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		  Foreword
This Published Document (PD) was sponsored by the UK Department for Business, 
Innovation & Skills (BIS). Its development was facilitated by BSI Standards Limited 
and it was published under licence from The British Standards Institution. It came 
into effect on 31 October 2014.

Acknowledgement is given to Michael Mulquin of IS Communications Ltd, as 
the technical author, and the following organizations that were involved in the 
development of this PD as members of the steering group:
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Acknowledgement is also given to the members of a wider review panel who were 
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•	 ECS Limited
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The British Standards Institution retains ownership and copyright of this PD. 
BSI Standards Limited as the publisher of the PD reserves the right to withdraw 
or amend this PD on receipt of authoritative advice that it is appropriate to 
do so. This PD will be reviewed at intervals not exceeding five years, and any 
amendments arising from the review will be published as an amended PD and 
publicized in Update Standards.

This PD is not to be regarded as a British Standard. It will be withdrawn upon 
publication of its content in, or as, a British Standard.

The PD process enables a guide to be rapidly developed in order to fulfil an 
immediate need in industry. A PD can be considered for further development as 
a British Standard, or constitute part of the UK input into the development of a 
European or International Standard.

Relationship with other publications

This PD is issued as part of a suite of BSI publications related to smart cities:

•	 PAS 180, Smart cities – Vocabulary, which defines terms for smart cities, 
including smart cities concepts across different infrastructure and systems 
elements and used across all service delivery channels;

•	 PAS 181, Smart city framework – Guide to establishing strategies for smart 
cities and communities, which gives guidance on a good practice framework 
for decision‑makers in smart cities and communities (from the public, private 
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and voluntary sectors) to develop, agree and deliver smart city strategies 
that can transform their cities’ ability to meet future challenges and deliver 
future aspirations;

•	 PAS 182, Smart city concept model – Guide to establishing a model for data 
interoperability, which provides a framework that can normalize and classify 
information from many sources so that data sets can be discovered and 
combined to gain a better picture of the needs and behaviours of a city’s 
citizens (residents and businesses); 1)

•	 PD 8100, an overview document that will provide guidance on how to 
effectively communicate the value of smart cities to key decision-makers; 1)

Use of this document

As a guide, this PD takes the form of guidance and recommendations. It should 
not be quoted as if it were a specification or a code of practice and claims of 
compliance cannot be made to it.

For the purpose of this PD, “major development” is defined in accordance with 
the Town and Country Planning (Development Management Procedure) (England) 
Order 2010, rule 2 [1]:

“(c) the provision of dwellinghouses where— 

(i) the number of dwellinghouses to be provided is 10 or more; or 

(ii) the development is to be carried out on a site having an area 
of 0.5 hectares or more and it is not known whether the development 
falls within sub-paragraph (c)(i); 

(d) the provision of a building or buildings where the floor space to be 
created by the development is 1,000 square metres or more; or 

(e) development carried out on a site having an area of 1 hectare or more;”

Presentational conventions

The guidance in this standard is presented in roman (i.e. upright) type. Any 
recommendations are expressed in sentences in which the principal auxiliary verb 
is “should”.

Spelling conforms to The Shorter Oxford English Dictionary. If a word has more 
than one spelling, the first spelling in the dictionary is used.

Contractual and legal considerations

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a PD cannot confer immunity from legal obligations.

1)	 In preparation.
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	 0	 Introduction

	 0.1	 General

smart city

effective integration of physical, digital and human systems in the built 
environment to deliver a sustainable, prosperous and inclusive future for its 
citizens

[SOURCE: PAS 180:2014, 3.1.62]

In the UK, more than eight out of ten people now live in urban areas. Yet 
cities increasingly need to be able to do more with less, to compete in a 
globally‑interconnected economy, and to provide for the well-being of their 
citizens in a truly sustainable way. In short, cities need to become smarter.

The purpose of this PD is to support this process by providing guidance for 
ensuring that developments and infrastructure projects are designed and built in a 
way that facilitates the city’s progress towards becoming smarter.

