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Role of this study
This study has been produced to inform the draft Local Plan and should be read alongside other relevant studies, the draft Local Plan and the 
London Plan. 

Study overview

Document title Smart Strategy Interim Report  
Lead author #HyperCatCity
Purpose of the study Review of how contemporary and emerging technologies can shape the Local Plan and the development of Old 

Oak and Park Royal in relation to transport, public realm, utilities and climate change mitigation/adaptation.
Stage of production Draft completed to inform Regulation 18 version of the Local Plan. Final Smart Strategy will be developed for the 

Regulation 19 Version of the Local Plan.
Key outputs Identification of:

■■ •	 Key opportunities
■■ •	 Key challenges
■■ •	 Use classes

Provision of initial recommendations to inform Local Plan development

Key recommendations ■■ Deliver a secure and open, interoperable digital environment.
■■ Utilise technology and digital systems to:

o	 assist in the planning, delivery and management of development
o	 create opportunities and address challenges

■■ o	 enhance quality of life for residents, employees and visitors
■■ Incentivise the growth of emerging smart city economic sectors.
■■ Embed flexibility and agility in the built and natural environment alongside infrastructure to accommodate 

change.
■■ Explore and support the use of emerging transport modes to enable understanding of the impacts on the built 

environment and address challenges specific to:
o	 Addressing congestion
o	 Enabling mobility for all
o	 Supporting efficient freight movement
o	 Managing waste



Key recommendations ■■ Establish and manage an urban digital platform.
■■ Require the use and delivery of the most recent Building Information Modelling data for development and 

infrastructure proposals.
■■ Deliver integrated utilities infrastructure that is planned and managed through sensors to increase 

efficiencies and minimise disruptions to the public realm.
■■ Consider using appropriate technology to improve and support the safety of people and the wider built 

environment.
■■ Make use of emerging construction techniques to support the delivery of resilient low-carbon and energy 

efficient buildings and spaces that help to actively address pollution.
Relations to other studies Interfaces with Park Royal Transport Strategy, the Old Oak Transport Study, Public Real, Walking and Cycling 

Strategy, Green Infrastructure Strategy, Waste Strategy, Integrated Water Management Strategy, Decentralised 
Energy Strategy, Air Quality Strategy.

Next steps The Report is in draft and is available for comment. Necessary revisions will be made following public consulta-
tion before the document is finalised to sit alongside the Regulation 19 consultation on the Local Plan. 

Consultation questions

1.	Do you agree with the recommendations of this supporting study? If not, please explain why.
2.	Do you agree with the methods used in delivering the recommendations? If not, please set out alternative approaches and why these should 

be used.
3.	Are there any other elements which the supporting study should address? If yes, please define these.

You can provide comments directly 
through:

opdc.commonplace.is

http://opdc.commonplace.is
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A. EXECUTIVE SUMMARY 

The Old Oak & Park Royal Development Corporation (OPDC) is being supported by Hypercat to develop 
its emerging Smart Strategy. This document is an interim report of the Smart Strategy developed to inform 
the draft OPDC Local Plan. A final Smart Strategy will be produced to inform the next version of the Local 
Plan. Alongside the draft Local Plan, comments on this report are welcomed.  

Hypercat carried out thirty-seven workshops 
across six domains bringing together over 300 
experts from a wide range of industries, academia 
and government. These workshops were used 
to crowdsource information and captured a 
wealth of information on how existing and future 
technologies, digital systems and/or other smart 
city solutions and approaches could transform Old 
Oak & Park Royal into a global leading location 
where people would want to live, work and visit.

The six workshop domains were:

1. Access to data

2. Clean and green environment

3. People centric cities and community services

4. Smart utilities infrastructure

5. Safe and smart transport 

6. Smart energy

Each workshop explored perceived views of 
what ‘smart’ may look like in improving the 
planning, delivery and management of Old 
Oak and Park Royal. This presented an efficient 
way to capture a variety of ideas, challenges, 
opportunities and use cases where technology 
and digital systems have been demonstrated 
and/or are taking an innovative or intelligent 
approach to solve problems.   

This report represents the findings of the 
workshops which relate to the local planning 

process. The findings are presented as the 
following themes:  

1. Transport and public realm

2. Utilities infrastructure

3. Smart sustainability

For this interim report, the opinions of the 
participants are presented and grouped into 
key elements, opportunities and challenges. 
These have then been matched with relevant 
use case studies to deliver a series of initial 
recommendations for the draft Local Plan.  

In summary, Old Oak and Park Royal should seek 
to promote and utilise innovation to become 
a world-leading location for the exploration 
and implementation of smart city technology, 
digital systems and other approaches to support 
economic growth, enhance the environment 
and improve the quality of life for local people 
and visitors. Some of the key recommendations 
include using technologies and digital systems to:

1. Be green

	 a. �Support the circular economy and minimise 
waste generation.

	 b. �Actively mitigate and adapt to climate change.

	 c. Improve air quality.   

	 d. �Intelligently manage energy networks that 
generate cleaner energy.

2. Be integrated and connected

	 a. �Use the public realm and buildings 
efficiently. 

	 b. �Integrate management of transport network 
capacity.

	 c. �Improve and establish world-class digital 
connectivity.

	 d. �Personalise wayfinding and enable people 
to easily move and access places.

3. Be innovative

	 a. Nurture innovation.	

	 b. �Explore and implement appropriate 
deliverable solutions.

	 c. Encourage collaboration and sharing.

Following consultation and any comments 
received on this interim report and the draft 
Local Plan, its content will be amended and 
updated with additional policy themes and 
analysis as part of the final Smart Strategy. 
These themes include resource and waste 
management, energy infrastructure, retail and 
employment uses, health facilities and education 
facilities. The Smart Strategy will inform and be 
aligned with the relevant thematic chapters of 
the next version of the Local Plan.

https://www.london.gov.uk/about-us/organisations-we-work/old-oak-and-park-royal-development-corporation-opdc?source=vanityurl
http://www.hypercat.io
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1.1 WHAT IS THE ROLE OF THIS DOCUMENT? 

The Old Oak & Park Royal Development Corporation (OPDC) is being supported by Hypercat to develop its 
emerging Smart Strategy. The Smart Strategy is being developed to primarily support the emerging OPDC 
Local Plan, but it will inform other OPDC strategies and activities. This document is an interim report of the 
Smart Strategy developed to inform the draft OPDC Local Plan and should be read alongside the Smart 
London Plan. Alongside the draft Local Plan, comments on this report are welcomed. 

This report sets out a recommended smart vision 
and objectives, supported by a series of identified 
key elements, opportunities, challenges and 
potential use cases for key themes and provides 
recommendations for the draft Local Plan policy. 
The key themes are:

• Transport and public realm

• Utilities infrastructure

• Smart sustainability

Following consultation and any comments 
received on this interim report, its content will 
be amended and updated as the final Smart 
Strategy. This will include additional policy 
themes and further analysis to align with the 
relevant thematic chapters of the next version 
of the Local Plan. Critical elements will relate 
to social infrastructure, retail and additional 
sustainability themes to align with other 
forthcoming evidence base.

1.2 RELATIONSHIP WITH THE SMART LONDON PLAN 

The Mayor of London published the Smart London Plan in 2013. It sets out his vision for helping the capital 
to function, support its growth and help infrastructure and services to be more responsive to Londoners 
and business needs. This report has been informed by the Smart London Plan and will continue to reflect 
its content in the development of the final Smart Strategy.
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1.3 �WHAT ARE THE OPPORTUNITIES  
AND CHALLENGES PRESENTED  
BY OLD OAK AND PARK ROYAL? 

The rapidly emerging range of technologies and concepts within 
the smart city technology sector alongside the establishment of 
the Old Oak and Park Royal Development Corporation (OPDC) 
to drive the regeneration of Old Oak and Park Royal provides an 
unparalleled opportunity to embed smart city technology and 
approaches within the DNA of the area.  

The regeneration will create 
space for 65,000 new 
jobs, deliver a minimum 
of 25,500 new homes and 
will be supported by a 
range of physical, social 
and green infrastructure. 
At the heart of the area 
will be the new Old Oak 
Common Station that will 
serve 250,000 passengers 
per day and will be akin to 
Waterloo Station in terms 
of size and Kings Cross 
St. Pancras in terms of 
regeneration opportunity. 
Each of these components 
required to deliver a new 

part of London represent 
potential opportunities 
for new technologies and 
innovative approaches for 
their planning, delivery 
and management to be 
explored and implemented 
that benefits the local  
area, communities and the 
local economy.

