7.5.

The TIP: Roadmap to 2030 sets out
atenyear Action Plan, but we are
conscious that uncertainty will
remain a feature of the operating
environment and we will therefore
need to be able to flex, adapt and
respond. We must not rush to short
term solutions, but build the
frameworks, tools and expertise
that will together create an
environment in which
transformationis possible.

Delivering the Roadmap will entail
major and systemic change across
the project and asset lifecycle,

and this cannot be done without
addressing behaviours and cultures.
Our challenge is to combine shorter
terminterventions toimprove
delivery performance now, with the
longer term system change required.

The government estate represents
the cumulative result of investment
and management decisions over
many years and is a key part of this
agenda. The Government Estate
Strategy, prepared by the Cabinet
Officein collaboration with all
departments, will set the strategic
direction for government property.
Decision-making will be consistent

7.6.

7.7.

with the TIP objectives and
principles, ensuring alignment with
the Government Property Standard
and Functional Plan.

The country has a significant
pipeline of infrastructure investment
to deliver, and a huge opportunity to
drive better productivity, efficiency
and ultimately outcomes for citizens.
We will need to bring all available
technologies, capability and
capacity to bearif we are to succeed.

Forthe IPA, success by the mid-
point of the decade will mean
progress across all of the Focus
Areas and:

Government infrastructure projects
aligned to the government’s priority
outcomesand set up for success to
deliver tangible benefits for people
and the natural environment;

Digital-by-default infrastructure
delivery, with clients and suppliers
collaborating to make use of digital
technologies toimprove
productivity, efficiency and quality;
and

Tangible improvements in skills,
behaviours and delivery models to
improve delivery confidence and
support transformation by 2030.


https://www.gov.uk/government/publications/improving-infrastructure-delivery-project-initiation-routemap

Focus area 1: Delivering new economic
infrastructure to drive improved
outcomes for people and nature

The starting point for all of our
interventions in the built environment
should be defining and incorporating
strategic outcomes (that address arange
of societal challenges - from changing
patterns of use to the need for adaptation
and climate resilience)into longer term
collaborative delivery models in which
industry partners are incentivised to
deliver them.

Problem

Too often when investing in new infrastructure,
completion of the project is perceived as an end
initself. The built environment is seen as a series
of unconnected construction projects, divorced
from the wider system and their explicit purpose
to deliver services that improve the lives of
people and the natural environment in which

we all live.

Thisapproach means government doesn’t
always select the right projectstoinvestin,
or deliver with a focus onimproving the
performance of the built and natural
environment systems as awhole.
Relationships with industry are often based
onanarrow scope with predefined outputs
rather than giving them the opportunity

to offer more effective and innovative
solutions. This siloed approach canalso
mean that government doesn’t consider
where the same skills are needed

for different types of infrastructure
projects, resulting in high demand for
alimited skills base which impacts on cost
and performance. It also prevents us from
learning from innovations successfully
adopted on other projects, thus missing
opportunities toimprove project delivery.

Figure 2 - Delivering new economic infrastructure to
drive improved outcomes for people and nature.

See here foralarger format
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Focus area 1: Delivering new economic infrastructure to drive improved outcomes for people and nature

Opportunity

To maximise the benefits from our significant
pipeline of infrastructure investment,
government must start by defining how the
projectsin the pipeline will contribute to the
government's ambitions to level up and
decarbonise the economy as set out in the
National Infrastructure Strategy, alongside
structured consideration of a range of delivery
models. Government will need to explore ways
to give industry the opportunity to offer more
effective and innovative solutions and to
incentivise the delivery of outcomes rather than
outputs. Government will also need to leverage
data more effectively, as an enabler to more
effective delivery, and also as the means of
determining whether the desired outcomes
have been achieved.

Vision for 2030

Government and industry would have the means
to define and understand the outcomes required
from new assets, and to understand the
integration of and interactions between new
assetsand the existing system. They would
leverage common metrics and benchmarks

to compare performance and make robust
decisions on affordability. Further, government
would bring these elements together to enable
the formation of longer term relationships with
the supply chain that incentivised the delivery
of outcomes. These approaches would be
supported by a mature project leadership skills
base, with a digitally enabled industry becoming
anincreasingly attractive career pathway.
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The Transformation
Leadership and culture

Strong and accountable leadership is vital to
the success of the government’s infrastructure
agenda and underpins successful delivery
across every stage of the infrastructure
lifecycle. Currently, delivery is primarily led by
traditionally trained engineers, but anticipating
a future of complex, technology-driven project
environments will require a broader range of
more adaptable leaders.

Project leadership: The governmentis
already investing in building the capability
of its leaders through project delivery
leadership programmes such as the Major
Projects Leadership Academy. IPAis also
injecting capacity into project leadership
with the recruitment of an expert leaders
pooldrawing in skills and experience from
the private sector to support the delivery

of major projects. Itisincreasing activity to
develop senior talent by facilitating talent/
development moves across government and
supporting wider ambitions for interchange
with industry partnersto transfer project
leadership capability and build the pipeline
of future major project leaders.

Workforce and succession planning:
Greater application of workforce and
succession planning within departments,
facilitated and supported by the IPA, will
support better deployment of resources

and skills, and also help broaden skills across
the project delivery profession. The new
accreditation framework for government
project professionals, beingintroduced
during 2021/22, will also increase the drive
for development of expertise across the
project lifecycle. Greater understanding and
application of capability planning at project
stage gates will see a matching of skill to the
need of the project at temporal points.
Strong governance and succession planning
should allow project leadership to transition
at agreed points whilst ensuring knowledge
isnot lost. The breadth of skills and expertise
across the sponsor and delivery team will be
considered as part of assurance reviews.

To support the sustained shift inroles and
responsibilities, the ICE will develop new
career development pathways for leaders

of complexinfrastructure projects,
complementing the work also underway within
government, and offering potential for cross-
sector collaboration on developing the future
leaders of major infrastructure projects.



Future skills: Afundamental shiftin the
culture and makeup of the construction sector
isrequired to make it a top choice for school
leavers. Itis critical thisis forward looking
and focuses on filling future skill needs in
areas such as digital, automation, and
sustainability, rather than simply filling
current gaps. The Industry Skills Plan sets
out the Construction Leadership Council’s
plans for high-quality training and
development to build an industry that is
agreat place to work, with clear routes of
entry and progression to attract and retain
talented people. This starts by requiring
leaders to be highly visible champions of
diversity at all levels in their organisations.

Focus area 1: Delivering new economic infrastructure to drive improved outcomes for people and nature

New delivery approaches, including platforms
and MMC offer wider benefits than just
improving project delivery. They open up

the construction sector to a more diverse
workforce by providing a safer and more
controlled working environment than
traditional building sites, particularly for
women and people with disabilities, who
have historically been underrepresentedin
the sector. With more work occurring in fixed
factory and manufacturing facilities, fewer
workers will experience the stress of leaving
their families to travel around the country

to work on building sites. This can provide
amore stable working environment, reqular
income and employment, and reduce the
stress and mental health issues associated
with traditional construction site working

which have been seriousissues for the sector.

Transforming Infrastructure Performance: Roadmap to 2030

Forthe government to deliver on its ambitions
tolevelup and decarbonise the economy, as set
outinthe National Infrastructure Strategy,
decision making will need to be more focused
on scrutinising whether investment will
successfully deliver the government’s priority
outcomes. Establishing clear outcomes for
assetsand projects - that are aligned from
strategic national priorities through to user
requirements - should determine the focus for
all stages of the delivery process and the way
government establishes relationships with
delivery partners.®

Project Outcome Profile: To support
projects and programmes to better
understand and articulate their contributions
to the government’s priority outcomes, the
government has launched a new tool; the
Project Outcome Profile. Following
successful trials, the tool is now available
for projects and programmes to use at the
very outset, alongside Opportunity Framing,®
to establish clearintended outcomes.

Once populated it will help to drive outcome-
focussed decision making through the
lifecycle. Inthe future, projects may also
wish to use the Value Toolkit developed by

the Construction Innovation Hub and currently
being tested on public, private and regulated
projects by clients and industry partners.

Itis asuite of tools, processes and guidance
to empower clients to make better informed
outcome-led and value-based decisions.

The Construction Playbook represents a step
change in the way the government assesses,
procures and delivers public works. It sets out
the need for longer-termaligned relationships
with the construction sector to build a shared
understanding of the whole life outcomes
government is seeking to deliver, reward
innovation that improves productivity

and ultimately shift the sector to a more
sustainable footing. Outcomes currently
getlostinthe emphasis on scope-based
procurement. Government needs to focus

on the outcomes to be delivered through
investmentininfrastructure by securing
earlier supplierinput to the development

of optimised solutions and engaging

with partners to deliver outcomes, not
predetermined scope. The IPA will coordinate
the collation of case studies that demonstrate
effective collaborative delivery models,
including through ongoing working with
Project13.1°


https://constructioninnovationhub.org.uk/value-toolkit/
https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2021/03/B06322_CLC_SkillsPlan_v27.pdf
https://www.constructionleadershipcouncil.co.uk/wp-content/uploads/2021/03/B06322_CLC_SkillsPlan_v27.pdf

Focus area 1: Delivering new economic infrastructure to drive improved outcomes for people and nature

System level infrastructure performance
metrics: Collectively, we will need to establish
asystematic framework for measuring the
performance of ourinfrastructure in terms
of the outcomes and services provided.

Our current approachislimited, and does not
support holistic decision-making that takes
into account whole system performance and
impact. Government, industry and academia
will need to collaborate to develop a clear
mapping between outcomes at the level

of the Sustainable Development Goals and
HMG priority outcomes, and the associated
measures for the current performance of
ourinfrastructure systems and networks and
future interventions. Some key questions for
which metrics will be required are set outin
‘Flourishing Systems".™

Feedback loops

Performance at the project, asset, network, and
system level needs to be captured, quantified
and openly shared, creating a virtuous circle as
benefits are realised, orlessons are learnt and
fed back into decision-making to support
continuous improvement. The focus area for
‘Optimising the performance of our existing built
environment’sets out how Digital Twins can be
used through the lifecycle of the asset.

Consistent Measures: We will need more
consistent measures for the delivery and
operation of our built environment. Inits 2018
assessment, the National Infrastructure
Commission set out the performance
measures needed to do this. These measures
willunderpin the Commission's baseline
analysis of the current state of each of the
key infrastructure sectors, to be published
inthe Autumn.

The IPAisleading cross-cutting work

to establish consistent Government
Construction Metrics, initially for the
construction phase of public sector
projects. These metrics are aligned to the
government’s policy priorities and over time
will create a balanced evidence base to
inform future policy interventions and
investment decisions.

Later thisyear the IPA will also launch
anew cost and carbon benchmarking hub
and data platform, supported by recent
cost estimating best practice guidance,

to ensure project assumptions are realistic
and achievable at the outset, enabling more
robust decisions at an earlier stage.
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Value and benefits

Aligned outcomes and corresponding
incentives: Greater impact from investment,

at the societal level asa direct result of
outcome-led and value-based decisions.
Greater realisation of benefits that industry can
bring through innovation. Adopters of Project 13
are demonstrating how engaging partners to
deliver the required outcomes and aligning
reward models accordingly, enables a broader
system perspective, for example opening up
opportunities toincorporate the optimisation
of existing assets alongside the delivery of new
assetsand also enabling modern methods

of construction.

Improved understanding and ability to model
the impact of interventions: The role of dataand
digital twins in enabling us to move beyond the
constraints of individuals, or single systems,

to begintounderstand the interactions of
multiple systems (similar to how models which
predict short term weather and longer term
climate change consider the interactions of
multiple different systems).

More attractive career pathway, an industry
that is a great place to work, with clear routes
of entry and progression to attract and retain
talented people. The new technology and
innovationsin the construction sector, through
far greater use of data, modelling and robotics,
make it amore attractive career prospect,
especially foryoung people.


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970022/IPA_Cost_Estimating_Guidance.pdf

Focus area 2: Place-based
regeneration and delivery

Strategic outcomes should be rooted

in an understanding of local context and
enabled by data and decision making
structures that enable and support
interventions that are joined-up across
departmental, national, regional, and
local silos.

Problem statement

Our places, be they villages, towns, cities
orregions, are diverse and unique. They are
shaped by theirlocation, connections, natural
surroundings, history, culture, economies, and
the people whollive, visit and work in them.

The built environment is responsive to this local
context and complexity, both supporting and
shaping the lives of citizens and in turn being
adapted, used and reshaped by them. However,
our interventionsin the built environment

do not sufficiently recognise the importance

of local context, or the complexity of
interconnected built and natural systems and
the changing needs of the people that use them.
The transformational potential of aligning
decision-making to local assets and desired
outcomes can all too easily be overlooked.

Thisreduces the impact of our interventions
and can lead to ineffective ‘one size fits all’
approaches. By being unresponsive to the
needs or unique features of places,

we risk unintended consequences or
counterproductive outcomes. We can
collectively invest too little in places
because we lack the analytical and policy
tools to understand them properly, whilst
disproportionate investment can exacerbate
regional inequalities.

Opportunity

Government, civic society, businesses and
communities are grappling with complex
challenges that have been along timein the
making. Levelling up across the UK, achieving
net zero carbon emissions by 2050, adapting to
place-based climate impacts and building back
better, greener and fairer from COVID-19; our
policy priorities have never been so complex,
nor more important to achieve.

The government is already funding the One

Public Estate programme through which public
sector partners have developed an approach to
place-based regeneration that maximiseslocal

benefits through joint investment and planning.

Figure 3 -Place-based regeneration and delivery.
Seehere foralarger format
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http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012252/IPA_TIP_A3poster_place_regeneration.pdf

Focus area 2: Place-based regeneration and delivery

Ensuring finite resources are deployed
efficiently and effectively is always a priority,
and this will be even more pronounced over the
coming years as we build back from COVID-19.%2
More effective use of data, better engagement
with local stakeholders, enhanced decision
making expertise, and areformed planning
system can form the foundation for better
decision-making. This foundation, when paired
with integrated funding and financing, can
create asystem for more impactful and
meaningful place-based interventions and
regeneration, fit for the 21st century.

Key concepts

Place-based delivery - interventionsin the
built environment that are shaped by the
local context and delivered in partnership
with local stakeholders and communities.

Regeneration - a collaborative, long term
process which seeks to build on the
strengths and assets of a place toimprove
local outcomes for people and nature for
thelong term.

Local priorities and outcomes -

the translation of societal outcomes
(UN SDGs)and national policy to the
local context.

Integrated funding and financing - the ability
toalign sources of funding and financing to
outcomes and interventions in support of
timely and effective delivery and good value
for money.

Placemaking and design quality - the idea
that new development should be designed
to fitinto the life and texture of the place
where it occurs, be animprovement of that
place(i.e. regenerative for the physical and
natural environment)and adapt to pressures
such as climate change.

"Value for money
and outcomes are

Vision for 2030

Aholistic and data-enabled understanding

of place and space, bringing together robust
and accessible data on the local population,
economy and environment, with insights and
priorities from local stakeholders, to create the
foundation for better decision-making and more
impactful interventions.

Matrix working, across organisations, government
departments and specialisms, breaks down silos
and creates an environment where data and
insight can be effectively translated into
interventions and outcomes. Decision-makers
are presented with robust business cases upon
which to make investment decisions, supported
by analytical frameworks that can accommodate
dynamic and transformational benefits at the
sub-national level.

prioritised and maximised through
far greater coordination at all levels,

leveraging opportunities
to simplify funding and
delivery structures.”
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Interventions are developed and delivered by
the parties with the most appropriate mix of
authority, expertise, capacity and capability.
Value formoney and outcomes are prioritised
and maximised through far greater coordination
atall levels, leveraging opportunities to simplify
funding and delivery structures. Public and
private investment flows into balanced
portfolios of interventions, aided by animproved
understanding of local assets, needs and priority
outcomes. This supports policy objectives
around levelling up, net zero carbon by 2050

and the 25 Year Environmental Plan, and
reduces therisk of imbalanced and poorly
performing portfolios.