Designing smartness into developments and infrastructure projects could provide 
cities with the clarity they need to think strategically about how smart urban 
planning and design can help the city as a whole to function better.

It could also provide an opportunity to test new business models and processes 
comparatively cheaply and easily and use this to demonstrate the viability of 
replicating them citywide.

This PD also aims to help the wider development community understand how 
they might better position their proposals to fit in with the local authority’s wider 
strategic aims and, by adding value to the people and businesses that will be using 
their development, make it more desirable and profitable.

This PD provides guidance on:

•	 five key areas where the planning and development process can support 
smart city aspirations and where smart city approaches can improve the 
planning and development process; and

•	 opportunities that can be exploited at the different stages of the planning 
and development process.

A summary of the recommendations in this PD, listed in relation to the roles they 
apply to, is provided at Annex A.

	 0.2	 Smart city approaches and place-making
Smart city approaches build on and transform a key element of modern urban 
planning and design – the concept of place-making.

It has long been recognized that urban planning and design cannot simply focus 
on the hard infrastructure of buildings, roads and so on, but needs to give just as 
much attention to soft infrastructure.

Soft infrastructure refers to the social systems that enable society to function. 
Buildings on their own, no matter how well-designed, cannot make an area 
attractive, vibrant and economically sustainable; the activities of service providers, 
businesses and community organizations are just as important. Therefore the 
overall plans for city development need to include measures that support both the 
hard and soft infrastructures.
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The concept of place-making has been a key part of urban planning and design 
for several decades. Place-making recognizes that the physical design of a 
neighbourhood needs to facilitate positive interaction between people and make 
it easy for them to navigate through it. In other words, the neighbourhood as a 
whole needs to be designed in order to work for the people who live in and use it.

This has led to a multi-faceted approach to the planning, design, implementation 
and management of urban environments that supports local players in collectively 
using their influence and abilities to create attractive, prosperous and safe 
communities.

Smart city approaches bring a step change to this by adding in the digital 
dimension. Figure 1 indicates how digitally enabling the hard and soft infrastructure 
in a neighbourhood, a key requirement for smart city applications, can enhance and 
support the place-making agenda.

Figure 1  Urban planning and design in a smart cities context

Place-making is now, therefore, even more important in urban planning and 
design, as the potential offered by digital technologies and communications to take 
new soft infrastructure approaches to improve place becomes increasingly clear.

For instance, smart city approaches and services could support place-making by:

•	 utilizing digital modelling, so that the hard infrastructure in the new 
development or infrastructure project can be used to engage residents, users 
and citizens in designing a more attractive neighbourhood;

•	 utilizing the ability to automatically provide people with relevant information 
about transport options that affect travel patterns and habits (e.g. shared 
transport, public transport, bikes and walking), which could mitigate the need 
to invest in road infrastructure;
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•	 enabling much greater amounts of data, including real-time data, to be 
collected, integrated and used to support neighbourhood management and 
service delivery, for the benefit of residents and visitors;

•	 utilizing communications/social media to:

—— aid in making a community more cohesive and safer for its citizens;

—— support local initiatives to change behaviours, for instance ones relating 
to waste and energy – thus avoiding or lessening the need to make 
changes to physical infrastructures.

	 0.3	 Why this PD is needed
This PD is needed for the following reasons.

•	 It is easier and cheaper to put in place the foundations for a smart city within 
a development or infrastructure project at the planning and implementation 
stage.

•	 Developments and infrastructure projects often provide cost-effective 
opportunities to test and trial smart city products and services, and the 
business models and processes required to fund and operate them, before 
rolling them out citywide.

•	 The smart use of data and digital modelling can not only enable 
neighbourhoods to be better designed for the people who use them, but can 
also enable significant savings in the implementation, ongoing management 
and service delivery stages.