While the delivery of new 
homes and jobs within 
Old Oak and Park Royal 
represents significant 
benefits for west London, 
it also poses a number 
of specific challenges. 
Alongside this growth, 

more extreme weather 
conditions and the need 
to minimise the use of 
resources, will place 
additional requirements 
on infrastructure networks 
and the need to design and 
utilise urban spaces and 
buildings more efficiently. 
Smart city technologies 
and non-traditional 
methods have the potential 
to help address these 
specific issues and other 
broader challenges facing 
urban areas.

25,500
NEW HOMES

65,000
NEW JOBS

PER DAY

RAIL SERVICE FOR

250,000
PASSANGERS
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1.4 EXPLORING DEFINITIONS 

Bringing together over 300 experts from a wide range of industries, academia and government, Hypercat 
explored through a crowdsourcing process what smart is considered to be for Old Oak and Park Royal.

‘Smart’ as a general concept can be 
considered to be about actively understanding 
and accessing knowledge, expertise and 
technology across sectors and the linkage 
between them. Urban challenges are 
interconnected and need to be analysed as a 
whole interactive system rather than mitigating 
and resolving them in silos. Implementing a 
smart approach can assist formulating policies 
that are likely to drive up performance and 
efficiencies in services, whilst delivering lower 
operational and maintenance costs.

‘Smart’ approaches should also aim to address 
a wide range of health, social, economic, and 
environmental issues to create a place where 
people would want to live, work and visit. This 
place should be inclusive, attracting a diversity 
of people who can afford to function in Old 
Oak and Park Royal at a domestic, commercial 
and personal level, and importantly, feel part 
of a ‘connected’ community. The area should 
accommodate people with varying needs and 
vulnerabilities, and be safe and clean thus 
contributing to the ‘well-being’ or ‘healthiness’ 

of the community. ‘Smart’ approaches should 
also aim to ensure that Old Oak and Park Royal 
is well connected to other parts of London, the 
rest of the UK and beyond. 

Although technology is a tool that can help 
urban areas to address challenges and meet 
their needs, alone it is not a solution to urban 
challenges but an enabler. Technology is 
continuously changing with its own intrinsic 
limitations which needs to be assessed and 
addressed. Despite limitations, technology 
provides multiple benefits. Digital technologies 
or information and communication 
technologies (ICT) can automate operations 
and processes, and provide access to real-
time information that can lead to immediate 
actions. This aids greatly in controlling 
risks and threats, keeping down costs and 
resource consumption, improving the quality 
and performance of public services, and 
communicating effectively with the people. To 
see the full benefit, it is crucial that technology 
is embedded in city development in a flexible 
and scalable way. This flexibility will allow 

technology to be upgraded and improved 
over time in response to the changes in the 
challenges that cities seek to address.

The ‘Internet of Things’ evolution is furthermore 
creating innovative and interoperable ways 
to drive efficiencies across all of these 
desired outcomes. Interoperability provides 
a tremendous opportunity to look at urban 
areas as a whole system rather than in silos. 
Interoperability allows different data and 
systems to work together and exchange 
information within or across organisations 
and supply chains, providing a realistic and 
interconnected view of the urban ecosystem 
and its problems, which can be addressed 
accordingly. ‘Smart’ approaches to urban 
development should therefore consider 
interoperable standards and technologies to 
drive efficiencies and lower costs.  

The consideration of these elements shapes the 
draft smart vision for Old Oak and Park Royal, 
which is defined in section 3.0.
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2.1 WORKSHOPS AND ATTENDEES 

Hypercat facilitated a series of 37 workshops, crowdsourcing activities and focus group interviews to 
gather participants’ perception of what ‘smart’ may look like for Old Oak and Park Royal.

Specifically, this was carried out in the context 
of planning, delivering and managing cities 
across interconnected thematic areas and how 
technology, digital systems or other approaches 
can best aid the process. The 37 workshops were 
organised across six thematic areas including:

1.	 Access to data

2.	 Clean and green environment

3.	 People centric cities and community services

4.	 Smart utilities infrastructure

5.	 Safe and smart transport 

6.	 Smart energy

Five to seven workshops were organised per 
thematic area. Each workshop had a specific 

topic for discussion and explored perceived 
views of what ‘smart’ may look like in improving 
the planning, delivery and management of Old 
Oak and Park Royal. Participants were also asked 
to think about how ‘smart’ technologies, systems 
and/or other methods can drive efficiencies 
across public services delivery and use of 
resources; empower citizens and communities; 
foster innovation and economic growth; and 
induce positive change. While not intended to be 
a representative sample, there was an attempt to 
balance groups by gender.  

The intent was to gather information about 
demonstrable technologies, systems and other 
solutions from experts from different sectors. 
Crowdsourcing and focus group interviews 

presented an efficient way to capture a variety 
of ideas, challenges, opportunities and use cases 
where technology and digital systems have been 
demonstrated and/or are taking an innovative 
or intelligent approach to solve problems. This 
approach allowed us to gather perspectives 
about social, economic, environmental and 
regulatory issues and opportunities from over 
300 people.  

Outputs from previous events relating to 
smart cities and Old Oak and Park Royal have 
also informed the development of this report. 
Appendix 1 provides a list of participating 
organisations, from which different individuals 
with varying backgrounds and expertise took 
part in the workshops.

2.2 DATA COLLECTION AND ANALYSIS 

Workshops were held at the Hypercat office at the Future Cities Catapult between September and October 
2015, and averaged two hours with a break. The groups contained eight participants on average and were 
moderated by a Chair/Moderator. 

Workshops were recorded with data 
subsequently analysed to look for emerging 
themes, challenges, opportunities and use cases 
for each topic of discussion. The emerging 
themes from workshops were also compared 
to assess any cross cutting information for 
similarities and differences between them. The 

content presented in this interim report only 
looks at key themes to inform the OPDC draft 
Local Plan. Other findings will be presented in 
the future Smart Strategy report later in 2016.  

As such, this interim report is based on an analysis 
of the opinions of experts in a wide variety of 

fields relating to smart cities. The final Smart 
Strategy will be supported by an in-depth analysis. 
Thus, these are the opinions and experiences of 
the participants. 
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3.0 RECOMMENDED SMART VISION AND OBJECTIVES  

Following the review of extensive discussions across workshops, a recommended smart vision and set of 
objectives have been proposed. While primarily for the purposes of the draft Local Plan they have also 
been developed to help inform the wider OPDC activities.

3.1 RECOMMENDED SMART VISION FOR OLD OAK AND PARK ROYAL  

Old Oak and Park Royal should promote and utilise innovation to become a world-leading location for the 
exploration and implementation of smart city technology, digital systems and other approaches to support 
economic growth, enhance the environment and improve the quality of life for local people and visitors.

3.2 RECOMMENDED SMART OBJECTIVES   

OPDC should deliver the vision by optimising the use of smart technology, digital systems and approaches to:

1. Address challenges in regenerating the wider area while creating and capturing opportunities;

2. Plan, deliver and manage Old Oak and Park Royal effectively and efficiently to be green, connected, integrated and innovative; and

3. Help to inform OPDC activities and strategies.
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4.0 KEY THEMES 

The key themes presented in this report are:

1.	 Transport and public realm

2.	 Utilities infrastructure

3.	 Smart sustainability

For each theme the following information is provided:

• Overview – defines the theme and sets out the specific elements.

• Specific elements – sets out key elements, challenges, opportunities and use cases for each specific element. 

4.1 TRANSPORT AND PUBLIC REALM 

4.1.1 OVERVIEW

The success of Old Oak and Park Royal as a sustainable place where people live, work, play and visit is 
heavily influenced by the quality of the transport infrastructure and the public realm. People need to be 
easily connected to destinations within and outside of Old Oak and Park Royal.

The public realm plays a key role in supporting 
this movement and in functioning as a space 
where people can relax, work, socialise, 
play and enjoy. These elements need to be 
supported through connectivity, not just in 
urban design terms but also through digital 
connectivity and the provision of information.  

This section highlights the perceived key 
challenges and opportunities for local planning in 
improving elements of the transport network and 
the quality of the public realm. It presents the 
findings of how technology and digital systems 
can inform the following specific elements to: 

1. �Public realm  
Shape the design, delivery and management 
of the public realm including highway design 
and car parking.

2. �Navigate  
Help people to navigate around Old Oak and 
Park Royal.

�3. �Freight, waste and construction transport   
Enable smooth transport of freight in and 
out of Old Oak and Park Royal including 
construction materials and associated waste.

4. �Stations  
Help with the design, planning and 
management of stations to integrate them 
into the wider built environment.  
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4.1.2 PUBLIC REALM 

The quality of the transport modes and the public realm play a vital role in helping people to make smart 
travel choices to move within and beyond an urban neighbourhood. 

The design, delivery and management of the 
public realm – including, publicly owned streets, 
parks, pathways, open spaces and buildings 
– has a considerable impact on its residents, 
businesses and visitors, because it acts as glue 
that connects people to their social networks 
and other residential, commercial, educational 
and recreational uses. 