The sophisticated and coordinated use of data,
combined with inclusive decision-making
structures and appropriate accountability,
creates an effective and responsive feedback
loop whereby local, regional and national
outputs and outcomes are monitored, evaluated
and fed back into the system. The emphasis

on collaboration and local/regional solutions
develops and strengthens new relationships
between public and private sector partners,
increasing resilience and supporting more
effective long term planning and delivery.



Focus area 2: Place-based regeneration and delivery

Example: Oxford-Cambridge Arc

Spatial Framework Data
Observatory Pilot

In February 2021, the government
set out how it intends to develop
along-term Spatial Framework
for the Oxford-Cambridge Arc.
Inline with the commitment
made at the launch of the Spatial
Framework process, we are
planning to undertake wide
public engagement and
consultation this summer to
shape avision for the area, also
seeking views on our approach
to using dataand evidence to
support the Spatial Framework.
The intention is to build a robust
evidence base toinform
development of the Framework,
but at present dataacrosslocal
planning authorities, government
agencies and infrastructure
providersisindifferent formats,
ofteninaccessible, and regularly
held in documents rather than
stored as data. Inline with wider
proposalsinlast year's Planning
for the Future white paper, the
government wants to use this

opportunity to support better
use of data and digital tools in
local planning and development
of the Framework. The OxCam
Unitin MHCLG recently
completed adiscovery into
users and needs of the people
who will use or benefit from
creating a shared, open source
digital evidence base across the
Arc, acting as an exemplar
nationally. Having built a strong
understanding of the user needs
inthe discovery phase, we are
now planning to build prototypes
this summer, through the alpha
phase of the project, focusing on
solving the end-to-end service
journey for the production of
the evidence base. This digital
platform will provide the basis
for much more effective local
and joint planning and
investment, through acommon,
cross-boundary, standardised
and accessible evidence base -
and thereby encourage

greater collaboration between
local authorities.

Local Natural Capital Pilot

The LNCP projectis the first
project delivering under the Arc
Environment pillar. It is a Defra
Group-led project (cross-Defra,
Natural England, Forestry
Commission and Environment
Agency), with a team hosted by
the Environment Agency. It was
conceived to develop alocal
natural capital plan (LNCP)
forthe OxCam Arcin order

to support the delivery of
environmental protection and
enhancement as part of the
planned growth and investment
within the Arc. Within the

25 Year Environment Plan,

the government committed

to LNCPs, with the aim of
embedding natural capital
thinking into growth plans.
Asecondary aim of the OxCam
LNCP projectis to provide
ascalableandreplicable
framework for local natural
capital plans elsewhere.
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https://www.gov.uk/government/publications/oxford-cambridge-arc
https://www.gov.uk/service-manual/agile-delivery/how-the-alpha-phase-works

Focus area 2: Place-based regeneration and delivery

Transformation
Leveraging Data

Robust decision making leading to impactful
interventionsin the built environment requires
dataandinsight at national, regional and local
levels. However, if we are to improve our
understanding of place and space and make
better decisions, we need to be able to generate,
process and share information not only about
location, but also about assets, connections,
natural surroundings, history, culture,
economies, and communities.

Forthistobe feasible at alocal level between
organisations, as well as regionally and
nationally, data will increasingly need to be
made interoperable. The National Digital Twin
programme is developing the Information
Management Framework, as an enabler for
the provision of the right information, at the
right time, to the right people and to ensure
the quality of the information is understood.

The Information Management Mandate

(see Annex B) sets out the requirements
forimproving information management
using existing processes, standards and
technologies. This will evolve to incorporate
processes and standards which support
greaterinteroperability of data and
ultimately, the implementation of the
Information Management Framework.
Focus area five explores thisin more detail.

Built systems

Natural systems

Insight and engagement

Transformational place-based delivery must
be based oninsight and engagement, as well
as trusted data. The case for change will be
shaped by national policy priorities and
frameworks, such as the National Infrastructure
Strategy, 25 Year Environmental Plan, Public
Value Framework and the UN Sustainable
Development Goals, and tailored to the local
context. The development of local priorities
and outcomes should focus initially on setting
adirection of travel that isagreed by all parties
and offers areference point when examining
and testing options in more detail later on.
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The National Infrastructure Commission’s
principles for effective and ambitious
strategies form a helpful framework for this
process at acity level and include useful
examples from across England.™

At Budget 2021the government confirmed
that the NIC would be commissioned to carry
out a new study on towns and regeneration,*
which will consider how to maximise the
benefits of infrastructure policy and
investment for towns in England.

Figure 4 - Industry vision
forthe built environment -
Source - Our vision for the
built environment, April 2021

The government will bring forward a Levelling
Up White Paperin 2021to set out expanded
devolution arrangements, building on the
success of directly-elected Mayorsin England.


https://nic.org.uk/studies-reports/cities-programme/principles-for-urban-infrastructure-strategies/
http://www.visionforbuiltenvironment.com

Focus area 2: Place-based regeneration and delivery

Integrated funding and financing

Infrastructure investment can help to
achieve economic outcomes by addressing
constraints to growth, contributing to
transformation, and by reducing differences
inaccess and opportunity.’®

Integrated funding and financing is critical

to delivering transformational place-based
interventions. The scale of public and private
investment across place-based infrastructure,
growth and regeneration projects represents
ahuge opportunity to collaborate and innovate
to maximise value and impact. However, afocus
on place and outcomes is not consistent with
myriad funding streams administered by
different teams and subject to different rules and
criteria. Public value is maximised where funding
isaligned to outcomes in the context of long term
and stable policy-making, and is deployed as
efficiently and effectively as possible.

Health

LTI

Personal

- Social services

Housing and
environment

[ Industry, agriculture
and employment

Figure5-integrated funding for
place-based outcomes

The new UK Infrastructure Bank (UKIB) will
provide financing support to private sector
and local authority infrastructure projects
across the UK, to help meet government
objectives on climate change and regional
economic growth. The Bank will be able to
deploy £12 billion of equity and debt capital and
be able toissue up to £10 billion of guarantees,
alongside arange of financing tools to support
private infrastructure projects and, from the
summer, offer loans to local authorities for
strategic infrastructure projects.

Through devolution deals in England, the UK
Government has committed £7.5 billion of
un-ringfenced‘gainshare’investment over
30 years for the nine Mayoral Combined
Authorities, to be spent onlocal priorities.

SR20 confirmed over £2.5bn for eight city
regions across England from 2022/23,
maintaining the government’s commitment
of £4.2bn for five-year, consolidated
intra-city transport settlements."”

21 Transforming Infrastructure Performance: Roadmap to 2030



Focus area 2: Place-based regeneration and delivery

Example: Tees Valley Investment Fund

Following the first round of the Local Growth
Fund and then the Devolution Deal, Tees Valley
Combined Authority (TVCA)chose to create
a’'Single Pot’ - the Tees Valley Investment
Fund - which consists of a wide range of funds
andincome from Enterprise Zones and
commercial investments.

Investment decisions are made on the basis
of an agreed set of outcomes that cut across
allthematic areas and all contribute to the
regeneration of the ‘place’; including Business
Growth, Education, Employment & Skills,
Infrastructure & Transport, Research,
Development & Innovation and Creative Place.

Key featuresinclude:

Currently 24 funding sources (some specific,
some devolved)and leveraging other
funds/sources.

One TVCA Assurance Framework setting
out decision making and governance for
the ‘Single Pot.’

Removes constraints from‘ring fenced’
funding envelopes which allows
transformational interventions to be developed
and delivered across multiple themes.

Borrowing against the fund allows TVCA to
secure additional resources to bring forward
large scale transformational projects.

Working with councils to ensure TVCA funds
complement and support other funds they
canaccesse.g. Towns Fund.
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Government expertise and capability

Strategic outcomes will increasingly form the
basis of central government planning, and
performance management will be aligned to
these outcomes - with citizens and partners
able to track performance through public
reporting. Central government therefore has
animportantrole to play inimproving
coordination across departments, for example
to enable the identification of cross-cutting
outcomes and metrics.

The Public Value Framework (PVF) seeks
to ensure that the government can deliver
maximum value with every single pound
spent on public services. It was integral to
Spending Review 2020, where provisional
priority outcomes for each UK government
department were agreed and published™
These included cross-cutting and shared
outcomes where closer working between
departments will achieve better results.

The Green Book Review, and plans by HMT
toimprove how the Green Book is used, will
enable improved appraisal and decision-
making, particularly regarding sub-national
and transformational economic impacts.

Example:
New ‘Place Model for local outcomes

MHCLG's Place Model Project (announced by
the Chancellor of the Exchequer in late 2020'°)
will focus on creating a new, more efficient
and effective central-local dynamic - to both
drive central efficiency and join-up across
government and put more power into the
hands of people and places at the local level,
improving outcomes for all involved.

It will do this by working with partners and local
people inup to 15 selected places to scrutinise
how both central and local government
currently works in each - to generate an
evidence base to help make smarter, more
effective spending decisions in the future
which willimprove -and certainly not hinder -
local outcomes. By acting strategically and
growing our partnership over time, we will
generate the energy and evidence base
needed to sustain us as we travel towards
abetter central-local way of working.




Focus area 2: Place-based regeneration and delivery

Planning reform

The planning system needs to be better at
unlocking growth and opportunity in all parts of
the country, at encouraging beautiful new places,
at supporting the careful stewardship and rebirth
of town and city centres and of nature, and at
supporting the revitalisation of existing buildings
as wellas supporting new development. The
Information Management Framework will set the
enabling landscape for the interoperable data
that would provide areliable national picture

of what is happening where.

The Planning for the future consultation
(August 2020) proposes reforms of the
planning system to streamline and modernise
the planning process, move to a process
driven by data, bring a new focus to design
and sustainability with a greater focus on
placemaking and environmental net gain,
improve the system of developer contributions
toinfrastructure, and ensure more land is
available for development where it is needed.

InJanuary 2021the government published its
response to the Building Better, Building
Beautiful Commission’s Living with Beauty
report, welcoming the Commission’s findings
and proposing to implement the vast majority
of proposals. Thisincludes making beauty,
design quality and placemaking a strategic
theme in proposed revisions to the National
Planning Policy Framework.

The government has established a National
Infrastructure Planning Reform Programme
to refresh how the Nationally Significant
Infrastructure Projects(NSIP)regime
operates, making it more effective and
bringing government departments together
to deliver more certainty in the process and
betterand faster outcomes.

Natural England has a key role to play in
supporting biodiversity net gain for local
projects, district level licensing, Local Nature
Recovery Strategies and the creation and
maintenance of local Green Infrastructure.
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Value and benefits

Improved evidence-base for local outcomes:
Data, insight and engagement enabling better
understanding and consideration of local
outcomes. The combination of quality location
and asset data could be transformational
inimproving our understanding of the
performance of the existing built environment
and how people are engaging with it, which in
turn will provide a powerful evidence base for
the development of interventions that are
relevant to the local context and circumstances.
This will be critical to achieving long term,
complex policy objectives to reduce regional
inequalities, improve prosperity and wellbeing,
reduce carbon emissions and enhance the
natural environment.

Innovative use of dataand new technology

to develop and deliver quality interventions:
Rapid developmentsin technology and
processing power will continue to increase our
ability to use and manipulate data and embed
itindecision-making and delivery processes.
Integrated, strategic and dynamic modelling
can be used to develop and test options quicker
and cheaper than ever before, and this will

be strengthened further as data quality,
interoperability and availability improves.

Collaborative relationships betweenlocal

and national authorities: The emphasis on
collaboration and local/regional solutions
develops and strengthens new relationships
between public and private sector partners,
increasing resilience and supporting more
effective long term planning and delivery.
Central government reforms to improve
alignment and coordination will improve value
formoney and support more effective delivery.

Supporting ambitions for increasing housing
supply and home ownership: The alignment
of infrastructure planning and performance
with wider housing supply and regeneration
objectives boosts public confidence in new
development by demonstrating that it will be
preceded by the necessary infrastructure,
and thatincreasesin housing supply will
leave alegacy of economic, social and
environmental improvement.



Focus area 3: Addressing the need
for social infrastructure using

a platform approach

Through platform approaches the
government will generate greater societal
outcomes from its pipeline, by enabling

a disaggregated manufacturing industry
that creates stable and inclusive
employment where jobs are most needed.

Problem statement

The way that we deliver our buildings is inefficient
and too often based on delivery of bespoke
outputsin sectorand project silos, illustrated by
fragmented approaches to standardisation. It is
also essential that we improve safety and reduce
risk in the way we design, deliver and manage our
built environment. Missed opportunities to
leverage scale through the use of standardised,
interoperable elements leads to inefficiency

in design, production, logistics and assembly.
Further, these missed opportunities hinder the
creation of a disaggregated manufacturing base
and associated stable employment, continuous
improvement, and the ability to reliably deliver
high quality, high performing, energy efficient
buildings at scale. The lack of a middle ground
between bespoke and relatively inflexible
standardised solutions offers limited choice, and
the investment required with many of the current
MMC approaches canbe abarrier to entry.

Figure 6 -addressing the need for social

infrastructure using a platformapproach.

Seehereforalarger format

Opportunity

Anexample can be seeninthe need toimprove
the inconsistent quality of infrastructure,
uneven spread of employment and the
instability of construction’sitinerant labour
force. Addressing these needs requires
consideration of outcomes beyond the
constraints of individual projects or portfolios.

Government announced its commitment

to Modern Methods of Constructionin 2017
with the presumption in favour of offsite
construction.?® In December 2020 government
expanded on this, via the Construction
Playbook and by setting out specific proposals
relating to ‘A Platform approach to Design

for Manufacture and Assembly (P-DfMA).
Now, following the progress made through
collaboration with industry on platform
approaches and to supportinachievingits
strategic outcomes, the governmentis
committing to enabling anincreasing use

of platform approaches in construction.
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Focus area 3: Addressing the need for social infrastructure using a platform approach

Key concepts

Defining platforms: Platforms identify

features of assets that could be shared and
then harmonise those features. This approach
provides the opportunity to create common ‘kits
of parts’, through which the platform embodies
the shared features. Harmonised cross-sector
demand for these ‘kits of parts’ can enable their
manufacture in high volume, with configuration
allowing delivery of multiple asset types across
sectors(e.g., schools, apartments, healthcare
facilities). By focussing on performance,
interfaces and interoperability, the components
making up these kits of parts can come from
arange of suppliers whilst ensuring consistency
of standards and quality. They can be designed
to offer choicesinassembly and support the
widest range of architectural ambition and
intended outcomes.

The greatest scale is enabled by harmonising
features of the superstructure(such as structural
grids, beams, columns, connectors and slabs)
across sectors. Key aspects of assets(such as
fagade and fit out) can all be incorporated into
the approach, and arepeatable grid and common
dimensions make these easier to design and
install. Mechanical, electrical and plumbing
systems can be designed and prefabricated to
fitinto platform carrier frame superstructures.

Vision for 2030

A common ruleset through which the repeatable
elements of the built environment would be
harmonised - with openaccesstoall. Onan
ongoing basis the pipeline would be filtered
through this ruleset to provide visible demand.

The products to address the pipeline would be
manufactured by a broad and disaggregated
supply chain, creating stable and inclusive
forms of employment. Products would be
offered viaa machine readable catalogue,
with product competition based onawide
range of performance considerations, and
manufacturing approaches enabling greater
efficiency and sustainability in production.

Automation through the use of configurators
would enable a greater focus on the value led
elements of the design process. The assembly
of the asset would then take on aspects of
afactory, employing sophisticated digital
workflows and increased use of innovative
machinery and robotics. Digital models and
twins would enable the tracing of dataand
digital assurance throughout the process,
with feedback on performance in use providing
insight back to the digital marketplace.
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The Transformation

The transformation envisaged is significant.
[t willinclude cultural, process and skills
challenges, as well as the development and
management of the core elements of the
technical solutions which will include:

Adigital catalogue, detailing the components
available from the market to substantiate the
physical asset.