The impact of a failure to take these opportunities is:

•	 the added complexity of having to re-write contracts, and re-define 
management and funding arrangements in order to support the provision of 
smart city products and services later on;

•	 the cost of having to rectify faults in the way a new neighbourhood or area is 
designed that could have been picked up in the early stages through the use 
of digital modelling; 

•	 the cost of having to retrofit vital smart technology; 

•	 the missed opportunity for using new urban developments and infrastructure 
projects to learn important lessons that can inform wider smart city strategies.

This PD aims to demonstrate how these issues can be resolved by providing 
guidance on five key areas identified in 0.5 and detailed in Clause 4, all of which 
are aspects of adopting an integrated approach to the city. It also provides 
guidance for each stage of the planning and development process.

	 0.4	 Benefits
Figure 2 outlines the potential process and output benefits that could come from 
ensuring that developments and infrastructure projects are using smart urban 
planning and design.
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Figure 2  Benefits of smart urban planning and design
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	 0.5	 Key areas
This PD identifies five key areas where the planning and development process can 
support smart city aspirations.

1)	 Build the partnerships to deliver holistic solutions

Cities need to put in place the right agreements and partnership 
arrangements to enable all the key city agencies to work together so that the 
soft infrastructure in the city is working and opportunities for place-making 
can be effectively exploited.

2)	 Build the foundation for widespread exploitation of data

Cities need to put in place agreements between organizations regarding data 
handling and technical infrastructure to allow the information that can be 
generated in the city to be directed and utilized in order to support both the 
day-to-day management of the city and long-term plans.

3)	 Use digital modelling to deliver a people-centred physical environment

Cities need to make sure that the physical environment of the city and its 
neighbourhoods is designed to support the citizen, business and visitor in 
achieving their goals and in supporting collaboration and innovation.

4)	 Put in place an enabling digital and communications infrastructure 

Cities need to put in place the digital and communications infrastructure to 
support new services and allow real-time data to be generated, delivered to 
where it is needed, and utilized to help the city work better.

5)	 Develop and test new business models and processes

Cities need to be willing to implement the new and transformational 
business models that are made possible by increased access to data and closer 
integration between city systems, and to change existing processes in order to 
capitalize on these.

These five key areas provide the framework for Clause 4 of this PD.

	 1	 Scope
This PD gives guidance on how the planning and implementation of development 
and infrastructure projects can equip cities to benefit from the potential of smart 
technologies and approaches.

It is relevant to major developments, major infrastructure projects, refurbishment 
programmes, streetworks and improvements to the public realm.

It considers how each stage of the planning and development process could 
support smart city opportunities and benefit from good practice in smart urban 
planning and design.

It identifies some key areas where developments and infrastructure projects 
could be planned and implemented in a way that supports the city as a whole 
in becoming smarter. It sets out what needs to be done at each stage, with an 
indication of where to go for further help.

This PD is for use by those involved in the planning and implementation of 
developments and infrastructure projects, including:

•	 city leadership; 

•	 planning policy makers;

•	 planning case officers;

•	 regeneration officers; and

•	 developers and the consultants who work with them.
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It points to good practice in a UK context, and identifies the tools to use to 
implement this good practice.

	 2	 Terms and definitions
For the purpose of this PD, the terms and definitions given in PAS 180 and the 
following apply.

	 2.1	 city
area that is mostly urban in nature which may include more than one 
administrative boundary

	 2.2	 community
group of people and institutions located in a specific geographic area

	 2.3	 neighbourhood
geographic area of a city in which a community is located

	 2.4	 place-making
multi-dimensioned planning, design and management of public spaces with the 
intention of creating public spaces that promote people’s health, happiness, and 
well-being

	 2.5	 smart city
effective integration of physical, digital and human systems in the built environment 
to deliver a sustainable, prosperous and inclusive future for its citizens

[SOURCE: PAS 180:2014, 3.1.62]

	 3	 Contemporary challenges for urban development

	 3.1	 Types of development and infrastructure project
This guide addresses the planning and implementation of developments and 
infrastructure projects. It mainly focuses on major developments as defined in the 
Foreword to this PD, but also refers to the opportunities offered by refurbishment 
programmes, major infrastructure projects, and streetworks and improvements to 
the public realm.