To improve the development of the public 
realm to create an environment where people 
would want to work and live, while supporting 
the economy, requires a clear understanding 
of market and technology developments, 
social trends and needs, innovative approaches 
of using space, and the role of data and 
analytics in providing people with up-to-date 

information. Table 1 highlights the key elements, 
challenges, opportunities and use cases for 
public realm.

TABLE 1. KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR PUBLIC REALM  

Key elements Key opportunities Key challenges Use cases 

Efficient use of 
public realm 

Dynamic street markings to facilitate 
shared use of public realm

On street flexible parking spaces and 
responsive road markings (including 
cycle lanes) could be used to 
accommodate variations in real-time 
demand and support the delivery 
of autonomous vehicles to provide 
additional public open space.

Dynamic street markings and use of space

Changing the demarcation of road markings to 
switch dynamically will need to be considered in 
the early detailed design of the movement network 
and in coordination with TfL. There is a need to 
understand what risks may be associated with 
failures, weather disruptions and uncertainties.

Future-proofing the delivery of technology and 
utilities infrastructure 

Understanding how the delivery of technology 
and digital communications infrastructure can 
be future proofed by considering longevity of 
infrastructure will help to minimise disruption 
to public realm. However, this will need to be 
considered in the early detailed design of the 
movement network. 

Responsive Bike Lanes 

Consider following the Smart Oxford 
Challenge. Oxford’s medieval 
urban structure makes it costly 
and difficult to introduce large 
scale infrastructure projects. The 
city has a large number of cyclists 
sharing busy roads with buses and 
taxis, increasing safety risks. Their 
‘Responsive Bike Lanes’ project 
aims to create street lanes and road 
signage that responds to an influx of 
cyclists, prioritising bikes over cars at 
peak times. This project is in the very 
early days of development.  
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Key elements Key opportunities Key challenges Use cases 

Managing and using 
Internet of Things 
technology

Embedding technology  

Embedding sensors, digital 
communication infrastructure 
and automated mechanisms 
within the public realm could 
provide real-time navigation 
information, cycle parking 
information and deliver 
information to support the 
management and use of spaces, 
buildings and infrastructure.

Localised energy generation

Use of kinetic energy storage 
within the public realm 
generated by movement could 
help to contribute to sustainable 
energy targets.

Managing Internet of Things technology

Implementation and use of sensors must ensure 
information collected is secure. Technologies 
utilised will need to be flexible in their use, have 
a long-life cycle and with low maintenance needs 
to help manage the creation of electronic waste.

Allow for flexibility & scalability 

Technology is likely to change and improve 
over the next decades so create a flexible 
and scalable way to install new parts, change 
existing ones and/or remove them.

Queen Elizabeth Olympic Park  

The London Legacy Development 
Corporation is currently utilising sensors to 
aid in the management and future planning 
of the Queen Elizabeth Olympic Park.

SFpark System, San Francisco

This system has made it easier for drivers 
to find parking, reduced vehicle miles 
travelled, increased net parking revenue, 
and decreased greenhouse gas emissions.

Pavegen

Pavegen tiles generate power from 
pedestrian movement. An existing example 
can be seen at Heathrow Terminal 3 where 
movement is used to power LED lights. 
Other examples at: SNCF, Paris; Shell 
Football Pitch, Rio de Janeiro; Kia Motors, 
South Korea; West Ham Tube Station, 
Olympics 2012, London.

Autonomous 
Vehicles (AVs)

Accommodating AVs in the 
public realm

The design, delivery and 
management of the public realm 
could take into account the impact 
of AVs. This may result in public 
realm and movement networks to 
accommodate a greater amount 
of flexibility to support additional 
space for walking, cycling and 
leisure activities.

Accommodating AVs and supporting infrastructure

AVs will likely require innovative methods for 
storage, access and refuelling that will disrupt 
the conventional approach to parking and public 
realm planning. However, the AVs sector is 
currently in its infancy and it is unclear whether 
the future will be dominated by genuinely 
driverless cars, an increasing level of automation 
of conventional cars, or new modes such as 
Personal Rapid Transit. Similarly, vehicles may 
be driver-owned, communally owned, operated 
for hire, or operated as public transport.

Autonomous vehicle trials

The autonomous vehicle trials currently 
underway in Milton Keynes, RB Greenwich 
and Bristol are beginning to explore how 
the roll-out of autonomous vehicles will 
impact the public realm.

TABLE 1. (continued)

http://direct.sfpark.org/wp-content/uploads/eval/SFpark_Pilot_Project_Evaluation.pdf
http://pavegen.com/projects
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4.1.3 NAVIGATE AROUND OLD OAK AND PARK ROYAL  

A growing urban area presents specific challenges for its inhabitants.  

At Old Oak and Park Royal, the long-term 
development period and the resultant dynamic 
mix of uses could make it difficult for people 
to find their way to key destinations and public 

transport hubs. While establishing an accessible 
and legible environment is a critical component 
of the draft Local Plan, it can be supported by 
existing and emerging smart city technologies 

to help plan the area and help people navigate. 
Table 2 highlights the key elements, challenges, 
opportunities and use cases for navigation. 

TABLE 2. KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR NAVIGATION 

Key elements Key opportunities Key challenges Use cases 

Movement 
modelling 

Virtual spatial layout & accessibility 
modelling methods

Use of design-based existing methods, 
such as by Space Syntax, and emerging 
methods, such as those using de-
sensitised data from Internet of Things 
sensors and software to understand 
how best to shape the urban fabric to 
support movement and placemaking, 
as well as to gain economic, social and 
cultural value from public open spaces. 
These methods offer the potential 
for existing and future barriers to 
movement to be addressed in order to 
enable accessibility for all.

Intelligent & digital signage  

Use dynamic, intelligent and digital 
signage, which responds to conditions, 
to help people move and make decisions 
about movement. 

Spatial layout & accessibility 

Efficient navigation requires a good 
spatial urban layout which takes into 
account movement across various 
locations and the best linkage between 
them, in addition to technology.

Signage: static vs. variable digital 

Digital signage needs to be balanced with 
fixed analogue signage as some people 
will still rely on them and it will be in need 
during power outage. 

Space Syntax 

Uses an established and recognised space-
based modelling approach to plan and 
design buildings and cities:

- �Victoria Station project: showed that 
pedestrian movement is critical to business 
performance in London.

- �London Legacy Development Corporation, 
London Olympic Park Legacy project: 
used spatial modelling techniques to 
promote connections between it and the 
surrounding areas.

- �Many other examples in the UK and 
globally. 

Legible London   

It is TfL’s signage system that provides 
street-level maps and directional information 
to help people find their way by walking. It 
has achieved a high level of approval.

http://www.spacesyntax.com/urban-projects/
http://www.spacesyntax.com/project/victoria-station/
http://www.spacesyntax.com/project/london-olympic-park-urban-integration-transformation-phase/
http://content.tfl.gov.uk/legible-london-evaluation-summary.pdf
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Key elems Key opportunities Key challenges Use cases 

Movement 
modelling 

Access to personalized information 

Users’ needs for travel guidance could be met through 
up to date public online information and accessed 
through applications.  

Knowing the users and their needs 

Consider understanding users’ need including the 
provision of apps with user specific information.  

Cycling 

Consider making cycling in the area easier and safer, and 
integrate it with other transport hubs. 

Information about the wider 
transport network

Public navigation tools should 
inform about the status of the 
wider transport network; this is 
currently limited. 

Knowing users and their needs 

Consider the needs of different 
users in developing navigation 
and wayfinding tools including 
needs of vulnerable populations.  

Citymapper

An application that uses various types 
of data to allow people to find the best 
route to their destination. 

Area 360 Location 

It enables organisations to customize the 
way visitors discover, connect and share 
what’s around them through the use of 
indoor wayfinding technology.  

Maynard Design  

Innovative fixed and digital wayfinding for 
the Queen Elizabeth Park. 

Personalized 
wayfinding and 
navigation 

Fixed & digital signage

Use of dynamic, intelligent and digital signage, which 
responds to environmental and street conditions and 
public realm networks, could help people to navigate 
and make decisions about movement.  

Access to ubiquitous personalised information 

Users’ needs for travel guidance could be met through 
up to date public online information, accessed through 
applications. Although this is currently available at 
present, it could be further refined at a micro level and 
with environmental data such as air quality information.  

Sharing transport local data 

Sharing transport data securely with third-parties to deliver 
solutions can also help to support economic growth.

Augmented reality 

Offers a potential opportunity to integrate digital 
navigation technology with static elements through 
wearable technology.