A set of rules’(to which the componentsin
the digital catalogue would adhere) specifying
supplier agnostic requirements relating to
things like interoperability, adjacencies,
interfaces, tolerances, thermal performance
andsoon.

Configuration tools which marry the rules
and the available components to automate
the design process.

Throughout the technical solutions, product
information will be required that meets the
information requirements to plan, design,
assemble, operate, optimise, repurpose and
decommission the physical asset.

To change mindsets and enable a disaggregated
manufacturing supply chain, government and
industry collaboration will be needed across
arange of areas, including collective efforts to:

Harmonise, digitalise, and rationalise:

Greater use of platforms will require government
to harmonise its technical standards, for example
increasing consistency in the naming of spaces.”
Technical standards will increasingly need to be
inadigital form that enables machine readability.
Those harmonised digital standards must, where
feasible, be standardised across facets like
performance, space types, spatial clusters for
common configurations(e.g. standard teaching
blocks)to enable repeatability. Advancing our
technical standards in these ways can enable
government and its suppliers to plan forre-use,
netzero and wider sustainability goals at the
earliest stages; considering and integrating the
pertinent datain the earliest design concepts,
locking in the value from the start.



Focus area 3: Addressing the need for social infrastructure using a platform approach

Aggregate demand: Repeatable use of
components across sectors enables the
aggregation of demand, unlocking economies
of scale. This principle has enabled the
manufacturing sector to drive down time and
cost, while increasing productivity, safety and
quality. However, platforms aren't products
that can be bolted on to a traditional process.
The use of platforms demands a new design

to construction process: integrating parts,
operations, knowledge, people and relationships
at the earliest stages, and a different mindset:
making decisions at the portfolio and system
level rather than that of individual assets.

The approach considers the shared components
and processes across a range of sector assets,
giving rise to a form of mass customisation
through which differentiated and higher
quality buildings can be developed more
efficiently; with reduced design time and
development costs.

Develop Configurators: Some of the greatest
design stage benefits of platforms will be
realised through the use of applications referred
to here as’configurators’.?? These configurators
marry the rules with component datain the
digital catalogue to automate the generation

of design, from a schedule of rooms to a digital
asset modeland could ultimately provide
outputs such asafull cost breakdown or alist

of approved suppliers. Configurators can result
in much faster design and the consideration

of agreaterrange of permutations. They can
enable the involvement of local communities
and professionals at earlier stages, and they
can support the quality assurance process that
enables the tracing and recording of critical
data from design through to operation.

Adapt quality processes: Effective platform
approaches will require the adoption and
adaptation of manufacturing processes. Design,
construction and manufacturing experts will
need to work together to maximise the benefits.
The development and application of product
quality management systems will improve our
collective ability to maximise the proportion

of an asset that is raw material cost, while
minimising costs associated with labour and
handling, waste, and rework. For platforms
toimpactinthe shorter term they will need to
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leverage existing technology and materials to
reduce risk and open up the supply chain to
smaller manufacturing and product development
companies. The platform approach will need
the requirements around quality control to be
reviewed and updated to ensure consistency
across platforms. The Construction Innovation
Hub has started this work, gathering
requirementsrelating to areas such as
classification, system control, actors and
processes. Once developed and published,
thisrulebook will need oversight to ensure
acceptance asaconsistent standard.

Explore risk and delivery models: Whilst
platform approaches can enable greater
certainty, there isaneed for abroader evidence
base to show where risks occur, how they can be
managed, and further explorationin relation to
warranties, insurability and liability. This will
include consideration of the use of fungible
components from multiple suppliers and
assembled by multi-skilled installation crews.
Platform approaches point to the need for
delivery modelsin which clients retain greater
controland form closer relationships with
contractors and suppliers. They alsoinvolve
greater transparency and sharing of data and
ideas than the industry is accustomed to.

A mandated approach: It has been
demonstrated through experience by other
sectors as well as early work and analysis

that a platformapproach canresultin higher
quality, more consistent, better value delivery
of asignificant proportion of our infrastructure
needs. Inadvancing the enablers and technical
solutions described above, government and
industry will co-create the market and
knowledge framework to enable clients to
specify a platform approach with confidence.
Building on this knowledge framework, in the
next two years the government will set out
arequirement for platformapproaches to

be adopted for social infrastructure with
arepeatable design. A transition period for
adoption will be defined within that requirement.


https://seismic-school-app.io/
https://www.prism-app.io/

Focus area 3: Addressing the need for social infrastructure using a platform approach

Value and benefits

By enabling the creation and application of
platform approaches, improvements can be
accelerated across the whole lifecycle of
constructionand into the wider system. These
benefitsinclude building productive capacity
in the economy, improving energy efficiency
andreducing waste, alongside:

Factory conditionsin the construction stage:
Platform approaches deliver via a series of
simple, repeatable, productive activities. This
addresses challenges presented by the size

of the build and enables predictability in the
sequence of work. A mixture of simple human
operations, low complexity automation, and lean
manufacturing principles canimprove health
and safety, ? help to increase productivity and
speed of assembly, and address the skills gap.
The approach also enables low levels of waste,
with commodities handled the fewest number
of times, by the fewest number of people, via
the least number of processes. Predicting
operative numbers, their positioning on site,
and accurate training and workload schedules
isunremarkable in manufacturing. By extending
the use of consistent, digital workflows into
logistics and labour, similar capabilities can be
achieved in construction.

Feedback loops and whole life: Currently
operational data froman asset only informs the
owner about the performance of that specific
asset. Using digital twins a consistent
connection can be made between the physical
asset and the platform, enabling dataregarding
performance in operation to be fed backin to
optimise the rules and the digital catalogue,
creating a process of continual optimisation of
design, delivery and operation to improve future
assets. Further, where a platform-based asset
needs to be rebuilt, there is great potential to
recycle the components, reusing themon

the next evolution or elsewhere, supporting
acircular economy approach and transition

to cradle to cradle carbon methodologies.

27 Transforming Infrastructure Performance: Roadmap to 2030

Structuralindustry benefits: The aggregation
of demand into a consistent pipeline for platform
solutions opens up the construction industry

to some of the kinds of benefits that have been
seenin the manufacturing industry. Predictable
demand enables better planning. Inturnasupply
chain that can planand act proactively is more
resilient, and offers opportunities foramore
diverse range of firms to supply services.

By better enabling a diverse manufacturing

and assembly capacity, a wider set of strategic
outcomes can be assessed. Examples could
include the sourcing of manufacturing supply
based on regional capacity and skills, and
incentivising investmentinlocal capacity to
mitigate the carbon implications associated
with sourcing over greater distances.



Focus area 4: Retrofitting existing
buildings to achieve net zero
greenhouse gas emissions by 2050

Through public sector leadership and
public-private collaboration and risk
sharing, the government will support
the creation of a self-sustaining retrofit
market with the means to adapt our
buildings to address sustainability

and climate adaptation requirements,
create green jobs and respond to
varying regional needs.

Reducing emissions via smarter electricity
consumption alone will not be sufficient
according to the latest analysis and
recommendations of the Climate Change
Committee(CCC).?” Ajoined-up approach
to decarbonising heat, smart energy

and improving existing buildings’ thermal
energy efficiency will be required to reduce
the scale of additional power generation,
production capacity and distribution
upgrades needed, alongside reducing
Problem statement

Buildings account for almost one third of the UK’s
total greenhouse gas(GHG) emissions with homes
alone responsible for 22%, mainly through
heating. The vast majority of the buildings that we
willusein 2050 already exist, and most waste heat
and money. The current landscape for retrofitting
our existing buildings lacks the certainty,
consumer confidence, demand and investment
required to achieve the scale necessary to meet
the UK's net zero targets.? %8 Further, badly
insulated and poorly performing buildings are
detrimental to a broader set of societal needs,
illustrated by the impact buildings can have on
our health and wellbeing, and the resulting
increased pressure on the healthcare system.

Figure 7 - retrofitting existing buildings to achieve
net zero GHG emissions by 2050.

See hereforalarger format
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Focus area 4: Retrofitting existing buildings to achieve net zero greenhouse gas emissions by 2050

Opportunity

Through a coordinated and sequenced delivery
plan, and public-private sector collaboration
onretrofitting, existing buildings’ energy
performance can be improved. Alongside
decarbonising heat and driving smart energy
consumption, we can achieve net zero carbon
emissions by 2050, tackle fuel poverty, improve
the nation’s health and wellbeing, prepare for
future climate impacts, and create clean-growth
high-skilled jobs across the country.

The Government Property Functionis
developing a Sustainability Strategy for the
government estate to support the transition to
net zero and climate adaptation for existing and
new buildings.

Key concepts

Defining Retrofitting: Retrofitting interventions
address the existing built environment and
include ‘fabric first’ thermal efficiency
measures, such as wall, roof, loft, window,
floorand door insulation, draught proofing

and controlled ventilation. A‘whole building
approach’considers these measuresin
conjunction with the installation of smarter,
more energy efficient appliances, heating
systems and controls. Retrofitting improves not
only building energy performance and cost but
also comfort -in terms of temperature (heating
and cooling), air quality and noise protection.

Vision for 2030

A self-sustaining retrofit market with a steady
and visible pipeline of demand for future
retrofitting. This pipeline, along with clear and
consistent delivery standards and measurement
would have provided the necessary confidence
for consumers and the market to invest.
Avirtuous circle of standardisation and
economies of scale, innovation, and skills
development would be a key enabler in achieving
sustainability targets and the creation of an
expanding market for green jobs.

The transformation

Realising this vision will require public and
private sector leadership at key points this
decade and collaboration across arange of
areas. Thiswillinclude addressingissues
relating to consumer guidance and protection,
providing long term certainty on energy
performance requirements, and industry leading
onthe scalable delivery models, innovation, and
financing options needed to support demand.

Creating certainty on required performance

By providing a clear delivery plan for greening
our building stock, the government can lay the
foundation for consumer trust, to encourage
private demand, and industry confidence to
expand supply, across the construction,
energy and finance sectors.?®
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Introduce minimum building energy
performance standards across all housing
tenures - private rented, social rented,
owner occupied - and stricter regulations

for commercial and industrial buildings.2®
Standards should be aligned with the
government’s Heat and Buildings Strategy
and plans for phasing out the installation of
high-carbon fossil fuel heating. Minimum
energy performance standards will need to
be coupled with reform and implementation
toimprove energy performance certification.
The government will consider how Energy
Performance Certificates(EPCs)can move
to actual, rather than modelled, performance
of buildings through integration with smart
metering and other data, subject to
consumer consent.*

Requiring disclosure by lenders of EPC ratings
across mortgage portfolios, alongside setting
improvement targets, can incentivise the
development of green finance products,

both at the point of sale and remortgaging.®
Building on the Green Finance Strategy,*?
adiversified green finance market that meets
different user needs should go beyond green
mortgages, and establish financing options for
unmortgaged stock which representsjust over
half of privately owned homes.3* %

Industry standards for retrofitting will need to
address safety and sustainability and must be
designed to extend the lifespan of our buildings

in terms of lifetimes, not just years. They will
need to address whole life carbon and climate
resilience (heating and cooling needs as well
asother factors, such as flooding). Further,
standards will need to consider the broader
landscape, for example addressing building
fabric upgrades in conjunction with energy
network and other district level infrastructure
upgrades. Ambitious industry standards,
bringing together industry and regulatory
requirements on safety and sustainability
under the leadership of the BSI can help the UK
to become aleading exporter of retrofit goods
and servicesinaglobal market valued at USD
132.8 billion in 2019 and anticipated to grow at
acompound annual growth rate of 4.1% to 2027.%®

Providing visible demand

The public sector pipeline creates the opportunity
to pioneer’noregrets steps towards net zero’,
interms of integrated whole-building measures,
and needs to be scoped in collaboration with the
supply chain, with delivery plans putin place at
the regional and national level. Performance data
oninterventions will need to be collected and
shared openly between local government,
housing associations and industry to allow for
the evaluation and targeting of high-impact
opportunities forinnovation. With the right
approach to data, eachretrofit intervention
canenrich the evidence on performance
improvements, problems encountered and
identify solutions to be brought back into



Focus area 4: Retrofitting existing buildings to achieve net zero greenhouse gas emissions by 2050

implementation. As the first virtuous circle of
greater standardisation, accumulated learning
and economies of scale from the public sector
pipeline develops, the cost per building can
improve commercial viability and significantly
reduce the need for subsidies.

Performance measurement to ensure attainment,
warranties and redress mechanisms will be key to
meaningful assurance of performance standards.
Industry and government have joint responsibility
forevolving transparent, proportional and
user-friendly consumer guidance and choice,
including on fair pricing - as some may choose
not to implement the most advanced standards
aspiring to net zero carbon emissions at the
individual building level.

Supply side innovation on scalable
delivery models

Insights into scalable delivery models from the
public pipeline and social housing sector need
to be adopted and translated by the supply chain
to feed a second virtuous circle that creates
investable business cases for private
residential and commercial application.

By developing a market segmentation of
building archetypes to provide greater visibility
of the potential pipeline and enable increasing
use of ‘kits of parts’and industrialised retrofit
solutions®*¢industry could deliver easy wins
compared to those requiring harder-to-scale
bespoke solutions.

Firms -large and small - have avital role to
play in post-implementation monitoring and
corrective actions, to ensure that learning and

improvement takes place across the value chain.

While large construction firms can advocate for
high standards and support structured learning
on scalable delivery models, small firms are
particularly important to accelerating place-
based approachesand creating delivery models
for more bespoke solutions. Both will need to be
supported to coordinate the growing sector and
connect experts from aligned sectors such as
manufacturing.

The need for new skills, roles, training and
accreditation is a significant challenge.
Industry and government jointly need to

assess and plug priority skills gaps, creating
trusted qualifications such as the recent
Retrofit Coordinator Certification in further
areas, such asindependent assessors and
‘whole house’designers and installers. This may
be delivered through the Construction Industry
Training Board, or using initiatives under the
Construction Sector Deal, with support from
the government’s Green Jobs Taskforce.

Public funding support could explore innovative
policies for upskilling and skills pooling such as
region based retraining and accreditation
opportunities for existing contractors and
tradespeople in addition to new apprenticeships.
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Value and benefits

Retrofitting existing buildings during this
decade, underpinned by a coordinated and
sequenced approach and delivered through
public-private sector collaboration, will enable
arange of benefitsincluding:

Net zero: Given that reducing emissions via
smarter electricity consumption alone will
not be sufficient to achieve legislated carbon
budgets, enabling a retrofitting market to
operate at scale during this decade will be
animportant step towards reaching net

zero greenhouse gas emissions by 2050.

Employment and economic growth:
Aretrofitting market can unlock a series of
wider economic benefits, such as creating
opportunities for the deployment of
innovation and an expanding market for
greenjobsacross the country.

Adaptation and resilience: Retrofitting
existing buildings can improve health and
wellbeing, for example through improved
insulation to address fuel poverty, in the
context of our current climate. Further,
retrofitting will be an important element
in effective adaptation and resilience,
recognisingincreasing climate risks.

Government, local authorities, social landlords,
the construction sector, energy providers,

Ofgem, consumer advice representatives, even
the NHS - for integration with health awareness

campaigns - and financial institutions, need to
continue to engage to build demand and achieve
the retrofitting transformation.

Inthe short to medium term a flexible approach
to testing and scaling what works, adapting to
regional and local requirements, will be needed.
By the middle of this decade, progress and
ambition will need to be reviewed based onan
enriched understanding of barriers, evolving
enablers and overall decarbonisation progress.

Case study: Net zero concept design
for low rise apartment buildings

Anindustry consortium initially supported

by the EU’s'MustBe0’ programme and
Energiesprong UK has been advancing a volume
retrofit system that exceeds the requirements
of the Energiesprong UK standard. It aims

to create the leading energy performance
standard which can deliver net zero emissions
as an unsubsidised investable business model
for private urban low and mid-rise apartment
buildings. Further funding awarded by
Innovate UK provides for the development of
bespoke elements the consortiumintends to
patent as they aspire to bring down the unit
cost of retrofits by as much as two thirds
compared to current subsidised social
housing retrofits as well as reducing the
duration and hassle of retrofit works.