Each of these needs to be tackled in a different way, but each offers similar 
opportunities to contribute to the progress of the city towards becoming smarter, 
and forms part of a coherent whole.

The larger a major development is, the greater the opportunity to use it to 
support and progress smart city aspirations. Because of this, the recommendations 
in this PD relating to major developments are particularly of value to mixed use 
developments involving several hundred or more residential and business units, 
along with some retail.

Detailed descriptions of the types of developments and infrastructure projects this 
PD applies to are given at Annex B.

	 3.2	 Challenges
City leadership and planning policy makers face a number of challenges in planning 
developments and infrastructure projects for the city. These include the need to:

•	 work across public sector boundaries, within and around the metropolitan area;

•	 align national, regional and local priorities, managing the tension between 
central and local control;
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•	 clarify roles between public institutions and private/commercial sector 
providers, notably in utility and transport systems (linear infrastructure);

•	 develop and adopt new business and operational models;

•	 integrate buildings into communities;

•	 exploit data to full effect;

•	 build in flexibility for change of use;

•	 accommodate growth and address the pressures of natural resources and 
public investment;

•	 accommodate demographic change (e.g. ageing, population shrinkage, 
specific demographic groups (e.g. the blind, single-person households));

•	 ensure the provision of sufficient affordable housing to meet current and 
foreseeable needs.

	 3.3	 Roles in meeting the challenges
The planning and development process involves a number of roles. Those that are 
likely to have greatest influence in ensuring that developments and infrastructure 
projects support smart city aspirations, and to which this PD is specifically addressed, 
are as follows.

•	 City leadership. Leaders within the city can promote the role of urban 
planning and design in supporting smart city aspirations. They can ensure that 
smart city‑related requirements placed on a development or infrastructure 
project gain support within the local authority and with the citizen.

•	 Planning policy makers, who set the policies and shape of the city for the 
developer to adhere to. They can ensure that the requirements they place 
on developers regarding smart cities are both practical and also consistent 
with the longer-term development of the city. They can also ensure that the 
smart city plans provide a clear framework to provide the certainty needed 
for viable business plans relating to the delivery of smart city products and 
services.

•	 Planning case officers, who can identify how their work can support smart 
city aspirations. They often need to negotiate with developers over a long 
period of time and so it is important that their line managers, supported by 
city leadership, make it clear to them that the guidance contained in this PD is 
within the scope of their responsibilities, so that they are able to give this the 
priority it deserves at every stage of negotiations.

•	 Regeneration officers, who might also be involved in negotiations with 
developers with the role of ensuring that the development and infrastructure 
projects support the economic development and regeneration goals of the 
city. They can identify how the inclusion of smart city applications will support 
these specific goals.

•	 Developers and the consultants who work with them, who need to 
understand the local authority’s smart city aspirations and work with them 
to design smartness into their development in a way that could potentially 
add value to their development and open up for them new forms of revenue 
generation.

There are a number of other roles that might find this PD useful, including:

•	 other local authority staff, such as building control officers, transport 
planners, parking officers, waste and recycling officers, ecology and 
environmental officers, conservation officers and social services staff;
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•	 local democratic structures such as management of devolved neighbourhood 
budgets, area committees and neighbourhood forums;

•	 partnerships such as local enterprise partnerships;

•	 the citizen, both as a respondent to consultations regarding new 
developments, and, more generally, in their role as holding the council 
democratically accountable.

	 4	 Key areas for supporting smart city aspirations

	 4.1	 General
This clause is based on the realization that the game has changed in the planning 
context and incremental improvements no longer work. With the challenges that 
cities are facing at the present time, along with the enhanced role that technology 
can play in tackling those challenges, planners and city leaders need to grasp the 
new opportunities that smart city approaches can bring.