Fixed vs. variable digital 

Digital signage needs to be 
balanced with fixed analogue 
signage to accommodate 
visual accessibility and 
resilience.  

Knowing users and their needs  

Understand the challenges 
for considering the needs of 
different users in developing 
navigation and wayfinding 
tools including needs of 
vulnerable populations.

Legible London   

TfL’s signage system provides street-
level maps and directional information to 
help people find their way by walking. It 
currently relies on static signage but could 
be enhanced with digital elements.

Citymapper   

A smartphone app that aggregates various 
types of transport data to allow people to 
find the best route to their destination.

iBeacon and Eddystone   

Enables organisations to customize the 
way visitors discover, connect and share 
what’s around them through the use of 
indoor wayfinding technology.  

Microsoft Hololens   

Overlays digital visualisations on physical 
objects through a headset.

TABLE 2. (continued)
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4.1.4 FREIGHT, WASTE AND CONSTRUCTION TRANSPORT 

The movement of freight, waste and construction material in Old Oak and Park Royal will have different 
requirements and impact throughout the long-term construction period and the following operational phase. 

When considered spatially, the freight and 
waste movement needs of Old Oak will be 
different from the needs of industrial Park 
Royal. To help supplement other studies, 

including the Park Royal Transport Strategy 
and Construction & Logistics Strategy, this 
section sets out a number of elements in 
relation to existing and emerging smart city 

concepts. Table 3 highlights the key elements, 
challenges, opportunities and use cases 
for freight and construction transport and 
movement of associated waste. 

TABLE 3.  KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR FREIGHT, WASTE 
AND CONSTRUCTION TRANSPORT  

Key elements Key opportunities Key challenges Use cases 

Integrated transport 
and freight network

Plan for rail freight 
from the start & 
distributing  
network capacity

Consider using 
integrated logistics 
planning platforms 
to identify ‘spare’ 
passenger rail capacity 
for light freight 
movement to minimise 
traffic congestion, plus 
a consolidation area 
before moving it into 
the wider city.   

Demand driven logistics 

Consider influencing the timing of 
freight movement and deliveries plus 
how to balance this with negative 
impacts (e.g. noise). 

Future proof urban drone delivery systems 

Understand the potential of using drones 
for last-mile delivery in urban areas, noise 
impacts, number of drones to utilize, 
regulatory challenges and the threats to 
privacy and security. Proximity to Heathrow 
makes this particularly challenging.

Use case exploration is underway 

Cargo bikes    

Cargo bikes provide a cost-effective way to move goods in 
cities. 

- �The Tamar Cargo Bike can be fitted with an electric assistant 
pack with batteries and carry between 100kg to 150kg. 

- �Zero Emissions Network (Zen) initiative between London 
boroughs of Islington, Hackney and Tower Hamlets allows 
businesses to trail low emissions cargo bikes. 

Last-mile rail freight    

The LAMIO project tested multi-model freight services into 
London and other major cities, using trains to transport bulk 
goods and smaller low-emission road vehicles for last-mile 
deliveries.

InterCity rail freight    

Provides integrated freight transport movement for varied 
sectors utilising rail capacity.

http://www.lamiloproject.eu/london-euston/
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Key elements Key opportunities Key challenges Use cases 

Integrated 
transport and 
freight network

Smarter logistics & last-mile delivery   

Consider delivering goods to a secure 
locker (e.g. in a building); have a collection 
point near businesses and residents; and 
use of autonomous vehicles, cargo bikes 
and drones. 

Use of interoperable scheduling and route 
optimisation software will help to minimise 
impacts on the street network. 

Ensuring that infrastructure is in place to 
support the delivery of goods for ‘click & 
collect’ services to coordinated pick-up 
points will help to deliver space efficiencies 
across the development.

Last-mile delivery solutions, including cargo 
bikes, drones, small vehicles and AVs, can help 
to facilitate increasing need for on-demand 
logistics. As such development will need to 
accommodate their movement and storage.

Freight consolidation & sharing 

Consider establishing a consolidation  
area for aggregating goods before 
shipping it to the final destination; and use 
technology to encourage collaboration 
and sharing (e.g. online platform) amongst 
logistics companies.

Localised manufacturing 

The potential growth of localised 
manufacturing and the aspiration to enhance 
the capacity of Park Royal may decrease the 
overall need for freight transport within Old 
Oak and Park Royal.

Lack of freight consolidation & sharing 

A third of delivery lorries are often 
empty. Consider encouraging companies 
to share vehicles and also use to pick-up 
(e.g. boxes to be reused, perhaps also 
large packages for mailing). 

Coordination services

Use of spare capacity may be restricted 
by regulatory requirements. 

Voyage Control 

Are using real-time scheduled and 
optimisation software to improve the 
flow of deliveries and pick-ups from busy 
hubs, like London Olympia and Canary 
Wharf. Similar approach may be needed 
to minimise traffic congestion (and 
avoid disruption to businesses as well as 
public sector service providers) in the 
densely developed Oak Park. It could 
also lead to increased logistics efficiency 
for the businesses based on Park Royal 
industrial estate.

TABLE 3. (continued)
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Key elements Key opportunities Key challenges Use cases 

Waste 
minimisation and 
management  

Minimising waste creation 

Using integrated Building Information 
Models (BIM) and lean prefabrication 
construction methods will help to 
design out waste as far as possible by 
coordinating ‘waste’ construction material 
supply and demand between phases 
and development plots. Given the role 
of Park Royal as an industrial location, a 
prefabrication plant could be established 
for the construction period of Old Oak.  

Using data analytics to help make waste 
a resource could also help to minimise 
resource use and embed the circular 
economy. Specifically, a site-wide 
materials database could be used to 
support this. During operational phases 
the use of smart waste systems to include 
smart bins and localised envac systems 
can keep road based waste collection to 
a minimum.

Non-road based local waste collection 

Use of sub-surface local waste collection 
systems, such as pneumatic waste 
collection can help to reduce stress on 
the road network.

Smart bins 

During operational phases the use 
of public smart bins using near-field 
communications could help minimise 
traffic generated through waste.

Waste collection 

Road based waste collections need to be 
timed not to impact peak time traffic, and 
have a consolidated process where a few 
companies collect waste from an area 
rather than many. 

Non-road based collection systems need 
to be considered in the early phases of 
development.

Local waste collection  

Different waste authorities have different 
waste collection requirements and 
processes, which will need to be aligned 
with commercial private services.

Wembley City Envac system   

Development within the Wembley City 
is in operation and will provide a waste 
collection network for other 4,200 
new homes and commercial uses once 
completed.

Bigbelly – City of London    

Trial of smart bins to inform waste 
collection through use of Internet of 
Things technology.

TABLE 3. (continued)
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4.1.5 STATION DESIGN AND MANAGEMENT   

The Old Oak and Park Royal Opportunity Area Planning Framework sets out the delivery information for 
the Old Oak Common Station (with High Speed 2, Crossrail and Great West Coast Main Line interchanges), 
two new London Overground Stations and improvements to existing London Underground Stations.  

The delivery of Old Oak Common Station is 
currently subject to the HS2 Hybrid Bill with 
Royal Assent envisaged later in 2016. Although 
initial design work has taken place, detailed 
design work will be carried out. The size of 
Old Oak Common Station will be comparable 
to Waterloo and given the potential for over 
250,000 people to be interchanging at peak 
hours, the need to design and manage the 
station and its environs effectively is critical 
to the success of Old Oak. The station is due 

to open in 2026 and as such the design of the 
station is well placed to consider how emerging 
and potential future smart city technology 
and digital systems can help to optimise its 
operation and role. 

OPDC is promoting a station design that will 
be relatively open with a smooth transition 
between the interior station space and open 
street space, and allowing people who are 
passing through the station to make use of 

spaces and range of uses in and around the 
station. The opportunities and challenges below 
would equally apply to the London Overground 
and Underground Stations. Table 4 highlights 
the key elements, challenges, opportunities and 
use cases for station management and design.

TABLE 4. �KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR STATION  
MANAGEMENT & DESIGN 

Key elements Key opportunities Key challenges Use cases 

Platform access Free flow (360) station 

Explore having contactless and card-
free services to facilitate the removal 
of ticket gates to provide additional 
public space and alternative station 
design which integrates with the wider 
built environment. 

B-Secur ECG biometric authentication     

Emerging ECG or related technology 
could enable easy access and 
payment to use transport services.

Station design 

The removal of ticket gates 
could have significant impact 
on the design of stations and 
platforms which would need to 
be considered in early design 
and feasibility studies.

Utilising alternative methods for 
managing issues around revenue 
loss and security will need to be 
considered.

