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There has been much debate about whether technology is good for the planet. On the one 
hand, it has allowed greater efficiency in how we manage scarce resources: less paper, less 
travel, less wasteful food production, and more sustainable energy sources. On the other 
hand, it has also enabled more efficient exploitation of natural resources, often without fully 
understanding the environmental costs of our actions.

Smart places of the 21st century must deal with this dilemma and balance the need for food, energy, 
economic growth and the material advantages of technology with the impact on the environment. 

In the past, this has been a challenge primarily for national government through regulation to 
reflect wider, longer-term public interest, implemented by local government. In countries that 
have abdicated that public responsibility to the interests of industry, such as India, there have 
been significant pollution problems as a result.
 
While national UK government has a continuing and important role, local government must now take 
a bigger responsibility in developing smart places that can have a positive impact on the environment.

In the introduction to the November 2016 Corporate Governance Reform Green Paper (GovUK, 
Nov 2016)1, Prime Minister Theresa May stated that she wants “an economy that works for 
everyone [...] businesses must earn and keep the trust and confidence of their customers, employees 
and the wider public”. The PM was not, of course, thinking about ‘green economics’. This was 
more about corporate governance, tax avoidance and controlling executive pay. But corporate 
social responsibility is also about business models that contribute to sustainable development 
by delivering economic, social and environmental benefits for all.
 
Local government is often seen as custodian of the environment – our parks, landscapes 
and open spaces. Councils monitor and seek to control pollution and waste, and encourage 
sustainable energy policies and consumption. While local government stewardship remains 
essential, the job of environmental management, whether in an urban or a rural setting, is for 
everyone – business, public services and individual citizens. It is the job of the public sector to 
make the connections, policies and political priorities that protect our world for the future, both 
locally and nationally, and to encourage the responsible use of technology to do so.

Smart places focus on these wider challenges, not just on the clever technology that makes 
business and government more efficient and effective. Smart places create spaces to live and 
work that are healthy and pleasant. This means safe and secure energy, less waste, and reduced 
challenges of pollution and congestion, carefully planning for housing and economic growth, and 
nurturing an environment we can enjoy for work and for leisure. That is the focus of this report.

Introduction
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Air Pollution

 
In India, there are now 1.2 million deaths every year due to air pollution, according to a 
Greenpeace India report published in 2017 (The Times of India, 2017)2 which also notes that 
none of the 168 Indian cities it assessed complies with air quality standards prescribed by the 
World Health Organization (WHO) (Greenpeace, 2017).3 Air pollution cost India 8.5% of GDP in 
2013 according to the World Bank (The Times of India, 2016)4, and globally air pollution is the 
fourth leading cause of premature deaths worldwide behind smoking, diet and obesity (The 
Guardian, 2016).5

These global problems can also be found to a lesser extent in the UK, especially in areas of 
the greatest growth in population, business and congestion.  Air pollution from factories and 
vehicles, particularly diesel engines, is linked to the early deaths of around 40,000 people a year 
in the UK (BBC News, 2016)6, and is known to cause health problems such as heart and lung 
diseases and asthma.
 
Air pollution in London exceeded that in notoriously smoggy Beijing at the end of January 
2017. London mayor Sadiq Khan issued the highest air pollution alert for the first time, saying 
that that the capital’s ‘filthy air’ is now a ‘health crisis.’ (The Telegraph, 2017)7. Contributing 
factors were car emissions (diesel accounts for about 70% of the particulates in London air) (The 
Telegraph, 2015)8, especially during the recent tube strikes, and a rise in wood burning stoves, 
coupled with cold, calm and settled weather conditions.

Whilst the weather conditions cannot be controlled, human activity can. For example, in 2016 
experts at the University of Southampton showed that wood burners ‘liberate significant 
amounts of particulate pollution into the outdoor air’ which they said risked undoing the good 
work of the Clean Air Act brought in following the Great Smog of 1952.

Sadiq Khan has introduced pollution audits for London schools (BBC News, 2017)9, with 360 
primary schools located in areas breaching legal pollution limits. Some schools have banned 
children from playing outdoors, and Public Health England (PHE) have warned people not to 
exercise outside.
 