Focus area b: Optimising the performance
of our existing built environment

Given finite resources, adding to the
built environment cannot be our primary
means of improving the outcomes we
derive fromit. Trusted information

that allows cross-sector insight into

a dynamic system must underpin the
rationale for interventions that we

make into our existing built environment.
The effectiveness of the interventions
in achieving the desired strategic
outcomes must be monitored, with the
relevant stakeholders incentivised to
adapt the approach to achieve the
optimum outcomes.

Problem Statement

Historically, it has been more straightforward

toadd new infrastructure to the built environment

rather than trying to derive better outcomes

from what we already have. This is predominantly

because our built environment has evolved as an
intricate system of systems, without an overall
design or a strategy foritsinterconnections,
resilience or long-term outcomes.*’

Our current preference to add new assets
isunsustainable given resource constraints
and therequirement to achieve net zero
greenhouse gas emissions by 2050. Itis also
incompatible with the accelerated pace

of change brought on through the COVID-19
pandemic, the correspondingimpact on our
needs frominfrastructure, and with levelling
up across the UK.

Not only is the current approach unsustainable,
but the dynamic nature of the system of the
built environment means that there will always
be aneedtointervene. This could be driven

by factors such asaneed toaddress changing
standards, to respond to an emerging safety
issue, or to ensure our assets have the
capacity to adapt to arange of future climate
impacts. The increasing complexity of the
system of the built environment makes
itever more important that we improve
ourunderstanding of how the systemis
functioning, how ourinterventions will
impact the system, and how they can be
integratedintoiit.

Figure 8 - optimising the performance of our
existing built environment.

See hereforalarger format
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Focus area5: Optimising the performance of our existing built environment

Opportunity

As we create the means to make better
decisions about if, how and when to intervene,
bothinresponse to ourimmediate needs and

longer term strategic changes, we canintervene

inamore resource efficient way. Shifting the
emphasis from adding new to optimising the
existing system can help to reduce greenhouse
gas emissions from construction and the impact
on the natural environment. Furthermore,

we can achieve more for less. Thisis because
despite significant investmentin new
infrastructure, the scale of the existing built
environment means that the value of what we
add eachyearisonly 0.5% of the total existing
stock. By optimising more effectively, we have
the opportunity toimpact on awide range of
services to drive enhanced societal outcomes.
These interventions can often be achieved in
much shorter timescales and offer better value
than new infrastructure delivery.

Key Concepts

Optimisation: The process of optimisation
involves achieving better outcomes for society
from the existing built environment, using data
asan enabler for decisions about how we
operate our systems, when to intervene and how
to more effectively integrate new components.
This could mean making a physical change or
altering the way a service is provided through
adjusting the operational regime, and
interventions could take other forms including
maintenance, strategy such as modelling and
simulation, and repurposing and upgrades.

UK BIM Framework: sets out the overarching
approach to implementing Information
Management using BIM and provides tools
andresources. Adopting the UK BIM
Framework will be compatible with the
Information Management Framework.

Information Management Mandate: Annex B
sets out the information management
requirements for government clients that
will be delivered through the application of
the UK BIM Framework.

Government Soft Landings: a process which
drives a structured and consistent approach
to the delivery of built assets by focussing on
early end-user engagement and operational
requirements from the outset. Defined
information exchanges allow the early
testing of maintainability and performance
targetsasthe design develops.
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Interoperability: Interoperability provides
the ability to exchange information between
proprietary technologies, so that it can
subsequently be made use of in whichever
systemitislocated. Without interoperability
we have a limited ability to maintain and
manage information across the whole

asset lifecycle.*® Interoperability supports
the provision of a’Golden Thread of

Asset Information’.

Information Management Framework:
acommon framework of standards and
protocols that provides the means by which
consistent dataand information can be
shared between organisations and sectors
inaway that is effective, resilient and secure’
will enable secure, resilient data sharing
across organisations and sectors.

Digital Twins: In The Gemini Principles*®
digital twins for the built environment are
described as digital representations of
assets, processes and systems where there
isadata-connection between the ‘digital’and
‘physical’. A National Digital Twin is defined
as an ecosystem of digital twins, connected
via securely shared data.“ The principle of
interoperability is fundamental to the
development of an ecosystem of
interconnected digital twins.

Vision for 2030

With this future realised we would understand the
existing system and would be able to assess the
effects of our interventions and their integration
intoit. Thisunderstanding would be founded on
information generated, captured and recorded
inaccordance with information management
standards adopted across the industry.
Information would be shareable across sector
and network boundaries, and would be stored
and available over the lifetime of the asset.

With this understanding we would be able to
make better, outcome focussed decisions about
how to optimise our infrastructure across the
system, and the protection and restoration of
nature embedded in our decision making.

We would typically deliver via outcome focussed
collaborative organisations which would be able
to deal with complexity and integrate effectively
with the existing systems. Assured information
would enable proactive interventions and
delivery organisations would be able to react from
aposition of knowledge as situations arose. They
would leverage input from across the supplier
ecosystemand bring together engineering and
technology to deliver intelligent solutions and
faster, more dynamic interventions.
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The transformation

To improve outcomes from the existing built
environment we need a better way of
understanding how, if and when to intervene.
We must putin place the enablers to support
clear debate about system level and societal
outcomes, so that we can make decisions about
how to deploy our efforts and resources in the
most impactful and effective way to deliver the
desired improvements. We will also need
different models for delivering that are outcome
focussed and that canintegrate with the existing
system and respond to a dynamic environment.
Inthe future we envisage the approach between
interventions to deliver new assets and those to
optimise existing will be more aligned in terms of
achieving outcomes, key changes are therefore
split between this focus areaand focusarea1-
Delivering new economic infrastructure to drive
improved outcomes for people and nature”.

Collective efforts will be needed to address the
following areas:

Improved information management

Effective optimisation must be founded on
quality data as the key enabler for making better
decisions. We must increasingly treat data as

an asset. To have quality data we must improve
organisational capability in how we generate,
process, manage and maintain the information and
make this available ina meaningful way for decision
makers. Itis alltoo common that upon completion
of aprojectinformationislost, is of poor quality
or notretained inaway that makes it available to
inform the use of the asset, breaking the thread
of information right at the very beginning.

Information Management Mandate: Set out

in Annex Bisarefreshed Information
Management Mandate that will be delivered
through the application of the UK BIM
Framework, which builds on the 2016 BIM
mandate This new mandate, whichis
applicable immediately, sets out arange

of requirements for clients, including the
definition of information concerning assets
and projects. Public sector clients should
comply with the Mandate as part of their
implementation of the Construction Playbook.
The UK BIM Alliance, BSland Centre for Digital
Built Britain(CDBB) are coordinating the
ongoing work to embed awareness of the
requirements of the UK BIM Framework.
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Digital Twins: To enable better decisions,
we must enable information to be shared
across traditional sector silos. Through the
creation and active management of digital
twins of our infrastructure we will be able to
better understand our built environment.
The concept of anetwork of interconnected
digital twins, a National Digital Twin, should
unlock better overall performance through
better management of the system of
systems. The National Digital Twin
programme is developing standards to
enable this; the Information Management
Framework (IMF). Initially the programme will
establish the technical foundations, which
will enable a consistent approach to data
modelling and create the rules for effective
information sharing. Within the next two
years, as this work comes to fruition, the
government will define a mechanism and
timeline forincorporating the application

of the IMF into a broadened Information
Management Mandate.

System Performance Metrics

In order to optimise more effectively we need to
establish a systematic framework for measuring
the performance of our infrastructure in terms
of the outcomes provided and services
extracted by society as users of the system.
Actions todrive progress are set outin more
detail in the focus area onDelivering new
economic infrastructure to drive improved
outcomes for people and nature”.

Avalue based methodology for assessing
ourinterventions

We need torecognise the interconnectedness
of natural, built and human systems, and
manage infrastructure as a system of systems.
Interveningin the built environment may create
better outcomes, but canimpact the natural
environment both in the immediate term and over
the life of any created assets. We need to develop
and use a better methodology for calculating
and comparatively assessing the value of

the potential improved outcomes from an
intervention against the cost over the whole life
of anasset. This should be donein line with HMT's
supplementary Green Book guidance on valuing
infrastructure investment.“? Organisations can
use the methodology of the Value Toolkit to
calculate and comparatively assess arange of
interventions against the desired outcomes

to ensure thatinterventions drive the optimal
outcomes throughout the lifecycle of an asset.



Focus area5: Optimising the performance of our existing built environment

Collaborative delivery models

At present, the way in which we manage

our investment budgets creates a structural
and managerial divide between capital and
operational expenditure that can remove focus
from whole life performance. This means
decisions tend to be made based on capital cost
and available budget, which is a comparatively
small portion of the whole life cost, and not
with the view to the potential impact across

the lifecycle.

Outcome based collaborative delivery
models: To implement our chosen
interventions more effectively we will

need to move toward more outcome based
and collaborative delivery models that
reward value and not output volume, like the
Project 13 Enterprise model. These delivery
models will need to collaborate in developing
and implementing the tools to work more
effectively across traditional boundaries.
These delivery models will need to be able
to deal with complexity and allow effective
integration with the existing systems. They
will need to leverage input from across the
supplier ecosystem and bring together
engineering and technology to deliver
intelligent solutions.

Value and benefits

By capturing and sharing quality information on
which we canrely, we can create an optimised
systemin terms of performance and resilience,
that takes into account our various societal
priorities. By enabling an environment in which
we can optimise the existing built environment,
we can achieve better outcomesinamore
resource efficient way, and we can achieve
those outcomes in timescales that will often

be significantly faster than the delivery of new
assets. With less of a preference towards
adding new assets, there are opportunities to
deliverinterventions that impact less on the
natural environment.

From the use of interconnected and
interoperable digital twins we will be able to
optimise across the boundaries which exist at
present, allowing the benefits from our system
of systems to be greater than the constituent
parts. With more outcome focussed delivery
models we will see the creation of new roles,
creating new forms of employment and new
opportunities for firms to generate a higher
return from the value added.
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Case Study: BT Network Energy

BT uses about 0.7% of the UK's total electricity
supply, which means that by reducing demand
they can cut theirown costs and helpin the
transition to net zero Carbon. BT initially
created an energy model of the network and
the solution has evolved over time towards
aNetwork Energy Twin. The twin has already
been used to identify opportunities to save
energy and BT are beginning to track the
impact of specific changes to the network
and torecommend optimisation interventions
based on predicted changes to energy use.
The energy model has delivered benefits worth
£40Min 20/21, helping BT achieve an 18.6%
reduction in carbon emissions. At the moment
the twinis used to inform human decision
makers with future developments planned
that would have the twin alert the decision
makers on detection of certain changes.

“There are opportunities to
deliver interventions that

impact less on the
natural environment.”




8 Leading practices

We have collectively made good progress 8.1
in building the institutional capability

across government to support the
transformation described by TIP.

There are pockets of world class delivery

using the latest digital and technology
solutions, but these are not yet business

as usual, and the government sees no

reason why they shouldn't become so

over the next 12 months.

8.2.
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Modern design for the built environment
invariably could, should or does

manage and share digital information
(both graphical and non-graphical)
collaboratively. Architecture, engineering
and construction firms typically integrate
separate information models for various
parts of a project, ultimately representing
the completed asset. Firmsare increasingly
using 4D BIM, for example to coordinate
construction to a critical path and
undertake clash detection, often based on
software with capabilities such asresource
management, capacity planning and
scheduling. Organisations are increasingly
moving towards the use of digital twins for
whole life asset management, albeit this
isnot yet business as usual.

5D BIMis now within the capability of
existing software solutions. Incorporating
costed components and materials into
the information model, alongside linked
availability and access, can enable greater
productivity. This startsin the planning
phase with more detailed information and
betterintegration to inform the work
packages. It continues through the project
lifecycle with the bill of materials produced
from the model, automated approaches to
earned value management, and optimised
use of resources, both at the final worksite
and in offsite manufacturing. While 5D BIM
isnow available for projects to implement,

8.4.

greater adoption by clientsis needed to
realise the benefits.

As 56 matures it will increasingly provide
the underlying capabilities and connection
densities for greater data collection and
analysis. 5G is maturing in conjunction
with Al, whichis seenincreasingly in
automated design solutions, with rules-
based engines and digital product
catalogues which can provide insight into
the industry solutions that meet the rules.
Many additional technologies are already
available, such as solutions to monitor and
inform progress and provide assurance.
Examplesinclude fixed and mobile
sensors, photogrammetry and 3D laser
scanning, the use of drones and robotics,
augmented reality, and wireless sensor
technology toidentify and track
components as they move through the
supply chainand installation process.

Adoption of these existing technologies
will require the application of the
Construction Playbook. Delivery model
assessments should consider the client
and supply chain capabilities and capacity
toadoptand deploy these technologies.
The creation of longer term collaborative
contracting environments may require
increasing use of integrators that can
effectively coordinate design, production,
logistics and assembly processes using
digital technologies.

8.5.

8.6.

Below we summarise some of the leading
practices and mature technologiesin use
on projects across the country. Many of
these are being delivered by world-
leading innovators in the private sector,
and the government is committed to
bringing more of this expertise into public
sectordelivery. Further detail on the
government’s approach to innovation was
published in HMG's Innovation Strategy
inJuly 2021.%3 The Strategy outlines how
the government will achieve its ambitions
ininnovation over the next decade,
pivoting towards a more innovative
economy (It sets out commitments to
increase the use of public procurement
asalever todrive innovation, through

the publication of innovation outcome
statements for all major projects and
spending exercises, and settingup a
cross-government working group to
increase innovative procurement across
public sector bodies).

To support greater adoption of these
technologies the IPA will coordinate work
to identify available technologies and
barriers toadoption, including actions and
guidance to unlock greater use of data,
analysis and digital technologies on
projects. This will focus on facilitating
join-up between challenges and solutions
toincrease applicationin public

sector delivery.



9 Case studies

National Highways: Automated Design via the Rapid
Engineering Model (REM)

The problem: Construction schemes are typically designed as ‘one off’ solutions, resulting
in duplication, inefficiency and unnecessary cost.

The action: National Highways Smart Motorways Programme (SMP) has been conceived
around standardised rules and assets. Bryden Wood and National Highways created
aplatform combining a rules-based engine, data analytics and a digital product catalogue
to automate the design of SMP schemes.

The result: The information generated through REM represents a single source of truth

for SMP schemes, enabling automated design and seamless integration of connected
construction activities (estimation, sequencing and costing). Now being applied across
awider range of National Highways major projects, machine-led, human aided tools are being
used to create automated designs, improve accuracy of construction and cost planning.
Transport for London(TfL)has adopted the same principles and approach to support cable
route management works as part of the TIES Living Lab, demonstrating that automated
design could have broader benefitsininfrastructure delivery.
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HS2: Improving cost management using 50 BIM

The problem: Industry is seeking to improve cost management by incorporating
information on carbon, materials and cost into engineering models.

The action: The Skanska, Costain, Strabag(SCS)team have developed engineering models
for 5D estimating reducing the time taken to calculate quantities and prices. The
structured information requires no manipulation, with all stakeholders collaborating to
ensure consistency and transparency. The material quantities and costs change as the
design is modified, enabling the team to assess the impacts on cost and carbon. With
structured data aligned to industry standards, HS2 focuses on the areas most impacted by
carbon, further optimizing materials and costs.

The result: The implementation of 5D BIM on HS2 resulted in 80% less resources than
planned, which was proven to save £600,000 during an initial 5D trial. In terms of carbon
management, the carbon footprint was calculated 80% faster while reducing waste.



https://www.nsar.co.uk/ties-living-lab/

9 Case studies

Buro Happold: Generative design and game .
engine technologies for Energy Network FikE QR aon

Design as pathways to Net-Zero -_— e,
communities ‘ e R

The problem: Dealing with the complexity of developing
net-zero pathways for communities by using generative
design and game engine technologies for Energy ! .. i .
Network Design. 7 A it o0 RS 2 s g,

The action: Buro Happold with strategic partners have - 7 ' s : i " 20tz
developed a smart energy digital twin for Bridgend T | P ; ' s
County Borough Council and Barcombe.““ It enables
intelligent selection and validation of domestic heat
network solutions by incorporating real-world data,
generative design, gaming and 3D visualisation
technologies.