Birmingham Curzon HS2 Station Masterplan   

The current masterplan sets out aspirations for 
360 degree station access which could support the 
removal of ticket gates in the future.
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Key elements Key opportunities Key challenges Use cases 

Safety and security Station security 

Use of technology (e.g. low 
definition video feeds, machine 
learning, biometrics, video analytics) 
could improve the safety of 
people, security of stations and for 
controlling crowds.

Station digital security 

With increased use of technology 
and availability of data, consideration 
of using approaches to manage the 
physical and digital security of the 
station will be required.

QinetiQ Security Systems   

Provide systems based on 3D scanning to help 
manage security and safety of spaces and places.

Model interchange 
and facilities 

Integrate stations & other transport 
modes

Support the integration of transport 
models through personalised 
navigation (as specified above) 
and implementation of emerging 
transport modes such as Autonomous 
Vehicles (AVs).

Heathrow POD Terminal 5 Group Rapid Transit 

This is an automated transit system which can 
provide shared space for 6 to 30 people per vehicle 
compared to Personal Rapid Transit which can ride 
3 to 6 people. 

- �It can be used as an intra-city transport or for 
making connections between other modes. 

- �It can allow for controlled vehicle movement; 
requires smaller infrastructure; uses less land needed 
for operation than other vehicles; can be shared 
by multiple users; reduces negative environmental 
impact; and it’s completely automated. 

Delft Central Station Bicycle Parking in the 
Netherlands

This is a good example of how integration could 
occur between stations and other modes. Delft 
has a 24 hour bicycle parking facility (for up 
to 5,000 bikes including cargo bikes) directly 
inside its railway station, where you can view 
free bike spaces, train times, buy tickets, and 
walk directly into the station hall.  Many such 
facilities also incorporate cycle maintenance and 
hire facilities which may, in turn, be operated by 
social enterprises.

TABLE 4. �(continued) 
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4.2 UTILITIES INFRASTRUCTURE    

4.2.1 OVERVIEW

The utilities infrastructure within Old Oak and Park Royal represents many of the largest opportunities for 
using digital technology as well as presenting many of the greatest challenges.  

Research has explored wide ranging aspects 
of utility infrastructure, ranging from the social 
acceptability of smart demand management 
systems to digital connectivity and the 
regulatory challenges surrounding many of the 
innovations identified in the workshops.

This section highlights the perceived key 
challenges and opportunities for local planning 

for regenerating Old Oak and Park Royal in 
relation to utilities. It presents the findings on how 
technology and digital systems can help to:

1. �Digital communications  
Address the lack of broadband connectivity in 
Old Oak and Park Royal. 

2. �Utilities’ assets  
Identify utilities assets, pin-point their 
location, and their capacity, above and below 
ground in Old Oak and Park Royal.

The remainder of the findings will be presented 
in the final version of this report in 2016. 

4.2.2 IMPROVING DIGITAL COMMUNICATIONS   

The Park Royal industrial estate is currently poorly served by internet providers, which limits economic 
activity and could prohibit the growth of technology related sectors.

Within Old Oak, it is imperative that the area 
has world-class digital connectivity to aid its 
operation and to support its envisaged role 
as a new commercial hub for west London. 
There are regulatory and market barriers to 
addressing current issues in Park Royal and 

delivering digital communications infrastructure 
which is integrated with other utilities within 
Old Oak. OPDC will be developing a Utilities 
Strategy, informed by its Utilities Panel to set 
out a way forward to address these barriers. 
This section sets out potential opportunities 

and challenges to inform this forthcoming piece 
of work. Table 5 highlights the key elements, 
challenges, opportunities and use cases for 
digital communication. 
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TABLE 5. CHALLENGES, OPPORTUNITIES AND USE CASES FOR DIGITAL COMMUNICATIONS 

Key elements Key opportunities Key challenges Use cases 

Wired digital 
communications 
infrastructure 

Fibre optics broadband

Fibre optics are the preferred data transfer 
technology for fixed point access. Early 
installation of fibre infrastructure co-ordinated 
with other utilities would be preferable to provide 
the backbone of the network. 

Fibre optics broadband 

Understanding the barriers to 
installing fibre optic network 
infrastructure, its security 
requirements, and how to encourage 
telcos to invest up front will contribute 
to securing a network of next 
generation wired broadband.  

Scalability of infrastructure and 
redundancy risk 

Designing digital infrastructure to 
accommodate future upgrades and 
keeping track of new solutions in a fast 
moving market and new technology 
installation can be a challenge which 
must be considered continuously from 
the pre-planning phase.

Fast Broadband

Ultra-fast broadband is currently 
being rolled out across the UK.

Wireless digital 
communications 

Supporting emerging technology

5G mobile standards, still being developed, may 
provide better coverage in residential, public and 
commercial areas, including indoors. The New 
Generation Mobile Network Alliance (NGMN) 
prefer a system that emphasises more efficient 
(therefore cost-effective) use of the wireless 
spectrum, that will support low-bandwidth 
requirements for Internet of Things systems.  

Point-to-point wireless broadband can 
deliver ultra fast speed without the need for a 
comprehensive fibre optics network.

Satellite internet communications is also evolving 
rapidly with low-orbit constellations and Ka-band.

Recognising the limits of satellite 
broadband 

Satellite broadband removes the 
need for wired networks, but it can 
be expensive and supports relatively 
low bandwidth. However, it would be 
suitable for patching so-called ‘not-
spots’ in less connected areas. 

Ka-band Satellite Technology

Avanti’s delivered reliable, high speed 
communication in areas lacking 
broadband.

Optimity

Optimity provide wireless digital 
infrastructure at wired broadband 
speeds within London’s City Fringe 
where wired networks cannot meet 
demand.

http://avantiplc.com/sites/default/files/case_studies/anglian-consulting-case-study.pdf
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Key elements Key opportunities Key challenges Use cases 

Wireless digital 
communications 

Addressing current issues in Park Royal

Utilising wireless technology could 
present a feasible and quick solution 
to addressing current issues with 
broadband provision in Park Royal.

5G Innovation Centre

Early engagement with this centre at the 
University of Surrey through the OPDC 
Utilities Panel could help future-proof 
future digital communications networks 
in Old Oak and Park Royal.

Integration with 
other utility 
networks

Integrating utilities services 

Coordinating installation of utilities 
infrastructure can save on long-term 
management costs.

Lack of integration of utilities services 

Utilities providers tend to plan, deliver 
and maintain networks independently 
of one another due to market and 
regulatory restrictions.

London Legacy Development Corporation

Implementation of coordinated utilities 
networks.

Powering digital 
communications 
infrastructure

Energy harvesting

Extensive digital communications 
infrastructure, including public Internet 
of Things devices, will place greater 
demands on the local energy network. 
Emerging technologies can help to 
harvest energy from non-traditional 
sources such as Pavegen and Freevolt.

Increased devices & networks means 
increased need for electricity  

An increasing number of devices, 
networks and mobile based apps 
will bring an increasing need for 
electricity. This needs to be taken into 
account.  

Pavegen

Pavegen manufactures flooring technology 
that converts kinetic energy from footsteps 
into electricity.

- �51 tiles in Heathrow Terminal 3 powers LED 
lights in the corridor. 

Freevolt

Freevolt is a recent innovation from UK 
firm Drayson Technologies that provides 
perpetual power for IoT devices by 
harvesting radio frequency (RF) energy from 
wireless networks such as 2G, 3G, 4G, WiFi 
and Digital TV.  

TABLE 5. (continued) 
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4.2.3 MAPPING AND MANAGING UTILITIES INFRASTRUCTURE AND CAPACITY

London’s utility infrastructure is not only highly congested but also varies significantly in its age and 
condition. Old Oak and Park Royal is no exception. 

Perhaps more importantly, given the age of 
many assets, the as-built records are not at 
the level of accuracy necessary to determine 
the location, capacity and characteristics of 
buried utilities. The result is a significant risk to 
development when attempting to determine the 
available utility capacity and location of buried 

infrastructure. This is not only an issue for the 
OPDC area but a common challenge across 
London. 

OPDC will be developing a Utilities Strategy, 
informed by its Utilities Panel to set out a way 
forward to consider this issue alongside work 
being carried out by GLA colleagues. This 

section sets out potential opportunities and 
challenges to inform this forthcoming piece 
of work. Table 6 highlights the key elements, 
challenges, opportunities and use cases for 
mapping and managing utilities assets. 

Key elements Key opportunities Key challenges Use cases 

Identifying and 
mapping utilities 
assets 

Asset-based infrastructure models

Mapping and understanding all aspects of utilities 
assets over and underground for planning, delivery 
and management will deliver efficiencies in the short 
and long-term. 

Potential methods for identifying and mapping 
include IoT sensor devices, cameras, ground 
penetrating radar, satellite scanning and imaging (e.g. 
LIDAR). A combination of these methods is likely to 
be required.