It provides guidance on the five key areas identified in 0.5 and shown in Figure 3, 
where the planning and development process can support smart city aspirations. 
This is not meant to be exhaustive – there are many other areas that could be 
covered. However, the issues here have been identified as particularly suitable to 
be addressed in the context of developments and infrastructure projects.

This clause provides information on their relevance to developments and 
infrastructure projects and recommends what steps need to be taken to ensure that 
the opportunities to use these as stepping stones to a smarter city are fully exploited.

Figure 3  Five key areas for supporting smart city developments
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	 4.2	 Build the partnerships to deliver holistic solutions

	 4.2.1	 The context

The integration of city systems is central to smart city aspirations. City systems have 
traditionally been operated in silos and managed independently from each other, 
resulting in:

•	 the inability to support synergies between different services;

•	 the potential for changes in one system to inadvertently cause problems in 
another;

•	 unnecessary complexity and problems for the citizen as they try to navigate 
around the services they need to use;

•	 missed opportunities to use change to support place-making. 

The complexity of individual city systems means that for the foreseeable future, 
each will continue to need to be managed by a separate specialist organization. 
However, closer collaboration between these organizations to allow holistic, 
citizen-centric service delivery, enabled by smart technology, is a key requirement 
for a smarter city.

Developments and infrastructure projects provide an excellent opportunity to 
begin this partnership-building work for the following reasons.

•	 A new development involves the installation of new infrastructures and the 
setting up of new systems to deliver services. This provides the opportunity to 
rethink how those systems can be delivered.

•	 There are many organizations that have a clear role within a new development, 
in terms of providing services to the citizens and businesses that will live or be 
based there. For example, utility companies, passenger transport and logistics 
companies, health and social care organizations.

•	 The new development allows for the opportunity of installing new digital and 
communications infrastructures to support a more integrated delivery.

So this provides an ideal opportunity for organizations providing services within 
the city to review how they might be able to work together in new ways to share 
infrastructure as appropriate and to collaborate more closely in delivering services.

Currently, co-ordination work on new developments is often left to the developer, 
who sets up one-to-one or one-to-few conversations with other stakeholders such 
as utility companies, neighbourhood committees, interested parties and funders. 
However, the developer only has a limited perspective in what could be achieved 
by such collaboration, and is focused on its own, largely short-term, commercial 
objectives.

	 4.2.2	 The goals

The local authority could enable significant added value by bringing these 
individual conversations into a single forum, and by brokering public, private 
and community sector collaborations. In this way there would be the potential 
for existing services to be enhanced, new services to citizens and businesses to be 
developed and the opportunities for place-making to be identified.

This is particularly important in the case of major infrastructure projects where 
the benefits are only realized over a long period and by a number of different 
agencies. Here it is vital to find a way of sharing the costs among the service 
providers who would benefit from them.

For example, one project might be to fit out all of the homes in a development 
with a dedicated communications system to support the delivery of a range of 

Full document details: PD 8101:2014

http://www.avadocuments.com/doc/pd-8101-2014
http://www.avadocuments.com/doc/pd-8101-2014


PD 8101:2014

10  •  © The British Standards Institution 2014

services from the public and private sector. This might enable the delivery of, for 
example, real-time bus information, energy management services, telecare and 
telehealth applications and personalized educational services.

Such an infrastructure could benefit a wide range of different public and private 
sector service providers, and therefore capital and ongoing revenue costs would 
need to be allocated in a fair and transparent way. It might be that a consortium 
could be set up, representing the main beneficiary agencies, to procure the 
infrastructure. Or it might be easier for one supplier to work with all the different 
agencies to develop a long-term service delivery contract with each and for the 
supplier to cover the up-front costs.

In either case, the local authority would have a key role, either in setting up the 
consortium, or in taking a brokerage role, in bringing all the agencies together.

Building partnerships between agencies in this way could build a strong 
foundation for the more strategic work of helping the city as a whole to become 
smarter.