6 Smart places: Changing the Nature of Local Government

www.socitm.net/insight

Planning can help to limit the impact of pollution. For example, the London mayor has asked if 
school gates and play areas can be moved away from busy roads, and ‘no idling’ zones are likely 
to be implemented to prevent drivers leaving their engines running while waiting for children 
on the school run. The most polluting vehicles may be banned entirely from driving in parts of 
London in the future. Schools will also be asked to plant hedges and bushes to provide barriers 
to block out fumes. Children will be encouraged to walk and cycle, to cut down on lifts to school 
in cars and buses.
 
In some UK areas, the percentage of adult deaths attributable to air pollution is over 8% (BBC 
News, 2016).10 Nearly 9,500 people die each year because of air pollution in London, according 
to a study carried out by researchers at King’s College London commissioned by the Greater 
London Authority and Transport for London in 2015 (The Guardian, 2015).11 The study is 
believed to be the first by any city in the world to attempt to quantify how many people are 
being harmed by nitrous oxides, and in particular nitrogen dioxide (NO2). Nitrogen dioxide is 
largely created by diesel cars, lorries and buses, and affects lung capacity and growth.

London, Birmingham, and Leeds are among the UK cities that have been in breach of EU safety 
limits on NO2 for five years (The Guardian, 2014)12, prompting legal action that led to a Supreme 
Court ruling that the government must publish a clean-up plan, describing the UK’s failure to act 
on the breach as “perhaps the longest running infringement of EU law in history.”

The point of these UK examples is not to focus on the air pollution troubles of major cities. It is 
to demonstrate that: 

• This is a national issue affecting all of us and created by all of us. It is also a growing area of 
citizen concern and a growing political priority. 

• Resolving the challenges of pollution and waste is a community issue – not just a regulatory 
responsibility of big government, or a job for councils to undertake. 

• Smart places are not just full of clever technology for business and public services – they 
use that technology to make their areas better places to live and to bring up families. 

• Previous smart places research in this series of reports has shown that environmental 
factors are a major contributor to economic growth, especially in the tech sector.

Key Messages: Controlling air pollution is now a political issue, not just a health 
matter. It is also an increasing factor in the attractiveness of developing smart 
places for businesses and their employees. Local policies need to be integrated 
to ensure a balance between business, transport and economic growth and the 
need for clean air. Examples in cities such as London demonstrate where local 
government can intervene. Air pollution need not be a consequence of growth – 
see our previous report on travel and transport.
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Dealing with Waste

Every year 18 million tonnes of waste are landfilled in UK sites (Eco Food Recycling, 2016)13. This 
is a wide mix of recyclables, food waste, packaging and non-recyclables. Much is now plastics 
and end of life technology components. For councils, this represents a mammoth task, both in 
collecting the waste and in meeting the recycling targets from Government. 

UK regulations require 50% recycling of household waste by 2020 for the UK (Let’s Recycle, no 
date)14 and there is a recognition of the duty on local councils to achieve waste prevention. 
Recycling is increasing in the UK, but levels are still below the targets set, and much material 
collected for recycling is rejected at sorting plants because it is not up to standards or wrongly 
assigned for recycling.

A failure to deal with commercial and household waste responsibly has widespread 
environmental and economic impact, locally and globally. About 80% of the plastic in the 
oceans does not come from ships or offshore platforms; it is blown or washed off the land, or 
intentionally dumped (EcoWatch, 2016).15 Microscopic pieces of plastic can be found everywhere 
in the oceans, even inside plankton, the keystone of the marine – and ultimately the human – 
food chain. Marine creatures such as fish and molluscs eat the plastic debris, mistaking it for 
food, killing more than a million seabirds and 100,000 mammals and sea turtles each year by 
ingestion and entanglement (Ocean Crusaders, No date).16

Technology has an increasingly important role in both reducing the amount of waste at source 
and managing the effect of waste more effectively through collection, disposal and recycling. 
Smart packaging can associate biodegradable packing materials with the durability and nature 
of the contents, such as perishable foodstuffs in biodegradable wrappers which naturally 
decompose, but only well after the use-by date of the food itself.