Theresult: The tool uses an automated approach for ] o o T RO UTE e RS UTE
acomplex phased development plan and comparison

of multiple optionsincluding distributed vs centralised
systems. The outputs can be provided to multiple
stakeholders to support decision making including local
government, supply chain, and community energy
organisations. For Barcombe, “the scheme will see an
entire village switched from oil to electric heating that

“The scheme will see an entire village
could become a blueprint for millions of homes". switched from oil to electric

heating that could become

a blueprint for millions

of homes.”
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9 Case studies

XYZ Reality: Engineering-Grade Augmented Reality with
HoloSite - supported by UKRI

The problem: Construction often varies from the exact design, and traditional
inspection methods are reactive, can be prone to errors and take time. Modern
Methods of Construction requires less deviation from design tolerance, so more
proactive approaches are needed.

The action: HoloSite is an engineering-grade augmented reality headset and end-to-
end hardware, software and cloud platform. With HoloSite users view BIM models
onsite to millimetre accuracy in the form of holograms through the augmented reality
headset.

The result: Projects have used HoloSite proactively to eliminate errors before and
duringinstallation. Construction teams have reduced inspection times by 97%, and
the technology has enabled them to build to the BIM model and build it right, first time,
whilst achieving significant return oninvestment on the technology.

l‘; =EMUP
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Landsec - The Forge: pioneering
a Platforms approach for more
productive and sustainable
automated builds

The problem: for construction to emulate the
productivity gains seen in the manufacturing
sector over the last 20 years.

The action: Landsec, Easi-Space and Bryden
Wood are leading a collaborative project to
develop and test automated construction

on a major commercial site in central London.
Using a platform approach and BIM technology,
the partners created an optimised structural
frame that could be precisely manufactured
offsite and assembled onsite using an
automated assembly process.

The result: Against Landsec's typical
benchmarks, the project is targeting
reductionsin capital cost and programme
time, a predicted 19.4% reductionin
embodied carbon compared with traditional
construction. The Forge is designed to be the
UK's first net zero carbon commercial building
and, with automated construction processes
and a multi-skilled workforce on the install,
will resultina13.5% productivity gain.



10 Trends and drivers

Looking to the future

10.1.  Drawing on best practice in futures thinking, the 10.2. These trends are consistent with key

IPA has started to explore the trends and drivers
that could shape infrastructure and major project
delivery in the UK over the coming decades, and

brought these back to 2021-2030:

New leaders, new organisations,

new values - a new generation of leaders

and citizens are emerging, with new

values and expectations. This could have
implications for organisational transparency,
legitimacy and structure, and the distribution
of wealth and opportunity across society.

The post-carbon transition and the sixth
great extinction - a paradigm shiftin our
economies and lifestyles will be required to
address climate change and the emerging
biodiversity crisis. This will impact everything
from citizen behaviour to economic models
and the basis on which decisions are made.

Emerging national resource, capacity and
capability constraints - in part driven by the
COVID-19 pandemic, and also longer term
trends in labour markets and the economy,
this could resultin a greater focus on cost,
riskand value.

Innovation in urban policy and a renewed
focus on’place’ - cities and towns are
increasingly interested in wellbeing as
ameasure of good social outcomes, and
aware of the costs of inequality and the
connections between wellbeing, place,
and social and economic inequality.

Increasing importance of new materials
and methods - in part driven by cost,
efficiency, climate and regulatory pressures,
but with significant opportunities to deliver
greater value through innovation.

Increasing exposure to digital competition
and security issues - digital environments
bring new risk profiles and add greater
complexity to our understanding of
resilience; global competition in this

space issignificant and likely to increase.
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milestones over the next decade and
beyond, and illustrate how dynamic and
unpredictable the delivery environment
will continue to be:

Levelling Up White Paperin 2021

Anumber of net zero strategies in 2027,
including electric vehicle charging
infrastructure, heat and buildings,
hydrogen and industrial decarbonisation“®

Spending Review 2021

The setup and operations of the new
UK Infrastructure Bank

Government response to the Dasgupta
Review on the economics of biodiversity
UK’s second National Infrastructure
Assessmentin 2023

Government commitment to increasing

economy-wide investment in R&D to
2.4% of GDP by 2027

Targeting 40GW of offshore wind, 5GW of
low-carbon hydrogen and 4 industrial CCUS
clusters by 2030; growing the installation of
electric heat pumps from 30,000 to 600,000
per year by 2028 and publishing the UK's first
Energy Data Strategy in 2021.

Carbon Budget Five(2028-2032)limits annual
emissions to an average of 57% below 1990
levels and Six(2033-2037) requires a78%
reductionin UK territorial emissions
between 1990 and 2035, in effect bringing
forward the previous 80% target by nearly
15years.


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002824/Dasgupta_Response__web_July.pdf

11 Action Plan

111, Thejourneyto2030isuncertainin parts, and will need to adapt to a dynamic operating environment and unforeseen events.
Nonetheless, there is value in bringing together the diverse activities underway, planned and required, to deliver our shared
objectives. The action plan below is not complete or final, it will iterate and sharpen in focus over time, but it does capture the
scale of the system change we are collectively seeking, and the importance of genuine collaboration if we are to be successful.

TIP Action Plan

Where actions are not included for 2023 onwards it is because significant uncertainty in these areas means further work and

aniterative approachisrequired. The Action Planis aliving document which will be updated annually on arolling basis.

0-2years

2-5years

5-10 years

Data andinsight

CLC - digital
taskforces, baseline
assessment with Smart
Infrastructure Index,
Digital Transformation
Strategy

Metrics and
benchmarking

Implementation of Government Construction Metrics(GCM),
including whole life carbon methodologies, and continued emphasis
ondriving wider social value through construction activity. The IPA
will work with government departments and industry, including the
CLC, to evolve the current suite of construction metrics(e.g. to move
towards measuring whole life performance)and to set out the
interfaces and alignment between the Project Outcomes Profile, the
CIH Value Toolkit, GCM and other relevant tools and processes. (IPA)
Development of the IPA Benchmarking Hub for cost and carbon,
including the capture of priority assets across all infrastructure
departments. (IPA)

We will need more consistent measures for the delivery and
operation of our built environment. In its 2018 assessment, the
National Infrastructure Commission set out the performance
measures needed to do this. These measures will underpin the
Commission's baseline analysis of the current state of each of the
key infrastructure sectors, to be published in the Autumn. (NIC)
Explore use of the CIH Value Toolkit to calculate and comparatively
assessarange of interventions against desired outcomes, targeting
interventions to drive optimal outcomes throughout the lifecycle

of anasset.

Annual GCM analysis provides a consistent evidence
base for the performance of government construction
projects and the impact of policy reforms. (IPA)
Develop alignment and integration between GCM and
the National Metrics Library(National Metrics Library
referenced within the Value Toolkit and is currently
under development by the Hub, Scottish Futures Trust
and the CLC).

Development of content such as proliferation studies
and commonality metrics to accelerate the adoption
of common and repeatable solutions.

(IPA/BEIS and Departments)

Defined metrics that capture cross-functional and
departmental shared savings as aresult of the use

of shared/repeatable solutions.

(IPA/BEIS and Departments)

IPA Benchmarking Platform is available to all
infrastructure projects and UK government is
recognised as aworld leader. (IPA)

GCM are part of a national metrics
library and database of historic
project data. (IPA and partners)
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11 ActionPlan

0-2years

2-5years

5-10years

Data andinsight

CLC - digital
taskforces, baseline
assessment with Smart
Infrastructure Index,
Digital Transformation
Strategy

Digital maturity

The IPA will work with industry and government departments

to develop a consistent measurement of project digital maturity
using a standard tool/framework and will monitor change in
organisational digital maturity. (IPA)

Contracting authorities and the supply chain will
begin to consistently measure digital maturity,
with benchmarks established and the approach
co-ordinated by the CLC Digital Network. (CLC)

Contracting authorities and the
supply chain set targets to improve
digital maturity, sharing learning
viathe CLC Digital Network.
(IPA/CLC)

Information Publication of an updated'Information Management Mandate', Within the next two years, and enabled by the The IMF mandate comes into effect.
Management (applicable now Annex B) delivered through the application of the UK creation of the system for connecting digital assets

BIM Framework. (IPA/BEIS) (the Information Management Framework), the

The UK BIM Alliance, BSI and Centre for Digital Built Britain (CDBB) are government will mandate its application, setting out

coordinating efforts to embed awareness of the requirements of the atthat pointatimeline for this to come into effect.

UK BIM Framework, and work to improve interoperability is being led (BEIS)

by the Centre for the Protection of National Infrastructure (CPNI).
Government Creation of GIIG to advance interoperability, focussing on: Benefits; Workstreams continue, alongside work to drive Continue to support ongoing

and Industry
Interoperability

classification; information management platform; technologies;
information requirements; and procurement and contracting.

adoption, upskillingand progress monitoring.
(GIIG, BEIS and IPA)

interoperability maturity, as/if
required(GIIG, BEIS and IPA).

Group (GIIG) (GIIG, BEIS and IPA)
GIIG will create practical guidance and identify synergies with the
Information Management Framework. (GIIG, BEIS and IPA)
Government Implementation of Government Soft Landings(GSL)and continued Informing future project performance setting based

Soft Landings

focus on targeting high performing built assets to help realise better
public-sector value from the construction process.

The IPA will work with government departments and the Construction
Innovation Hub to develop tools and guidance to enable objectives
that willinform the purpose of the asset in operation to be set and
tested from the outset.

upon post occupancy evaluation and structured
feedbackloops.
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0-2years

2-5years

5-10years

Data andinsight

CLC - digital
taskforces, baseline
assessment with Smart
Infrastructure Index,
Digital Transformation
Strategy

Geospatial strategy

Geospatial
Commission

Publish guidance for measuring the economic, social, environmental
value of location data by Spring 2022. This will support the wider
adoption and use of location data in optimising the way we operate in
the built environment, by helping organisations articulate and value
the benefits of its use.

In collaboration with key land policy owners, the GC will deliver land
use data pilots to improve the findability and accessibility of land use
data by Autumn 2022. This will help improve access to data on land
use while demonstrating how a joined-up approach to data could
support more coordinated policy making and local delivery.

The National Underground Asset Register, a standardised and
interactive digital tool showing the location of underground pipes
and cables, will complete a minimum viable product for three
regions - the North East of England, Wales and London by 2023.
Improved data currency on Buildings and Structures within

0S Mastermap will be launched through the Public Sector Geospatial
Agreement in the second half of FY 21/22, with further enhanced
data about buildings, structures and transport networks becoming
available over the next 3 years.

Publish findings on how location data can support the future of
mobility and next generation transport networks. It also will deliver
aTransport Location Data Innovation competition to demonstrate
the abundance of data-driven opportunities for this sector; and
support innovators to bring new products and services to near-
market readiness.

The National Underground Asset Register will be
enhanced and rolled out across the remaining regions
in England and in Northern Ireland, driving efficiencies
ininfrastructure delivery across the UK and helping
improve worker safety.

Product insight

The Code for Construction Product Information drives increasing
consistency and a standardised approach to construction product
information. (Construction Products Association(CPA))

Construction Products Regulator established. (BEIS/MHCLG)

Widespread adoption and application of the Code for
Construction Product Information provides consistent
and transparent product information, including
definition of product insurance.

Digitised product information is
increasingly mapped to strategic
value drivers and linked through
digital models.(CPA and CLC)
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Business and
delivery models

CLC - Value Toolkit,
manufacturing
skillsinitiative;
Promote fair
construction practice
(incl fair payment);
addressrisks
associated with
contractual disputes;
improve productivity
incommercial
management using
technology.

0-2years 2-5years 5-10years
Pipeline and Annual publication of the National Infrastructure and Construction Increasingly the government pipeline will leverage Predictive pipeline tool leveraging
frameworks pipeline, including additional insight on workforce requirements and digital data sources mapped to a common classification Aland machine learning to assess
delivery solutions, and a geospatial tool to aggregate IPA and to enable greater insight from the pipeline. infrastructure needs and delivery
Ordnance Survey data. (IPA) constraints. (IPA)
Implementation of Construction Playbook policies regarding long Procurementis founded on a digital
term portfolio contracting, effective contracting through updated marketplace leveraging common
boilerplate clauses and more robust contractual requirements for standards, solutions
data, innovation and performance improvements.“¢(IPA and GCF) and configuration.(CCS)
Review of Frameworks completed and implementation of
recommendations. (Cabinet Office)
Public sector clients use Frameworks that demonstrate the Gold
Standard characteristics described in the Review. (GCF/CCS)
Platforms The Construction Playbook set an aspiration for the procurement of Procurement models seek adoption of standard, Implementation of arequirement

(delivery models)

construction projects based on platforms comprising standard and
interoperable components. Building on this, in the next two years the
government will set out arequirement for platform approaches to

be adopted for social infrastructure with arepeatable design, with
atransition period for adoption. (IPA)

repeatable solutions, providing stimulus for
development and delivery of platform delivery.
(Departments and Delivery Bodies)

for platform approachesto be
adopted for social infrastructure
with arepeatable design.
(Departments and Delivery Bodies)

Platforms
(technical enablers)

Development of the CIH Platform ‘Rulebook’, will set the framework
for, and inform the development of, platforms and the configuration
of differentkits of parts’, with Delivery tested through public
projects. (Construction Innovation Hub)

Government and industry collaboration will mature the
platform rulebook and interface principles, alongside
developed British Standards for major components.
(Construction Innovation Hub)

Assurance Development and demonstration of Construction Quality Planning Increasing digitisation of statutory requirements Automated compliance checking
process and demonstration of Digital Compliance verification. (CIH) enables the application of digital compliance checking (inc. building regulations and
and verification rulesets as quality assurance best building control compliance)
practice.(Departments and industry) (Departments and industry)
Integration of Advanced Product Quality Planning Industry recognition and demand
(APQP) processes and techniques within development for‘advanced’product quality
of platform solutions(CIH). planning, in meeting a higher
standard to 1ISO 8001.
New delivery Delivery and implementation of the Transforming Construction New career development pathways for leaders of

models - new roles

Challenge and Construction Innovation Hub outputs. (BEIS/UKRI)
CIH Value Toolkit. (BEIS/UKRI)

complexinfrastructure projects. (ICE)
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0-2years

2-5years

5-10years

Market capacity

and productivity

CLC -talent retention
scheme; improve the
effectiveness of
training levy schemes;
single industry plan for
recruitment, training
and retention.

Skills

The Construction Skills Delivery Group (CSDG) was established as
part of the Project Speed Task Force to improve skills delivery for
new entrants and existing workers. The CSDG is a collaboration
between DfE, BEIS and industry, engaging with DWP and OGDs.
Initial focus isaround improving access to our existing skills offers
through apprenticeships, T-Levels and bootcamps(National Skills Fund).
Longer term work will consider how these offers can be expanded
to support future skills needs and gaps, and use of the public sector
procurement framework to embed skills and job growth.

Recent workincludes:

— Abricklaying traineeship is due to start in June 2021and others
are being considered.

— DfE has published Flexible Apprenticeshipsin Construction
(April 2021) which explains how off-the-job training can be flexed
to meetindividual employer needs.

— CSDG engagement with the work of the Green Jobs Taskforce,
and wider DfE and DWP work where construction has been
identified asa priority sector.

— CSDG to use construction sector skills forecast analysis to help
to identify and fill skills gaps and roles.

Procurement Policy Note 06/20 - Taking account of social value

includes a delivery objective of ‘creating employment and training

opportunities, particularly for people inindustries with known skills
shortages orin high growth sectors.’