	 4.2.3	 The challenges

There are three key challenges here, which are as follows.

•	 Taking an integrated view: Currently, each of these agencies tends to take an 
independent view of what can be done and collaborate only as far as they 
consider it necessary.

•	 Engaging leadership: Even where partnerships can be put together to deliver 
change in a new development, it is possible that the working group would 
be made up of second-tier staff, with insufficient commitment from senior 
management.

•	 Legacy systems: It is also true that, even though developments and infrastructure 
projects provide the opportunity for identifying new ways of working, there is 
still the need to integrate these with the legacy organizational and technical 
systems that each agency will be using in the rest of the city.

It is therefore vital that each organization involved sees the work on a new 
development as a genuine opportunity for transformational challenge.

	 4.2.4	 The recommendations

4.2.4.1  The city leadership should prepare an integrated service masterplan 
alongside their physical masterplan to capture the opportunities of digital 
technology and data to enable transformation. This should include contribution 
from stakeholders from the wider society.

4.2.4.2  The city leadership should identify all of the agencies that will have a role 
in building the initial infrastructure within a new development or in providing 
services to the citizens, businesses or visitors that will use it, as soon as a new area 
for development within the city is identified.

4.2.4.3  The city leadership should set up a working group as early as possible in 
the planning and development process, made up of key staff from each identified 
agency to identify synergies, opportunities for joint working and place-making 
and the smart technology that could support this. These should have objective 
and/or external facilitation.

4.2.4.4  External experts should be included in working groups, particularly those 
aiming to identify the role of technology in enabling service transformation.

4.2.4.5  The working group should identify actions related to the new development 
that provide practical benefit both to the agencies involved and to the citizen or 
business that they serve. These actions should be scalable up to a citywide level.
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	 4.3	 Build the foundation for widespread exploitation of data

	 4.3.1	 The context

In the last two years, we have collected more data than in the entire history of 
human kind. It would be coincidence if we were using this in the most efficient 
and effective manner.

Increasingly, new developments and infrastructure projects have data collection 
and communications facilities built in. This is because digital technologies are 
increasingly being used to brief, design, procure, deliver and operate building 
environments, energy distribution, etc. The name given to this process is building 
information modelling (BIM).

Off-the-shelf solutions using proprietary technology can be cost-effective when only 
one particular use-model is being considered. However, standards-based technology 
that is interoperable with products and offerings from a range of suppliers could 
provide the flexibility to open up new service opportunities in the future.

What is BIM?

BIM describes an approach to the construction and ongoing management 
of built environment assets (buildings, roads, dams, etc.) that uses data and 
3D geometry modelling to improve the design, construction and overall 
performance of those assets during their entire life cycle, and therefore to 
generate significant savings and productivity returns.

It uses an integrated suite of technologies and processes, centred around a 
component-based 3D representation of each element of the built environment 
asset.

The growing sophistication of this approach is often described in terms of four 
stages:

Level 0, really the precursor of BIM, is the use of computer aided design (CAD) 
to speed up and make more accurate the design of buildings and other assets 
within the built environment, and to allow different design approaches to be 
more easily compared and contrasted.

Level 1 builds on CAD by enabling the many different agencies involved in the 
design and construction of a building to work seamlessly together. It does this 
by enabling the digital models of the different aspects of the building used by 
the companies involved in its design, supply of components, and construction, 
to be linked together. This allows the effect of any changes in the physical 
design implemented by one stakeholder to be immediately seen by the other 
stakeholders on their own plans. 

Level 2 allows data to be linked to the relevant individual components 
and areas within the plans. The visual representation of each component 
within a building could, for instance, have information embedded within it 
regarding the product and its placement, including, for instance, its material, 
specification, fire rating, U-value, fittings, finishes, costs, carbon content and 
any other specific requirements. This makes it far easier to explore options 
and determine the optimal solutions for complying with budgetary or other 
requirements.
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