Specific elements to be mapped includes exact 
location and depth of assets in the ground, 
dimensions, position, relationship to other assets and 
its operational status. Importantly, it is necessary to 
understand the context in which each asset was first 
selected and used in the network.

Limited utilities asset 
information

Current data on assets 
is regularly limited and 
in different printed 
and digital formats. 
Specific gaps relate to 
location, dimensions, 
depth, closeness 
and relationship to 
other assets, and its 
operational status.

Buried asset detection technologies:

- �EZiDIG sensor have been used to detect 
buried assets during excavators by locating 
electromagnetic signals emitted by buried 
metallic services.  

- �Visualising Integrated Information On Buried 
Assets to Reduce Streetworks (VISTA): it’s a 
collaborative project creating a framework for 
data sharing of buried assets in the UK. They 
are using technologies to be able to visualise 
integrated information on buried assets.

- �Ground Penetrating Radar (GPR): uses 
high-frequency radio waves for detecting 
underground assets. Ground with high water 
content and clay soils can limit investigation. 

TABLE 6. �KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR MAPPING AND 
MANAGING UTILITIES ASSETS 
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Key elements Key opportunities Key challenges Use cases 

Identifying and 
mapping utilities 
assets

Access to reliable utilities infrastructure 
data

A major inhibitor for efficient, cost-
effective management of infrastructure is 
the limited accessibility of reliable data on 
infrastructure assets. Although some data 
is publically available, they can be difficult 
to access and use. Generation of reliable 
and credible datasets, through a common 
data environment, is often a bigger barrier 
than technology.

Overground asset detection technologies:

- �3D Laser Scanners have been used 
for taking indoor and outdoor 
measurements. 

- �Faro Laser Scanner was used to capture 
asset data on London Bridge. 

Groundwise

Provides a service to collate the buried 
utility information within a specified area. 
However, information provided by the 
utilities is predominantly hard copy with no 
guarantee of geo-spatial accuracy.

Managing and 
maintaining 
utilities assets 

Technology to monitor & maintain assets 

Technologies like drones, IoT sensor 
devices, LIDAR, ground penetrating radar, 
GPS, GIS and tags (e.g. RFID, QR codes, 
near-field) can be used to monitor and 
manage assets and their condition in real-
time. These benefits should lead to sizeable 
reductions in capital and operational costs. 
In placemaking terms it will help to minimise 
disruption to the public realm through 
unnecessary exploration of assets.

Digital security of utilities infrastructure

Utilities assets are of vital importance to 
the economy and form a key part of the 
UK’s critical national infrastructure. As 
such, it is essential to ensure the security of 
digital information related to such assets. 

Over reliance 

Over dependence on digital connectivity 
when monitoring utilities assets can be a 
problem, especially during incidents that 
affect power. As such backup systems 
should be explored.

Over regulation

Over prescription of standards and 
policies can prevent innovation and 
scalability.

Hydro One & Accenture, Toronto 

Accenture supported Hydro One to 
access and integrate historical asset data 
and information from multiple databases 
and business applications that were 
either inaccessible or not integrated into 
the utility’s information technology and 
operations technology networks.

This will enable the Hydro One to better 
anticipate its grid performance by 
accessing integrated asset information 
to help identify and plan for short- and 
long-term investment scenarios and 
deliver performance outcomes that 
mitigate power system and on-going 
investment risk.

TABLE 6. (continued)
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Key elements Key opportunities Key challenges Use cases 

Managing and 
maintaining 
utilities assets 

Integrated utility information management systems and/or 
collaborative platforms  

Establishing an information and knowledge platform based on 
Building Information Modelling (version 2 and/or 3) to be shared by 
different types of providers will support efficient and coordinated 
management of utilities. It will also enable decision makers to respond 
quickly and make decisions based on common data. Additionally, 
it will enable providers to understand how users are utilising and 
responding to products. OPDC could create an active information 
and management system that brings together multiple stakeholders, 
giving them the ability to influence outcomes, understand the decision 
drivers of other parties, share lessons and look for synergy.

Sharing utilities 
information and 
data 

Engage with utility companies  

Engaging with different utility service providers will help to foster 
collaboration, encourage consolidation of services, access information 
on assets, and understand issues. The current regulatory and 
financial structures are not able to distribute costs and future benefits 
appropriately which makes the process of sharing even harder. A 
project at the scale of Old Oak and Park Royal is perhaps the ideal test-
bed to bring together the ‘right’ stakeholders to tackle this issue of data.  

Capture contextual information on assets    

In addition to mapping quantitative data, capturing contextual asset 
information is important to understand better the role of assets. This 
may require interviews with different stakeholders and surveys as 
methods to capture detailed information about assets.  

Learn from other industries & models   

Considering other models for sharing data could help facilitate the 
process. For example, looking at how the financial industry manages 
credit risk data and examining the Common Information Model (CIM) 
for data sharing and curation methods. Consider standards that allow 
best practices for sharing data including the the Hypercat standard 
on interoperability.  

Unlocking asset information 

Most information on assets is owned, controlled 
and managed by utilities companies. It is important 
to identify and address the barriers for utilities data 
sharing and creating ‘smarter’ business models 
supported by digital platforms. Specifically it 
will be important for providers and regulators to 
understand in advance the direct benefits and risks 
to their management models, and plan accordingly.

Lack of data sharing motivation & incentives 

Need to consider providing incentives to 
contractors and utilities companies to participate 
in information, skills and knowledge sharing.   

Moving away from silos 

There is a need to move away from silos and to 
encourage different utilities and energy providers 
to collaborate, consolidation services, share 
information on assets and understand ‘blockers’ to 
begin to address the wide range of infrastructure 
delivery and management challenges. 

Exploration 
of use cases 
is underway.

TABLE 6. (continued)
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4.3 SMART SUSTAINABILITY    

4.3.1 OVERVIEW

Urban regeneration and development projects present an excellent opportunity to reconsider and 
implement policies, processes and technologies that can contribute to climate change mitigation  
and adaptation and create sustainable environments.   

In order to understand some of the major 
challenges and opportunities in this area, this 
section highlights the perceived key elements, 
challenges and opportunities for local planning 
for regenerating Old Oak and Park Royal 
in relation to supporting the creation of a 

smart sustainable environment. It presents 
the findings on how technology and digital 
systems can help to: 

1. �Sustainable buildings  
Plan, deliver and manage sustainable 
buildings.

2. �Air quality  
Improve air quality

The remainder of the findings relate to urban 
agriculture, open spaces and minimising use of 
resources, which will be presented in the final 
version of this report in 2016. 

4.3.2 SUSTAINABLE BUILDINGS  

Buildings and open space are a crucial part of the urban environment. According to a report by the UNEP, 
globally the buildings sector contributes to 30% of greenhouse gas emissions and consumes about 
40% of all energy.  

This is mostly due to the use of fossil fuels during 
operations and from the use of construction 
materials. The report clearly states that if 
greenhouse gas emission targets are to be met, 
emissions from the buildings sector needs to be 
addressed with greater ‘seriousness’. 

Energy conservation for UK development, as a 
building’s scale carbon emissions response, has 
been the subject of increased scrutiny for the 
last two decades; from the ‘Merton Rule’ (the 
first local authority introduction of a renewables 
policy) to the government’s ambition that all 

new buildings would be zero carbon from 2019. 
The industry has learned many lessons on this 
journey, including that not all low or zero carbon 
technologies perform as well in practice as they 
do on paper, that over prescription in policy can 
lead to suboptimal and unintended outcomes, and 
that developers ultimately are more comfortable 
with bricks and mortar solutions than those 
relying on complex systems or with ongoing 
maintenance burdens. Many of the ideas raised 
at the workshops relating to carbon emission 
reduction for buildings fall into the three layers of 

the well established energy hierarchy including 
reduce demand, supply efficiently and use of 
renewable technologies. Table 7 highlights the key 
elements, challenges, opportunities and use cases 
for sustainable buildings.

http://www.unep.org/sbci/pdfs/SBCI-BCCSummary.pdf
http://www.unep.org/sbci/pdfs/SBCI-BCCSummary.pdf
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Key elements Key opportunities Key challenges Use cases 

Energy 
efficiency 

Passivhaus 

Exploring how recognised 
approaches such as passive 
house could be embedded 
within a high density 
environment would lower 
energy demands for heat.

Information & education  

Consider using technology 
to demonstrate the value to 
people of minimising energy 
consumption and demand.  

PassivHaus barriers 

The regulatory barriers to passive 
house needs to be explored. 

Overheating in buildings 

Delivering highly thermal efficient 
buildings whilst being able to 
manage internal gains and heat 
loss from decentralised energy 
systems is a major challenge. The 
application of smarter energy 
management can help to address 
many of these issues.   