National Digital
Twin(BEIS)

Initially the National Digital Twin programme will focus its technical

work on;

— A)creating the Foundation Data Model (FDM)(or ontology)
and Reference Data Library that together defineacommon
structure and meaning for information that is shared between
organisations within and across sectors and domains
B) Developing the Integration Architecture - a combination of
technologies that enable the sharing of data between databases
and the systems that use them.

As the IMF matures, it facilitates the increasing

ability to link digital models and twins within and
across sectors’

Work commences on embedding a quality management
approach toinformation management, identifyingand
addressing perceived and actual cultural, procurement
and legal blockers; and growing the information
management skills and capabilities that are needed.

As the FDM and Integration
Architecture become increasingly
mature, the focus will shift more

to the deployment of digital twins.
Software suppliers will increasingly
provide the tools to service
requests for cross-domain data.
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0-2 years

2-5years

5-10 years

Market capacity

and productivity

CLC -talent retention
scheme; improve the
effectiveness of
training levy schemes;
single industry plan for
recruitment, training
and retention.

Platforms
(roles, skills and
solutions)

Definition of required skills to understand, develop and apply
platform solutions, with growth of training material to suit.
Emergence of new industry actors, relationships and roles along
the supply chain(incintegrator, assembler, and logistics providers).
Independent platform solutions are being developed, with
proprietary platform configurators that will apply generative
design technologies.

Modernised skills and training that interacts with
product design, development and manufacturing,
alongside the emergence of new roles within
organisations(e.g. 'Platform/Product Manager’).
Emerging familiarity in procuring standard and
interoperable components, and emergence of
acommon configurator framework defining
interoperability requirements enabling arange of
individual configurators spanning the value chain
and project lifecycle to interconnect.

Inthe longer term with a developed
ecosystem of interoperable
platforms, a sustainable supply
chain, will work to a principle of
collaboration on the standards,
with competitionin delivery against
arange of valuedrivers.

Insurance and risk

Industry case studies demonstrate the benefits of platformsin
affording commercial certainty and a diminished risk profile.

Agreedrates offered by insurers recognising standard,
common design, with clear definition of liability for
built asset and performance.

Developed insurance models
offer benefits to collaborative
and standardised solutions that
are validated and configured
digitally.

Integrated funding
and financing

UK Infrastructure Bank operatingininterim form from 2021;
including continued recruitment, operationalise mandate and
scope and finalise organisational design and Bank policies. (HMT)

Bank established in legislation as a statutory body
to deliver on its mandate.

Review by spring 2024 of progress and financial
performance. (HMT)
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0-2years

2-5years

5-10years

Net zero and the
environment
CLC-netzerocarbon
roadmap; Construction
response to COP26;
Construct Zero

Metrics, targets and
assessments

Introduction of whole life carbon assessments for all government
infrastructure and construction projects. (IPA)

Energy performance targets across all housing tenures and
commercial and public buildings. (MHCLG)

Biodiversity Net Gain for all infrastructure projects. (Defra)

Develop a National Framework of Green Infrastructure Standards to
help local authorities, developers and communities improve green
infrastructure provisionin their area.(Natural England and Defra)
Climate Change Allowances for flood risk assessments.
(Environment Agency)

Infrastructure sponsors, owners and operators torespond to the
findings of the UK Climate Risk Independent Assessment -
www.ukclimaterisk.org/independent-assessment-ccra3/briefings/
Use the Natural Capital Committee’s Green Book guidance to embed
natural capital into public policy appraisal.

Introduce consistent benchmarking and targets for
allgovernment infrastructure and construction
projects on awhole life basis(sector, project and
asset specific, where relevant). (IPA)
Greeninfrastructure standards are embedded

in national planning guidance and policy.

(Defraand MHCLG)

Whole life carbon and sustainability
isembeddedin all government
infrastructure projects and
reported via the Government Major
Projects Portfolio and the Annual
Pipeline. (IPA)

Materials

Increase the use of timber and lower carbon construction materials
toreduce embodied/capital carbon, lock away carbon long term and
drive investment in tree planting and industrial decarbonisation.
(Defra)

Green finance

UK Government Green Financing Framework“’ published and
Green Savings Bonds launched. (HMT)“®
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11 ActionPlan

0-2years

2-5years

5-10years

Building expertise Outcomesin
and capability decision making

Launch and roll-out the Project Outcome Profile tool across
government portfolio to ensure projects can clearly articulate their
contribution to priority outcomes. (IPA)

Embed culture change in appraisal and decision making within
departments building on Green Book 2020. (HMT)

PVF: Refine priority outcomes and metrics and link spending decisions
to their delivery at the next Spending Review and embed a truly
outcome-focussed approach into the departmental planning process.
Ministers will receive reqgular updates on outcome delivery, enabling
them to track performance and take early action where delivery may
be under pressure. Information on outcome delivery will be used to
inform spending decisions, creating a greater link between financial
allocations and the delivery of real-world outcomes that matter

to citizens.

Embed the principles of the Public Value Framework into the
day-to-day working of the teams across Whitehall, includingas a
policy design tool and a means of diagnosing and solving issues
preventing successful delivery. Publish Outcome Delivery Plans and
final priority outcomes and metrics. (HMT)

Increased transparency through business case publication, close out
reports and evaluations for GMPP infrastructure projects.
(Departments and Delivery Bodies)

Support the development and uptake of carbon literacy training for
all staff, and promote organisational affiliation with environmental
professional bodies. (DfT)

Harmonise Digitise
Rationalise

Publication of guidance and resources in relation to harmonising,
digitalising and rationalising government specifications and
standards. (IPA)

Standards and specifications are translated into machine readable
format via project delivery and departmental initiatives(e.g. Spec 21
for DfE or DMRB for National Highways), with increasing development
of common, repeatable parameters, spaces and components.
(Departments and Delivery Bodies)

Digitisation of standards and specifications(including
building regulations)and planning policies across
government is founded on the use of consistent
structure, rules and language.

Increasing harmonisation and rationalisation of
technical requirements, with open source designs
(with standards for spaces, components and
interfaces)to enable the market to respond with
innovative product solutions.

Adigital standards library for the
public sector caninterface with
shared design content and rules
(e.g. standard space types,
interoperability rules, adjacencies
and technical requirements).
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11 ActionPlan

0-2years

2-5years

5-10years

IPA to collate arange of delivery model examples (with case study

content)to support the process set out in the Construction Playbook.

(IPA)
Implementation of refreshed IPA Project Routemap tool. (IPA)

Establishment of the Government Projects Academy, refreshed
learning curriculum and training programmes to develop skills and
project delivery capability across government, including on data,
digital technologies and environmental sustainability. (IPA)

Building expertise Delivery model

and capability understanding
Government
Projects Academy
Standards and

good practice

Implementation of the Government Project Delivery Framework that
sets out what projects need to do at each stage and will provide
guidance and toolsincluding:

— Implementation of best practice in cost estimation guidance

— Rollout of Opportunity Framing workshops and guidance

— Refreshed Project Routemap tools. (IPA)

Identification of available technologies, barriers to adoption and
facilitating adoption through improved technology navigation
approaches. (IPA)

Update of the Government Functional Standard for Project Delivery.
(IPA)

Project leadership

Recruitment of anew pool of major project experts and renewed
requirements for MPLA and PLP attendance. (IPA)
Allinfrastructure projects to have aboard level design championin
place by the end of 2021, supported where appropriate by design
panels.(Departments and Delivery Bodies)
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11 ActionPlan

0-2years

2-5years

5-10years

Policy and delivery
environment

Planning reform, including Planning for the Future proposals,
amended Permitted Development Rights for social infrastructure,
afasterapplication process for larger social infrastructure
developments and the National Infrastructure Planning Reform
Programme. (MHCLG)

Levelling Up White Paperin 2021. (MHCLG)

Anew National Model Design Code.“¢(MHCLG)

Anew system of environmental assessment (including Strategic
Environmental Assessments and Environmental Impact
Assessments)and strategic approaches to the protection of habitats
and species. (Defra)

Green Paper: Transforming public procurement - consultation
response and next steps.®®(Cabinet Office)

Anumber of net zero strategies in 2021, including electric vehicle
charginginfrastructure, heat and buildings, hydrogen, Energy Data
and industrial decarbonisation.®'(BEIS)

Spending Review 2021. (HMT)

Government response to the Dasgupta Review on the economics
of biodiversity. (HMT)

Government Estate Strategy. (OGP in CO)

Ambition to reduce timescales by up to 50% for
projects entering the Nationally Significant
Infrastructure Project(NSIP)regime by 2023. (MHCLG)
UK’s second National Infrastructure Assessment in
2023.(NIC)

Environment Bill will include legally binding targets and
Environmental Principles. (Defra)

Commitment to increasing
economy-wide investmentin R&D
t0 2.4% of GDP by 2027.(BEIS)
Energy White Paper - Targeting
40GW of offshore wind, 5GW of
low-carbon hydrogenand 4
industrial CCUS clusters by 2030;
growing the installation of electric
heat pumps from 30,000 to
600,000 per year by 2028. (BEIS)
Carbon Budget Five (2028-2032)
limits annual emissions to an
average of 57% below 1990 levels
and Six(2033-2037)requires a
78% reduction in UK territorial
emissions between 1990 and 2035,
in effect bringing forward the
previous 80% target by nearly

15 years.(BEIS)
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12 Implementation and next steps

12.1.  ThelPAisresponsible for overall
leadership and coordination of the
TIP programme, reporting into Ministers
inthe Cabinet Office and HM Treasury.
Many of the measures and reforms will
be implemented by other government
departmentsand/orindustry, and
overallimplementation must be
ashared endeavour delivered using
asystemsapproach.

12.2. The successfulimplementation of the
Construction Playbook will be central to
the TIP programme and a key focus for
the IPA over the comingyears.
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12.3. FortheIPAthis happensat fourlevels: 12.4.

Project delivery system: the IPA will
leverage its position at the centre of

government with responsibility for the 12.5.

project delivery system to shape policy,
embed good practice and incentivise
behavioural change.

Network (organisations): we will work
with departments and delivery bodies
toincrease expertise, capacity and
capability; understand and share good
practice and drive improved performance
through portfolios.

Assets: we will focus more of our
attention on strategically important
asset types and develop appropriate
interventions to improve performance
and value.

12.6.

Projects and programmes: we will
develop and provide tools, supportand
guidance to projects and programmes
to embed new ways of working, build
capacity and capability and strengthen
the evidence-base for continuous
improvement.

Interventions will shape behaviours and 12.7.
culture, and impact will be monitored and
evaluated using metrics and indicators.

We will monitor impact through:

Public Value Framework priority
outcomes and metrics

Performance of infrastructure and
construction projects on the GMPP

Construction sectorindicators

Government Construction Metrics

National Infrastructure Commission 12.8.

-system-wide performance metrics

Cross-government implementation will be
overseen by the Infrastructure Steering
Group (ISG), chaired by Alex Chisholm,
Cabinet Office Permanent Secretary and
Chief Operating Office for the Civil
Service, and driven by the Government

Construction Board (GCB), led by the IPA. 12.9.

12.10.

We have taken this opportunity to
refresh and reform the GCB, a cross-
government group of senior officials with
responsibility for construction policy
and project delivery, soitisaligned to
the TIP Roadmap and can supportits
implementation across government.
The Board will reportinto HMT and
Cabinet Office Ministers via the IPA and
the BEIS Minister of State for Energy,
Clean Growth and Climate Change.

We will work in partnership with the
Infrastructure Client Group and the
Construction Leadership Council,

with GCB working groups aligned to the
cross-cutting TIP themes responsible
for drivingimplementation across
government and collaborating with
their counterpartsinindustry.

Progress updates will be reported
annually in the IPA Annual Report on Major
Projects and the National Infrastructure
and Construction Pipeline; with more
substantive reviews aligned to the
Construction Playbook and the
parliamentary cycle.

Thereisan openinvitation to collaborate
with us to make this vision a reality,
please share your ideas with us via
projectfutures@ipa.gov.uk


mailto:projectfutures%40ipa.gov.uk?subject=

Annex A: Progress since 2017

Benchmarking for better performance

We said

We did

We set out an ambition over 10 years to ensure all major projects and programmes are selected
and prioritised using benchmarked data on costs and performance, so that only those projects
that best meet the needs of users, asset owners and society are selected. This means ensuring
that project sponsors have access to robust and sufficiently granular data against which to
benchmark their cost and schedule estimates, and that this is consistently applied. We set out
five priority interventions and have been working to implement these and promote a step change
inthe quality and consistency of benchmarking approaches in projects initiated by government.

Benefits realisation: ensure that
infrastructure projects’business
cases demonstrate how they
have considered the widest
possible range of benefits to be
delivered through the planned
investment.

Developed a Project Outcome Profile Tool, which
includes metrics to understand the delivery of outcomes
over the project lifecycle. Trials of the POP were
completedin20/21and it was published in July 2021.%7

We said

We did

The IPA will establish anew
benchmarking team to promote
the effective use of cost and
schedule benchmarking.

A dedicated unit has beensetupinthe IPA to support
benchmarking initiatives with the aim of embedding
aconsistent approach to benchmarking across major
infrastructure projects and programmes.

Cost and schedule benchmarking:

support departmentsin providing
benchmarked cost estimates,
including whole life costs, as part
of the business case approval
process.

Best practice in benchmarking(2019) % published and
outlines the IPA'srecommended methodology.
Guidance®* updated July 2021.

In 2020 the Benchmarking capability tool *® was made
available to support organisations to measure and

improve their benchmarking capability against industry

best practice.

March 2021- Cost Estimating Guidance % published,
setting out abest practice approach to the
development of cost estimates for infrastructure
projects and programmes.

Work on developing a Benchmarking Hub is making
good progress.

Performance measurement: the
IPA will work across government
and the wider sector to develop
asystem of performance metrics
for government construction
projectsand programmes.

The IPA has worked with stakeholders to develop
construction metrics covering four themes:
productivity; net zero carbon; levelling up; and
innovation. From summer 2021departments will begin
to consistently collect this data, contributing to an
evidence base for continuous improvement.

International benchmarking: build
support for greater international
collaboration.

IPA has had positive engagement with Hong Kong on
transport assetsandacross Europe on prisons.
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Annex A: Progress since 2017

Alignment and integration

In2017 we said we would join up how government selects, plans, and delivers major infrastructure projects and
programmes by aligning objectives throughout the investment lifecycle and integrating planning and delivery
of individual infrastructure projects across sectors. This would help to unlock opportunities to develop
infrastructure networks and systems that support the UK's priority economic, social and environmental
objectives. We set out three priority interventions to support this approach: alignment; integrated planning
and supporting the devolution agenda.

Integrated planning and delivery remains a priority for the government, as set out in the Planning for the
Future White Paper(August 2020)and NIS announcements on reform to the Nationally Significant
Infrastructure Project regime. While the challenges of the last three years mean we have not yet made as much
progress as we would have liked at a system level, we have seen progress and innovation in specific cases -
particularly the OxCam Arc. The National Infrastructure Strategy reiterates the government’s commitment to
improving infrastructure delivery, and our focus on levelling up across the UK means effective and integrated

delivery ismore important than ever.

We said

We did

Approaches used by the
Environment Agency and the
Department for Transport to
assess and prioritise their
investment programmes, and
consider regional factors would
be further developed.

In December 2020 arefreshed Green Book was published,
supporting the principles set out in TIP on wider social benefits
and integrated infrastructure delivery at the sub-national level.
In2021we launched a new Project Outcome Profile tool to enable
projects and programmes to identify how they will contribute

to the government’s priority outcomes. This complements the
Public Value Framework(2019),% a tool for understanding how
well public money is turned into policy outcomes.

Support delivery of the Oxford-
Cambridge Arc projects, and the
wider development of the

integrated approach beingadopted

forthe programme.

Worked collaboratively with teams across government to deliver
the vision for the Oxford-Cambridge Arc. Progress to date includes:
funding confirmed and work progressing on East-West Rail; A421
upgrade complete and A34 improvements commenced. In February
2021the government published a policy paper setting out it's
planned approach to developing the Oxford-Cambridge Arc

Spatial Framework.

Drive more effective
implementation of existing tools
and guidance, in particular the
IPA Routemap tools.