Wikihouse

WikiHouse is an open source building system. Many designers, 
collaborating to make it simple for everyone to design, print and 
assemble well designed, low-energy homes, customised to their needs. 

The edge building, Amsterdam

Located in Amsterdam, the building achieved a BREEAM NL New 
Construction certification of ‘Outstanding’. By employing innovative 
smart technology, the 40,000 square metres (430,000 square foot) 
Grade A office building achieves extremely high space utilisation 
factors whilst delivering world class energy efficiency.    

Decentralised 
energy and 
resilient supply 

Local energy production 
and storage

Supporting local energy 
production in building 
design through existing and 
emerging solar, hydrogen, 
clean biomass and ground 
source heat technologies 
will help to reduce carbon 
emissions.  

Embracing flexible energy 
demand

Supporting the use of 
virtual power plants or 
responsive energy demand 
systems could result in 
lower space requirements 
for physical energy 
infrastructure in buildings.

Space challenges for on-site 
renewable technology 

There will be limits to the quantum 
of on-site generation that can be 
accommodated on this site owing 
to the high density proposed.  
Exploring next generation 
solar PV technology should be 
considered, including Building 
Integrated Photovoltaics (BIPV) 
which become part of the fabric of 
the building and transparent solar 
panels to overlay any surface.  

Energy storage & distribution

Exploring how energy storage 
and localised distribution will need 
to be embedded in buildings will 
require early consideration in 
detailed design.

Polysolar 
Polysolar have integrated photovoltaics (PV) technology into the 
curtain wall and windows of a building in the Cambridge business 
park. Such BIPV approaches could be attractive to increase the 
PV generation potential for high-density developments where 
there is limited roof space relative to the number of dwellings or 
commercial units.

Tesla powerwall 
Provides a compact energy storage unit that can assist in smoothing 
peak demand times and draw energy from the grid when rates are low.

Ubiquitous energy 
In early phases of development, transparent solar panels have been 
developed which can be used on a variety of surfaces.

Open energi 
Facilitates flexible energy demand and usage to deliver efficiencies.

Level 2 Building information modelling. 
Use of digital technologies for efficient ways of designing, developing 
and maintaining assets.  

TABLE 7. �KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR SMART 
SUSTAINABLE BUILDINGS 
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Key elements Key opportunities Key challenges Use cases 

Temporary 
structures 

Sustainable temporary construction methods 

Using previously utilised materials will help to embed 
the circular economy in Old Oak and Park Royal. 
Where recycled materials aren’t available, emerging 
technologies producing bio-materials could be utilised.

Ecovative

Ecovative produces bio-materials moulded from 
mycelium fungi which is used for temporary 
construction purposes.

TABLE 7. �(continued)

4.3.3 MANAGING AND IMPROVING AIR QUALITY  

Historically air pollution problems in the UK were related to power generation, industrial activities and 
domestic fuel burning, but the major cause of poor air quality is now traffic emissions, particularly in London. 

Diesel and petrol engines emit a range of 
combustion related pollutants including 
nitrogen oxides (NOx including NO2), 
particulate matter (as PM10, indicating 
particles 10µm or smaller, and even finer 
PM2.5) and volatile organic compounds 
(VOCs). Sunlight-driven reactions taking 
place in the atmosphere between NO2 
and VOCs can lead to the formation of 
ground-level ozone (O3), which is known to 
exacerbate asthmatic conditions.

A study by the Environmental Research 
Group at King’s College on ‘Understanding 
the Health Impacts of Air Pollution in 
London’ suggests the total mortality from 

particulate matter (PM2.5) was estimated 
to be 52,630 life-years lost, and 88,113 
life-years lost due to long-term exposure 
to NO2 in 2010. The estimated economic 
cost for the health impact ranged from £1.4 
billion to £3.7 billion. Whilst less quantified, 
the health impacts of other pollutants such 
as VOCs, ozone and carbon monoxide are 
well documented and present a serious 
concern to human health in both urban and 
rural areas. Thus, poor air quality is a public 
health risk and the OPDC needs to consider 
intelligent approaches and technologies to 
mitigate, prevent and adapt to this risk. The 
OPDC is developing an Air Quality Study 

to inform the draft Local Plan. This section 
provides supplementary information for 
how smart city technology can inform this 
work. Table 8 highlights the key elements, 
challenges, opportunities and use cases for 
air quality.

http://www.kcl.ac.uk/lsm/research/divisions/aes/research/ERG/research-projects/HIAinLondonKingsReport14072015final.pdf
http://www.kcl.ac.uk/lsm/research/divisions/aes/research/ERG/research-projects/HIAinLondonKingsReport14072015final.pdf
http://www.kcl.ac.uk/lsm/research/divisions/aes/research/ERG/research-projects/HIAinLondonKingsReport14072015final.pdf
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Key elements Key opportunities Key challenges Use cases 

Monitoring air 
quality 

Establish the baseline  

Using existing Internet of Things air quality 
sensors, calibrated against AQN base 
stations will help to produce high resolution 
baseline.

Use real-time information   

Consider using sensors with multiple 
features and software platforms that show 
information in real-time to continually 
monitor air quality.

Poor air quality data & limitations with 
current air quality devices  

As air is not static, data cannot be 
either. Current air quality applications 
don’t present accurate, up-to-date 
information.  

Cost of Internet of Things air quality 
technologies  

Cost of sensors for air quality can 
be expensive and there is a need to 
bring down costs. New technologies 
are emerging partly driven by citizen 
demand in countries like China to 
address this challenge.  

Air Sensa

It is creating a UK-wide network of urban 
air quality monitors, starting in Greater 
London, to monitor and visualise air 
quality right down to individual street 
level.

AQ Mesh

Is a wireless system for measuring 
outdoor air quality.  

OpenSensors 

They have been working with the Air 
Quality Egg product which is a small 
electronic sensing system that sends data 
to the cloud and presents information in 
an application.   

Indoor monitoring 

In addition to outdoor, there are 
technologies that can monitor indoor air 
pollution such as the TSI meters. These 
are important during construction and for 
long-term monitoring.  

Minimize 
construction vehicle 
pollution 

Movement modelling and zero/low 
emission vehicles  

Digital modelling can help to lower air 
pollution levels when considered against 
other environmental factors. Zero or 
low emission vehicles (such as electric 
or hydrogen fuelled) can actively lower 
pollutants.

Using zero/low emission vehicles for 
construction movement  

Currently transport technologies do not 
support zero/low emission vehicles for 
construction purposes.

TABLE 8. KEY ELEMENTS, CHALLENGES, OPPORTUNITIES AND USE CASES FOR AIR QUALITY 
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5.0 RECOMMENDATIONS  
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5.0 RECOMMENDATIONS   

The OPDC should refer to the entire content of this report to understand both the perceived opportunities 
and challenges for the development of Old Oak and Park Royal. Below are the key recommendations 
drawn from the collected “crowdsourced” thinking from the participants in the workshops. The draft Local 
Plan should consider using the following:

5.1 TRANSPORT AND PUBLIC REALM 
1. �Dynamic street markings 

Explore the use of dynamic street marking to 
facilitate the shared use of public realm.

2. �Smart city technologies 
Support the delivery of smart city 
technologies, including Internet of Things 
hardware that can provide up-to-date 
information to support sustainable transport 
modes and public realm management. Explore 
innovative localised energy sources for these.

3. �Autonomous vehicles 
Understand the market development of 
autonomous vehicles and explore what 
impacts they will have on designing, delivering 
and managing the public realm to support 
their arrival.

4. �Virtual modelling 
Use digital virtual modelling techniques such 
as by Space Syntax, and emerging methods, 
such as those using de-sensitised data from 
internet of things sensors, to inform the design 
of the urban environment to facilitate easy 
access and movement.

5. �Digital and fixed signage 
Alongside fixed signage, support the use of 
digital signage, with interactive capability, to 
provide information to help people find their 
way and to make informed decisions.	

6. �Waste management 
Explore and support the delivery of waste 
collection systems which minimise impact 
on the public realm and use of space such as 
pneumatic waste collection systems and smart 
bins. Support the circular economy through 
the use of integrated building information 
models to design out waste by coordinating 
waste construction material supply and 
demand. 

7. �Last-mile delivery 
Support the delivery of spaces, infrastructure 
and methods (such as cargo bikes, 
autonomous vehicles and drones) to facilitate 
last-mile delivery services and localised 
manufacturing to meet demand.

�

8. �Freight consolidation and sharing 
Support the delivery of a consolidation 
centre that can be shared by different service 
providers for aggregating goods before 
shipment to final destinations (for construction 
materials and delivering packages to people). 
Explore the potential for Park Royal to 
accommodate a construction pre-fabrication 
facility.