The National Infrastructure Strategy confirmed that the
Routemap should be used for all major complex and novel
infrastructure projects.

Arefreshed Routemap,® incorporating new and emerging best
practice was launched in July 2021.

IPA has developed a new Government Project Delivery Framework
to describe good practice and requirements at each stage of the
project lifecycle.

Applying the integrated approach
to other suitable regional
investments such as the Midlands
Engine, Thames Gateway and
Northern Powerhouse and the
integrated strategy for the north.

Working with central government and local authorities to deliver the
levelling up agenda, through the application of funding such as the
Levelling Up Fund, Towns Fund and Future High Street Fund; and
also spatial planning of major new settlements, building upon the
launch of Ebbsfleet Garden City.

Assurance processes would be
used to: measure delivery of
project objectives, benefits,
cost and schedule, against the
investment baseline; and create
anevidence base to support
continuous improvement and
policy reform.

The new Project Outcome Profile tool will set arobust baseline
against which delivery can be monitored and evaluated.

From April 2021, all major infrastructure projects on the GMPP must
publish: asummary business case following final approval; a close
outreport following completion; and a long-term evaluation five to
tenyearsinto operation.

HMG Assurance workbooks have been updated to reflect new policy

priorities and practices, including net zero carbon requirements.

Support the devolution agenda as
we move to more devolved project
sponsorship and funding.

Local Government Scholarships will be available to project leaders
workinginlocal government, so that they can attend project leadership
programmes offered by the new Government Projects Academy.

We will continue to work with Local Partnerships and local
government leaders to support effective infrastructure delivery.

The new UK Infrastructure Bank will support this agenda.
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Annex A: Progress since 2017

Procurement for growth

We said

We did

The ambition we set out was to drive long-term value for taxpayers and users of infrastructure, and support
athriving, world-leading infrastructure industry in the UK, by creating smarter commercial relationships that
support greaterinvestmentininnovation. This new strategic approach meant there was a need to develop
sponsorand client capability. Five priority interventions were identified to support this approach and enable
greaterinvestment, innovation and productivity.

We said

We did

The government’s assurance

and approvals processes

would support alonger-term,
collaborative commercial
relationship. Thisincluded
extendinglong-term budget
settlements to more departments
where appropriate and sharing
good practice on promoting longer
termrelationships.

The Construction Playbook encourages longer term contracting
across portfolios for key asset types and programmes,

where appropriate.

We have worked in partnership with the industry to develop good
practice inlongterm collaborative relationships, including through
Project 13.

Improve the procurement process
toreduce bureaucracy and costs.

In March 2021 Build UK announced that the new industry-wide
pre-qualification (PQ) system was up and running.

Our Project Outcome Profile tool will inform contractual
processes, including informing the baseline for robust post-
completion evaluation.

Published a PPN®° on the role of social value in government
procurement.

Drive supplier performance:
by piloting a system to measure
and share best practice for the
performance of suppliers.

Events, particularly the collapse of Carillion in 2018 and subsequent
government response, negated the need for the pilot.

In2019 CCSintroduced strengthened financial assessment for
contracts valued above £5 million per annum to ensure fair and
prompt payment.® Thisis endorsed by the Construction Playbook,
which introduces a defined approach to market health and
capability assessments.

Build client and sponsor
capability, using our client
capability framework, to support
government construction clients
and develop additional
procurement training for public
procuring bodies.

The Government’s client capability assessment tool has helped
four departmentsidentify and assess critical areas for
capability building.

Capability support will be available to contracting authorities
as part of implementing the Construction Playbook.

Contracts would be standardised
and simplified and a more joined-up
approach to procurement,
contractingandrisk allocation
would be promoted.

In 2019 IPA worked with CCS to complete a suite of standard
‘boilerplate’ clauses for use onits construction frameworks

We are now updating the clauses toinclude the new policies set out
inthe Construction Playbook.
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Annex A: Progress since 2017

Smarter Infrastructure

We said

We did

Our ambition is to deliver smarter projects and embed technologies that improve the performance of our
existinginfrastructure. The last three years have been challenging for the industry, particularly through
the COVID-19 pandemic. However the industry has continued to operate effectively and we have seen the
benefits of MMC and offsite approaches. In 2017 we set out four interventions to support this approach
and good progress has been made by those departments that have adopted the presumption in favour

of offsite construction.

In November 2018 we published a call for evidence on a proposal for anew approach to building, using
platforms to establish a more interoperable approach, which was generally well received - see the

summary of responses.5?

We said

We did

To support smart construction
(demand side) we would use the
government’s purchasing power
to build critical massin sectors
amenable to modern methods of
construction(MMC), starting with
the five departments that have
adopted a presumptionin favour
of offsite construction. Alongside
this we would also explore
opportunities to support uptake in
potential sectors such as housing.

The progress made by the departments that adopted the
presumption in favour of offsite manufacture is set outin the
summary of responses to the call for evidence.

The Construction Playbook has an aspiration to procure
construction projects based on product platforms and an
expectation to set targets for the use of MMC in the delivery of
projects and programmes. This links with the work underway to
develop acommon set of government construction metrics to

betterunderstand construction performance across government.

The Playbook also encourages contracting authorities to seek
opportunities to collaborate and adopt shared requirements and

common standards - Harmonise, Digitise and Rationalise demand.

An example of thisis the standards harmonisation element of the
TIES Living Lab programme, which has assessed the benefits of
harmonising the standards of the demonstrator assets within the
Living Lab, and will look to harmonise standards for assets where
there are benefits(e.g. Footbridges).

Toincrease the delivery of housing through MMC, MHCLG has
developed a categorised definition framework for different
forms of construction methodologies and is undertaking work
on standardisation for home building. A study is underway to
understand the comparative impact and performance of MMC
versus traditional construction, and Budget 2021announced the
creation of anew MMC Taskforce to furtherincrease adoptionin
the housing sector.

Through the Construction Sector Deal government has provided
funding to the Construction Innovation Hub (CIH), which is
supporting the aggregation of demand through its analysis of the
elements of the pipeline deliverable through a platform solution.®

The government would commit
toinvest £170 million to support
innovationin the sector (supply
side). Thisincluded agreement
of the Sector Deal, to ensure
effective delivery of the key
enablers to modernising
construction, and to identify and
help address workforce capacity
or capability gaps.

The Construction Innovation Hub (CIH)is acting as alocus of
collaboration to enable the market, bringing togetherarange

of industry partners to collectively develop a platform solution.®
The ClH is also enabling the evolution of the processes to support
and enable manufacturing approaches, including Construction
Quality Planning processes.*%®
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Annex A: Progress since 2017

Smarter Infrastructure continued

We said

We did

Drive faster uptake of digital
technology through the
coordination of cross government
and cross-sectoral uptake of
technology solutions:

We have encouraged contracting authorities to use the UK Building
Information Modelling (BIM) Framework to standardise the approach
ondata, including data security and exchange, and through the
National Digital Twin programme government is supporting the
development of the Information Management Framework.
Government’s commitment to this was confirmed in the National
Infrastructure Strategy and Construction Playbook.

Through UK Research and Innovation (UKRI) the Transforming
Construction Challenge has funded arange of research and
development, and demonstrator projects, including automated
design, virtual and augmented reality solutions, and sensing and
prediction technologies to save time and increase safety.

Catalyse and disseminate
innovation and best practice
to support faster uptake of
innovation and best practice,
and to provide a coordinating
role across government

Over the period of the COVID-19 pandemic there has been excellent
collaboration between government and industry, in particular
through the Construction Leadership Council, and other industry
bodies and forums, including the Infrastructure Industry Innovation
Partnership (i3P), Institute for Government (IFG), Association

for Consultancy and Engineering (ACE)and Institution of Civil
Engineers(ICE).

IPAleads the Government Construction Board to coordinate
construction policy across departments and delivery bodies and
share best practice.
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Annex B: Information Management Mandate

An updated Information Management 3. BIMisacombination of process, standards 6. Interoperability, by providing a means of
Mandate delivered through the and technology through whichitis possible information transfer between different
application of UK BIM Framework to generate, visualise, exchange, assure and technologies while preserving the integrity
subsequently use and re-use information, of the information transferred, resultsin
1. Building Information Modelling (BIM)®® including data, to forma trustworthy beneficial outcomes not just for clients,
has been key to digital transformation, foundation for decision-making to the benefit suppliers and end-users who procure,
and the delivery of improved information of allthose involved in any part of an asset'’s deliver, own, operate, maintainand are
management, across the UK built lifecycle. Thisincludes inception, capital served by assets. It helps to unlock societal,
environment since the 2011 Government phase procurement and delivery, asset health and safety, environmental and
Construction Strategy®’ introduced the and facility management, maintenance, economic benefits from the built
requirement for fully collaborative BIM as refurbishment, and ultimately an asset’s environment, as well as improving its overall
aminimum by 2016. This is referred to as disposal or re-use. resilience; hence, interoperability is
the UKBIM Mandate. 4 The implementation of BIM across considered a key component of the updated
2. BIMiscurrently defined by the UK BIM Government projects, from delivery through BIM Mandate, now termed the Information
Framework® and is based on the emerging operational handover, facilitated by the Management Mandate.
ISO 19650 series of standards and any of the adoption of Government Soft Landings 7. Point 8 below sets out the Information
remaining BS/PAS 1192 suite of standards. (GSL)® has resulted in greater collaboration, Management Mandate which is delivered
It was previously known as BIM Level 28 until productivity and efficiency in the design and through the application of the UK BIM
itwas superseded by the UK BIM Framework delivery of construction projects delivering Framework.
in2018. both socialand economic infrastructure.

5. Thereport of the BIM Interoperability
Expert Group (BIEG)in March 2020, led
in partnership by the Infrastructure and
Projects Authority (IPA)and Department
for Business, Energy & Industrial Strategy
(BEIS)and delivered by the Centre for Digital
Built Britain (CDBB), provided evidence
that interoperability is fundamental to
the ability to build on the success of BIM
implementation to date and to the delivery of
‘whole-life’ beneficial outcomes to all parties.
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Annex B: Information Management Mandate

8.

57

The Information Management Mandate
isapplicable immediately and for the
duration of the Transforming Infrastructure
Performance 10 Year Plan and requires the
client to:

a. ensureall procurement and contractual
processes are compliant with the
standards set out in the UK BIM
Framework at the time of delivery;

b. follow the sensitivity assessment
process set outin Clause 4 of IS0 19650-5
to determine whether to implement
asecurity-minded approach. Where
asecurity-minded approach is required,
to develop and implement this following
the requirements set out in IS0 19650-5
clauses5t09;

c. haveinplace the capability to deliver
and then fulfil its information
management function, as set outin
IS0 19650-1, either with people within
its own organisation, people actingon
behalf of it, or acombination of both;

Transforming Infrastructure Performance: Roadmap to 2030

defineitsinformation requirements
concerningitsassetsand projects set out
in1S0 19650 Parts 2 and 3 and to support
its organisational/asset whole-life and
project objectives, by producing:

i. Organisationalinformation
requirements(0IR)- organisational
objectives;

ii. Projectinformationrequirements
(PIR)- purpose, design and
construction of an asset;

iii. Assetinformation requirements
(AIR)- operation and maintenance

of an asset;

iv. Security information requirements
(SIR), where applicable - inrelation
toinformation security; and

v. Exchangeinformationrequirements
(EIR)-inrelation to an appointment;

have a digital mechanism for defining
itsinformation requirements and then
procuring, receiving, assuring, and
immutably storing, via a system of
record, the information that it procures;

fully and properly specify its information
requirements, and their satisfactory
delivery, within contractual
documentation, recognising that the
information it procures and holdsisan
important asset with value, thatis
critical to undertaking and optimising
the operations, maintenance and
disposal of the asset; and

apply the same level of governance

and rigour to the maintenance of its
information, to ensure that it provides
ongoing value and benefits to the client
organisation. This willinclude the ability
to share and exploit information, and
also make information available for
regulatory purposes.

9.

10.

The UK BIM Framework, in addition to
standards, contains BIM guidance and useful
up to date resources that help explain the
Information Management Mandate clauses
listed above and which can also be used to
help implement them.

The Information Management Mandate will be
periodically reviewed and updated alongside
the UK BIM Framework and digital and
technological advancements and will include
aspects of BIM Interoperability. This will allow
the UK to maintain its position as one of the
leadersin delivering value to clients and
projects through the use and management

of built environment information.



Annex C: Glossary of key terms

Our vision: A future where we collectively
prioritise the societal outcomes we need, and
use data, technology and improved delivery
models to achieve them through our
interventions in the built environment.

Our objectives:

— Dataand insight - collect, collate,
analyse and share data oninfrastructure
performance to provide the insight needed
toimprove productivity and deliver better
societal outcomes

— Business and delivery models - set up
projectsand programmes with governance
and contracting arrangements that support
cross department collaboration, industry
innovation, the use of technology and
delivery of balanced whole life outcomes

— Market capacity and productivity - deliver
continuous improvement in the efficiency
of infrastructure performance; matching
the supply chain, capability and capacity
to the pipeline of projects and programmes
required and developing new ways
of working

— Environment and sustainability - embed
outcomes for net zero, sustainability and
environmental enhancement across the
whole life of assets and systems

— Building expertise and capability - develop
and deploy people with the skills, expertise
and capability to act as clients and supply
chain providers to deliver high quality,
balanced outcomesinacomplexand
multi-stakeholder environment.

TIP Roadmap: Shorthand description for
‘Transforming Infrastructure Performance:
Roadmap to 2030’ i.e. this document.

TIP measures: the activities and actions
includedinthe TIP Action Plan.

System of systems: This term describes

the many different and interconnected
assets and networks of the built environment,
alongside their digital representations.
Systems of systems: This term expands

the ‘'system of systems’ by pluralising the
‘system’to encompass a)services(i.e. the
interconnections and interfaces with services
provided through the built environment, and
b)the natural world. Both services and the
natural world can be seen as systems in their
ownright.

Transforming Infrastructure Performance: Roadmap to 2030

Built environment: the human-made
surroundings that provide the setting
for human activity.

Natural environment: all living and
nonliving things occurring naturally -
i.e.not human-made.

Infrastructure: the physical assets and
services needed for the operation of
human society.

Action Plan: The short, medium and long term
actions set outin section 11 of this document.



The IPA would like to thank all
those from government and
industry who have contributed
their time and expertise, including
through workshops, drafting
groups and challenge panels,

to develop the content for the

TIP: Roadmap to 2030. They

have helped make the Roadmap
areality and demonstrated once
again how effectively government
and industry can work together.

Departments/Organisations:

Association for Consultancy and Engineering (ACE)
Akerlof

Arup

Atkins

Department for Business, Energy and Industrial
Strategy(BEIS)

Baxi

British Plastics Federation (BPF)

British Standards Institution (BSI Group)
Bryden Wood

Build UK

Buro Happold

Cabinet Office(CO)

Crown Commercial Service (CCS)

Civil Engineering Contractors Association (CECA)
Centre for Digital Built Britain(CDBB)
Construction Industry Council (CIC)
Construction Innovation Hub (CIH)
Construction Leadership Council (CLC)

Centre for the Protection of National Infrastructure
(CPNI)
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Department for Education (DfE)

dRMM Architects

Environment Agency(EA)

EY

Faithful+Gould

Fastrail

Federation of Master Builders (FMB)
Geospatial Commission

Global Infrastructure Hub (GIH)

Fore Consulting

Government Commercial Function(GCF)
National Highways

Health and Safety Executive (HSE)

Her Majesty's Treasury (HMT)

Homes England

HS2 and Skanska, Costain, Strabag(SCS)
Infrastructure Client Group (ICG)
Institution of Civil Engineers(ICE)
Jacobs

Laing O'Rourke

Landsec

Land Registry

Mace

Manufacturing Technology Centre (MTC)
Ministry of Defence

Ministry of Housing, Communities and Local
Government (MHCLG)

Mixergy

Mott MacDonald

National Infrastructure Commission(NIC)
Ordnance Survey

Royal Academy of Engineering

Saint Gobain

Tees Valley Combined Authority (TVCA)
Department for Transport (DfT)
Turner & Townsend

UK Regeneration

UK Research and Innovation (UKRI)
Visual Meaning

WSP

XYZ Reality



References

g~ NN

www.visionforbuiltenvironment.com

Infrastructure defined inthe broadest sense, including economic, social, defence and utilities.