9. �Free flow (360) station  
Explore and support the design of accessible 
stations that respond to new security and 
payment technologies. 

10.	�Safety and security 
Use technology to improve the safety of 
people and security of stations.
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5.2 UTILITIES INFRASTRUCTURE
1. �Digital communication infrastructure 

Deliver world-class wired and wireless 
digital communications network that also 
addresses existing issues in Park Royal. Ensure 
technologies are future-proofed and able to 
accommodate change easily.

2. �Innovation 
Work with emerging sectors and think-tanks 
to embed innovation in the planning, delivery 
and management of utilities infrastructure. 

3. �Energy harvesting 
Support the delivery of technologies that 
can provide low-carbon sources of electricity 

for low-power devices without the need for 
cables or batteries. 

4. �Detailed asset modelling 
Work with utilities stakeholders to capture 
detailed information about utilities assets to 
inform planning, managing and monitoring of 
the utilities network.

5. �Sharing information 
Encourage utilities providers to collaborate, 
consolidate services and share information on 
assets to inform the planning, managing and 
monitoring of the utilities network.

6. �Information and management  
digital platforms 
Establish integrated information and 
knowledge platforms that can be 
shared by different service providers to 
drive efficiencies in energy and utilities 
infrastructure planning and management.

7. �Safety and security 
Support the use of technology that provides 
information in real-time to facilitate the 
security of utilities infrastructure. 

5.3 SMART SUSTAINABILITY
1. �Smarter building management 

Require the use of coordinated Building 
Information Management (version 2 and 3) 
across Old Oak and Park Royal.

2. �Local energy production and storage 
Explore and utilise existing and emerging 
technologies to deliver local energy 
production approaches, responsive smart 
grid technologies and accommodate change 
in spatial requirements within the design of 
buildings and spaces.

3. �Flexible energy demand 
Require energy utilities networks to facilitate 
flexible demand models to inform design and 
space requirements of infrastructure.

4.�Sustainable temporary  
construction methods  
Explore and support the use of sustainable 
temporary construction material.

5. �Monitor air quality 
Use Internet of Things technologies to 
measure baseline air quality and monitor the 
air quality in real-time. 

6. �Vehicle movement and air quality 
Support the use of low and zero emission 
vehicles to reduce air pollutionn.

7. �Climate resilience 
Require development to the appreciation of 
resilience and a whole life value approach to 
decisions relating to overheating and green 
infrastructure.

8. �Create clear targets and expectations related 
to energy strategies 
Set out a clear expectation with respect 
to strategies and targets, and provide an 
integrator role where outcomes are beyond 
the influence of individual development. 
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5.4 CROSS CUTTING
1. �Interoperability across data and systems 

Ensure interoperability across data and 
systems to enable innovation, drive 
efficiencies and lower costs across all 
services. 

2. �Scalability and flexibility 
Ensure the planning, delivery and 
management of Old Oak and Park Royal does 
not prevent scalability and flexibility in the 
infrastructure (e.g. technologies can be easily 
updated or removed at low cost). 

3. �Resilient and over dependence 
Ensure the infrastructure and public realm 
are able to withstand and recover quickly 
from incidents and failures and are not over 
dependent on connectivity in case of power 
outages.

4. �Best-practice 
Make use of industry best practice in real-
time monitoring and management of assets 
to drive efficiency and network performance.

5. �Data privacy 
Though access to data is important for 
creating a ‘smarter’ approach for planning, 
delivering and managing Old Oak and Park 
Royal, privacy is important. An opt in and out 
model is needed for data sharing.

6. �Incentive structures 
Create the right incentives to involve different 
stakeholders to collaborate and share 
information.

7. �Lessons learnt 
Look at other industries and models (e.g. 
Credit Risks) where data sharing exists 
amongst different stakeholders, and 
understand where and why some smart city 
projects have and not have been successful. 

8. �Inform and educate people 
Use technologies and other methods 
to provide information to people and 
organisations in order to encourage them 
to make better and informed decisions, 
especially those that promote sustainability.  

9. �Safety and security 
Ensure safety and security is at the heart of 
planning, delivering and managing Old Oak 
and Park Royal.
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6.0 NEXT STEPS   

It should be noted that there are a number of findings not presented in this report. They will be made 
available in the final version of the Smart Strategy later in 2016 to support the next version of the OPDC 
draft Local Plan. 

These include findings on how technology 
and digital systems can drive efficiencies and 
improvements in: waste management and use of 
natural resources; energy and utilities services; 
retail, employment, health and education 
facilities; and inducing positive behavioural 
change. In addition, how can increasing 

access to data and establishing standards on 
interoperability drive efficiencies across all 
types of services. 

Following consultation and any comments 
received on this interim report, its content will 
be amended and updated as part of developing 

the final Smart Strategy. This will include 
additional policy themes and further analysis to 
align with the relevant thematic chapters of the 
next version of the Local Plan.
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99 Aha

Accenture

Advance Consultancy

AECOM

Aiseedo

Alcove

Amec Foster Wheeler Environment 
& Infrastructure UK

Amey

AquamatiX Ltd.

Area360

Asset Mapping

Astius Technology

Axillium Research

Baringa Partners LLP

Bikal

Birmingham City University

BIS

BOP Consulting

Brainn Wave Technologies Ltd.

BuroHappold Engineering

C4ST

Carillion plc

Carplus

Centre for Advanced Spatial Analysis

CGI

Cisco

City Region Research & 
Communications

City University London

Clearview Traffic Group

Core Three

Cushman & Wakefield

CyberCity 3D

Deberny Ltd

Deliver Change

Digital Catapult

Digitteria

eeGeo

Energy for London

EthosVO Ltd

EY

Flexeye

Future Cities Catapult

Goldsmiths

Greater London Authority

HOK

Honey

I&G Systems

IBI Group

Improbable

Innovate UK

Intel

Intelligent Networks

InterDigital Europe Ltd.

IoTUK (Digital Catapult)

Kemuri

King’s College London

KPMG LLP

Laing O’Rourke

Leanpark

London Legacy Development 
Corporation

Lucid Environments

Maynard design Consultancy

McNicholas

MLM

MobiCycle

Morgan Hunt

Mott MacDonald

Neustar

NGO The Internet Foundation

OPDC

Open Data - Aha!

Open Energi

Open Geospatial Consortium

Open Reach BT

Opensensors

Ordnance Survey

PCSG

Peterborough City Council

Potentem

QinetiQ

RedBite

Resurgence

Retrofi

RTKL

Satellite Applications Catapult

Smart Energy GB

Smart Energy Networks Ltd

SOENECS Ltd

Space Syntax Limited

Stickyworld

Surrey County Council

Symantec

Sysdoc

TeskaLabs

Toshiba

Transport Catapult

Transport for London

Trusted Renewables Ltd

TTP

UK Power Networks

University of Brighton

University of Portsmouth

UrbanDNA

Vaquita/Neustar

Virtual Viewing Ltd

Vodafone

WSP/Parsons Brinckerhoff

APPENDIX 1. EXPERTS FROM THE FOLLOWING ORGANISATIONS PARTICIPATED IN THE WORKSHOPS

* Note: This is not an exhaustive list. Several experts from other organisations preferred to be unlisted. 
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ABOUT OPDC

Launched on 1 April 2015, the OPDC’s purpose is to use the once-in-a-lifetime opportunity of investment 
in HS2 and Crossrail to develop an exemplar community and new centre in north-west London, creating 
opportunities for local people and driving innovation and growth in London and the UK. 

Website:  https://www.london.gov.uk/priorities/planning/old-oak-park-royal 

Hypercat is a not for profit organisation driving secure and interoperable Internet of Things (IoT) for 
industry and cities. The Hypercat Consortium, co-funded by InnovateUK, is developing an IoT standard 
on interoperability and proving its capabilities through the innovation of technological solutions. 
Hypercat is Chaired by Lord Erroll and supported by organisations including Flexeye, BT, Cisco, KPMG, 
Symantec and WSP | Parsons Brinckerhoff.    

Website: http://www.Hypercat.io/      Follow us on LinkedIn and Twitter @Hypercatiot 

ABOUT HYPERCAT

SPONSORS & SUPPORTERS

https://www.london.gov.uk/about-us/organisations-we-work/old-oak-and-park-royal-development-corporation-opdc?source=vanityurl
http://www.flexeye.com
http://home.bt.com
http://www.cisco.com/c/en_uk/index.html
https://home.kpmg.com/uk/en/home.html
http://www.symantec.com/en/uk/
https://www.pbworld.com/
http://www.hypercat.io/
https://www.linkedin.com/groups/8134644
https://twitter.com/hypercatiot?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
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Follow us on LinkedIn and Twitter @Hypercatiot

If printed, please pass on or recycle this document, once you have finished reading.
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