Net zerorefers to the UK'slegal requirement to achieve net zero greenhouse gas emissions by 2050.
https://sdgs.un.org/goals

The 25 Year Environment Plan describes 10 goals, including 1) clean air, 5) using resources from nature

more sustainably and efficiently, 7) mitigating and adapting to climate change and 8) minimising waste.

www.gov.uk/government/publications/25-year-environment-plan/25-year-environment-plan-our-
targets-at-a-glance

https://nic.org.uk/studies-reports/design-principles-for-national-infrastructure/
www.gov.uk/government/publications/mod-building-performance-standards-jsp-315

This continuity of alignment and supportisreferred tointhe Green Book Review 2020 as
a“goldenthread”.

Opportunity Framingisastructured 1-2 day workshop to improve project definitionand improve
decision-making early inthe lifecycle, leading to better project outcomes.

www.projectl13.info
www.cdbb.cam.ac.uk/files/flourishing-systems_revised_200908.pdf

The National Infrastructure Commission has undertaken analysis of arange of scenarios for how the
use of public transport, broadband networks and utilities might change as aresult of the pandemic.
https://nic.org.uk/studies-reports/behaviour-change-and-infrastructure-beyond-covid-19/

https://nic.org.uk/studies-reports/cities-programme/principles-for-urban-infrastructure-
strategies/

https://nic.org.uk/studies-reports/infrastructure-towns-and-regeneration/; This willreportin
September 2021and any recommendationsinreserved areas will be relevant to the whole of the UK.

https://nic.org.uk/studies-reports/growth-across-regions/
https://nic.org.uk/studies-reports/annual-monitoring-report-2021/

Greater Manchester, Liverpool City Region, West Midlands, West Yorkshire, Sheffield City Region,
West of England and Tees Valley.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/944491/Provisional _priority_outcomes_and_metrics.pdf

www.gov.uk/government/publications/spending-review-2020-documents/spending-review-
2020#shared-outcomes-fund

Transforming Infrastructure Performance: Roadmap to 2030

20

21

22

23

24

25

26

27

28

29

30

31

32

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf

The Construction Innovation Hub's‘Defining the Need'report highlights inconsistency in naming and
finds that circa70% of Government assets could use a single ~8m span.

Examples of configurators are the SEISMIC primary school configurator;
https://seismic-school-app.io/ and the PRiSM housing configurator; www.prism-app.io/

Examples couldinclude areduced need to work at height, lift or carry heavy materials and exposure to
dustand other hazardous substances.

Evidence shows a55% reductionin onsite labour vs a traditional build and 30% faster assembly on site
thanatraditional steeland concrete structure.

UCL Report“Understanding Best Practice in Deploying External Solid-Wall Insulation in the UK"(2017),
p.22refers payback periods of 12 to over 40 years and aninstallation life of 25-30 years.

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/657772/UCL-EWI-2017.pdf

High capital costs are an even more significant barrier for rented properties because of the split
incentive of the landlord incurring the cost while the tenant benefits fromareductioninrunning costs.
www.theccc.org.uk/publication/sixth-carbon-budget/

More detail on the government’s approach to energy efficiency for existing homes can be found in the
response to the House of Commons Environmental Audit Committee Report -
https://committees.parliament.uk/publications/5810/documents/66321/default/

Inits Clean Growth Strategy, the government has already committed to gettingas many homes as
possible to Energy Performance Certificate (EPC)Band C by 2035. Government has: a) consulted on
raising minimum standards to EPC Band C for Private Rented Sector homes by 2028 for all tenancies;
b)committed to review the Decent Homes Standard for social housing, taking account of energy
efficiency and decarbonisation of social homes; c)committed to consult on regulatory options for
improvingthe energy performance of owner occupied homesin 2021.

EPC Action Plan
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/922660/EPC_Action_Plan.pdf

BEIS mortgage lender consultation currently in evaluation:
www.gov.uk/government/consultations/improving-home-energy-performance-through-lenders

www.gov.uk/government/publications/green-finance-strategy


http://www.visionforbuiltenvironment.com
https://sdgs.un.org/goals
http://www.gov.uk/government/publications/25-year-environment-plan/25-year-environment-plan-our-targets-at-a-glance
http://www.gov.uk/government/publications/25-year-environment-plan/25-year-environment-plan-our-targets-at-a-glance
https://nic.org.uk/studies-reports/design-principles-for-national-infrastructure/
http://www.gov.uk/government/publications/mod-building-performance-standards-jsp-315
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/937700/Green_Book_Review_final_report_241120v2.pdf
https://www.project13.info
http://www.cdbb.cam.ac.uk/files/flourishing-systems_revised_200908.pdf
https://nic.org.uk/studies-reports/behaviour-change-and-infrastructure-beyond-covid-19/
https://nic.org.uk/studies-reports/cities-programme/principles-for-urban-infrastructure-strategies/
https://nic.org.uk/studies-reports/cities-programme/principles-for-urban-infrastructure-strategies/
https://nic.org.uk/studies-reports/infrastructure-towns-and-regeneration/
https://nic.org.uk/studies-reports/growth-across-regions/
https://nic.org.uk/studies-reports/annual-monitoring-report-2021/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/944491/Provisional_priority_outcomes_and_metrics.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/944491/Provisional_priority_outcomes_and_metrics.pdf
https://www.gov.uk/government/publications/spending-review-2020-documents/spending-review-2020#shared-outcomes-fund
https://www.gov.uk/government/publications/spending-review-2020-documents/spending-review-2020#shared-outcomes-fund
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf
https://constructioninnovationhub.org.uk/wp-content/uploads/2020/12/FINAL_VERSION_DEFINING-THE-NEED-REPORT-DEC-2020.pdf
https://seismic-school-app.io/
https://www.prism-app.io/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/657772/UCL-EWI-2017.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/657772/UCL-EWI-2017.pdf
http://www.theccc.org.uk/publication/sixth-carbon-budget/
https://committees.parliament.uk/publications/5810/documents/66321/default/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/922660/EPC_Action_Plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/922660/EPC_Action_Plan.pdf
http://www.gov.uk/government/consultations/improving-home-energy-performance-through-lenders
http://www.gov.uk/government/publications/green-finance-strategy

References

33

34

35
36

37

38

39

40
41
42

43
44
45
46
47

48

49

50

English Housing Survey 2018: www.gov.uk/government/statistics/english-housing-survey-2019-
t0-2020-headline-report

International examplesinclude KfW(the state-owned German infrastructure development bank)
which offershome ownersloans through local financial institutions at favourable rates
underwritten by the government - both for energy efficiency and age- or disability appropriate
renovations: www.kfw.de/inlandsfoerderung/Privatpersonen/Bestandsimmobilie/

www.grandviewresearch.com/industry-analysis/energy-retrofits-systems-market

The Green Alliance identifies applicability of the whole house (energiesprong) retrofit model to
about ¥4 of UK privately owned homes(7m/29m, excluding social housing), p.8: https://green-
alliance.org.uk/resources/reinventing_retrofit.pdf

www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.20.00023

www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_
wm_removed.pdf

www.cdbb.cam.ac.uk/what-we-do/national-digital-twin-programme/explaining-information-
management-framework-imf

www.cdbb.cam.ac.uk/system/files/documents/TheGeminiPrinciples.pdf

www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.20.00023

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf

www.gov.uk/government/publications/uk-innovation-strategy-leading-the-future-by-creating-it

www.communiheat.org

www.gov.uk/government/publications/industrial-decarbonisation-strategy

www.gov.uk/government/publications/the-construction-playbook

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/1002578/20210630_UK_Government_Green_Financing_Framework.pdf

Inline with Green Book guidance on valuing infrastructure investment - https://assets.publishing.
service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_
Valuing_Infrastructure_Spend_-_lastest_draft.pdf

www.gov.uk/government/consultations/national-planning-policy-framework-and-national-
model-design-code-consultation-proposals

www.gov.uk/government/consultations/green-paper-transforming-public-procurement

Transforming Infrastructure Performance: Roadmap to 2030

51
52
53

54
55
56
57

58
59
60

61

62

63

64
65
66
67

68
69

70
n

www.gov.uk/government/publications/industrial-decarbonisation-strategy

www.gov.uk/government/publications/improving-infrastructure-delivery-project-initiation-routemap

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/783525/6.5341_IPA_Benchmarking_doc_FINAL_Web_050319.pdf

www.gov.uk/government/publications/best-practice-in-benchmarking

www.gov.uk/government/publications/benchmarking-capability-tool

www.gov.uk/government/publications/cost-estimating-guidance

www.gov.uk/government/publications/green-book-supplementary-guidance-projectprogramme-
outcome-profile

www.gov.uk/government/publications/public-value-framework-and-supplementary-guidance

www.gov.uk/government/publications/improving-infrastructure-delivery-project-initiation-routemap

Procurement Policy Note 06/20 - taking account of social value in the award of central
government contracts

Procurement Policy Note 07/20 - Taking account of abidder’s approach to paymentin the procurement
of major government contracts

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf

https://constructioninnovationhub.org.uk/wp-content/uploads/2020/12/FINAL_VERSION_
DEFINING-THE-NEED-REPORT-DEC-2020.pdf

https://constructioninnovationhub.org.uk/platform-design/

https://constructioninnovationhub.org.uk/construction-quality-planning-cqp-consultation-findings/

www.cdbb.cam.ac.uk/BIM

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/61152/Government-Construction-Strategy_0.pdf

https://ukbimframework.org/

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/
file/510354/Government_Construction_Strategy_2016-20.pdf

https://ukbimframework.org/wp-content/uploads/2019/11/GSL_Report_PrintVersion.pdf

www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_wm_
removed.pdf



http://www.gov.uk/government/publications/industrial-decarbonisation-strategy
http://www.gov.uk/government/publications/improving-infrastructure-delivery-project-initiation-routemap
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/783525/6.5341_IPA_Benchmarking_doc_FINAL_Web_050319.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/783525/6.5341_IPA_Benchmarking_doc_FINAL_Web_050319.pdf
https://www.gov.uk/government/publications/best-practice-in-benchmarking
http://www.gov.uk/government/publications/benchmarking-capability-tool
http://www.gov.uk/government/publications/cost-estimating-guidance
http://www.gov.uk/government/publications/green-book-supplementary-guidance-projectprogramme-outcome-profile
http://www.gov.uk/government/publications/green-book-supplementary-guidance-projectprogramme-outcome-profile
http://www.gov.uk/government/publications/public-value-framework-and-supplementary-guidance
http://www.gov.uk/government/publications/improving-infrastructure-delivery-project-initiation-routemap
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/941816/2020-12-8_response_-_Proposal_for_a_New_Approach_to_Building.pdf
https://constructioninnovationhub.org.uk/wp-content/uploads/2020/12/FINAL_VERSION_DEFINING-THE-NEED-REPORT-DEC-2020.pdf
https://constructioninnovationhub.org.uk/wp-content/uploads/2020/12/FINAL_VERSION_DEFINING-THE-NEED-REPORT-DEC-2020.pdf
https://constructioninnovationhub.org.uk/platform-design/
https://constructioninnovationhub.org.uk/construction-quality-planning-cqp-consultation-findings/
http://www.cdbb.cam.ac.uk/BIM
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/61152/Government-Construction-Strategy_0.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/61152/Government-Construction-Strategy_0.pdf
https://ukbimframework.org/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/510354/Government_Construction_Strategy_2016-20.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/510354/Government_Construction_Strategy_2016-20.pdf
https://ukbimframework.org/wp-content/uploads/2019/11/GSL_Report_PrintVersion.pdf
http://www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_wm_removed.pdf
http://www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_wm_removed.pdf
http://www.gov.uk/government/statistics/english-housing-survey-2019-to-2020-headline-report
http://www.gov.uk/government/statistics/english-housing-survey-2019-to-2020-headline-report
http://www.kfw.de/inlandsfoerderung/Privatpersonen/Bestandsimmobilie/
http://www.grandviewresearch.com/industry-analysis/energy-retrofits-systems-market
https://green-alliance.org.uk/resources/reinventing_retrofit.pdf
https://green-alliance.org.uk/resources/reinventing_retrofit.pdf
http://www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.20.00023
http://www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_wm_removed.pdf
http://www.cdbb.cam.ac.uk/files/cih_bim_interoperability_expert_group_report_april_2020_final_wm_removed.pdf
http://www.cdbb.cam.ac.uk/what-we-do/national-digital-twin-programme/explaining-information-management-framework-imf
http://www.cdbb.cam.ac.uk/what-we-do/national-digital-twin-programme/explaining-information-management-framework-imf
http://www.cdbb.cam.ac.uk/system/files/documents/TheGeminiPrinciples.pdf
http://www.icevirtuallibrary.com/doi/pdf/10.1680/jsmic.20.00023
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf
http://www.gov.uk/government/publications/uk-innovation-strategy-leading-the-future-by-creating-it
http://www.communiheat.org
http://www.gov.uk/government/publications/industrial-decarbonisation-strategy
http://www.gov.uk/government/publications/the-construction-playbook
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002578/20210630_UK_Government_Green_Financing_Framework.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1002578/20210630_UK_Government_Green_Financing_Framework.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/417822/PU1798_Valuing_Infrastructure_Spend_-_lastest_draft.pdf
http://www.gov.uk/government/consultations/national-planning-policy-framework-and-national-model-design-code-consultation-proposals
http://www.gov.uk/government/consultations/national-planning-policy-framework-and-national-model-design-code-consultation-proposals
http://www.gov.uk/government/consultations/green-paper-transforming-public-procurement

203

Infrastructure
and Projects
Authority

Contact IPA

www.gov.uk/IPA
IPA@ipa.gov.uk

@ipagov

Cabinet Office HM Treasury

Correspondence team Correspondence team

70 Whitehall 1Horse Guards Road

London London

SWIA 2AS SWI1A 2HQ
publiccorrespondence@cabinetoffice.gov.uk public.enquiries@hmtreasury.gsi.gov.uk
General enquiries: 020 7276 1234 General enquiries: 020 7270 5000

© Crown Copyright 2021

Produced by the Infrastructure and Projects Authority

You may re-use this information (excluding logos) free of charge in any format or medium, under the terms of the Open Government Licence. To view this licence,
visit www.nationalarchives.gov.uk/doc/open-government-licence/ or email: psi@nationalarchives.gsi.gov.uk

Where we have identified any third party copyright material you will need to obtain permission from the copyright holders concerned.

Alternative format versions of thisreport are available on request from ipa@ipa.gov.uk


mailto:publiccorrespondence@cabinetoffice.gov.uk 
mailto:public.enquiries@hmtreasury.gsi.gov.uk 
http://www.gov.uk/IPA
mailto:IPA@ipa.gov.uk
http://www.nationalarchives.gov.uk/doc/open-government-licence/
mailto:?subject=
mailto:ipa%40ipa.gov.uk?subject=

	1 Ministerial Foreword – Lord Agnew and Financial Secretary to the Treasury
	2 Introduction – Nick Smallwood
	3 Industry statement, CLC
	4 Purpose and vision
	5 Building on success
	6 Translating the vision into practice
	7 Implementing the TIP programme
	Focus area 1: Delivering new economic infrastructure to drive improved outcomes for people and nature
	Focus area 2: Place-based regeneration and delivery
	Focus area 3: Addressing the need for social infrastructure using a platform approach
	Focus area 4: Retrofitting existing buildings to achieve net zero greenhouse gas emissions by 2050
	Focus area 5: Optimising the performance of our existing built environment
	8 Leading practices
	9 Case studies
	10 Trends and drivers
	11 Action Plan
	12 Implementation and next steps
	Annex A: Progress since 2017
	Annex B: Information Management Mandate
	Annex C: Glossary of key terms
	References