United Kingdom England Scotland Wales Northern Ireland
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Household recycling rates UK 2010 to 2014



8 Smart places: Changing the Nature of Local Government

www.socitm.net/insight

Apart from having a clear environmental duty, smart places also have a particular role in 
helping to encourage best practice in technology recycling, reuse and disposal. The mountain of 
technology waste from phones, sensors, tablets and PCs increases each year as our dependency 
on IT grows and manufacturing costs fall. According to the United Nations Environment 
Programme (UNEP), up to 90% of the world’s electronic waste is illegally dumped (The Guardian, 
2015)17, despite the export of hazardous waste from the EU and Organisation for Economic Co-
operation and Development (OECD) Member States to non-OECD countries being banned. 

UNEP says that e-waste is often falsely declared as ‘second-hand goods’ and exported from 
developed to developing countries, including waste batteries falsely described as plastic or 
mixed metal scrap, and cathode ray tubes and computer monitors misleadingly declared 
as metal scrap. UK environmental law states that broken electronics should be responsibly 
recycled within the UK. Discarded electronics need to be tested to ensure they work before they 
can be legally exported for resale, usually to the developing world. 

In 2011 this was the subject of a BBC Panorama report (BBC News, 2011)18, which tracked 
technology disposal in the UK with RFID tags. They showed that apparently responsible UK 
technology recycling was in fact ending up in ‘digital graveyards’ in West Africa, often scavenged 
by small children. A confidential report obtained by Panorama at the time suggested that 77% 
of e-waste from England and Wales may end up in West Africa, primarily Ghana and Nigeria – 
100,000 tons each year via the ports on seven million containers exported each year. This is now 
more than five years ago, and the challenge of technology recycling grows.

 

Recycling centres run by councils tackle this on behalf of consumers, and set high standards for 
tracking and processing. Councils face substantial fines for failing to recycle, and can impose fines 
on businesses that do not cooperate. In 2016 Starbucks were fined £160,000 for breaching waste 
collection times and leaving rubbish bags on the street in Westminster (Let’s Recycle, 2016).19

As local authorities face tougher targets for recycling, and with the reduction in available money 
to spend on services, councils are having to look carefully at the costs of recycling and waste 
collection. This includes using waste as a resource, working with social enterprises who support 
recycling, and encouraging citizens to recycle more and waste less.

Fig 2
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Many are looking at fining citizens for not recycling – putting recycling into general waste and 
vice versa. This is creating new tensions as citizens complain that this amounts to snooping and 
recycling policy is time-consuming and complicated. In Leeds, which has been working hard to 
reduce landfill volumes through its ‘Cross Green’ incinerator, there has been much debate in the 
last 12 months about a new hard-line recycling strategy which could see people fined up to £100 
if they put non-recyclables in their green bin (Yorkshire Evening Post, 2016).20 
 

There are over 15 million tonnes of food waste each year in the UK, with 7.2 million 
tonnes coming from households. Approximately 40% of this food waste ends up as 
‘residual waste’, and is either sent to landfill or incinerated. (Tamar Energy, no date)21

There are new and emerging technologies which can also help us think differently about how 
we collect, reuse and dispose of waste. Anaerobic digestion (AD) is a process that creates biogas 
energy from the breakdown of organic material by micro-organisms (such as food waste) in the 
absence of oxygen.

Technology is also being deployed for more efficient bin collection, such as ‘Bigbelly’.
 

The Smart IoT Waste & Recycling Solution – Bigbelly Case Study

Bigbelly is a smart bin that uses solar energy to monitor waste levels and can compact 
them to improve the efficiency of waste collection. It was founded in America in 2003 
and is now in 47 countries worldwide, including some UK councils. Bigbelly has enabled 
widespread public space smart recycling programs in cities such as Philadelphia, 
Chicago and Boston and is now pioneering public space compostable collection as well. 
(Bigbelly, no date)22

In Manchester, the council is reducing the size of its bins and putting chips in them to track 
lost bins. However, putting chips in bins without consulting and informing the public leads to 
speculation about their intent – fears that councils are ‘spying’ on residents to issue fines. As the 
Manchester Evening News reported in September 2016: 

“Are tiny devices in new grey bins being used to spy on people? Manchester council 
has been forced to deny they are to secretly spy on how much waste residents are 
throwing away.” (Manchester Evening News, 2016)23

Councils are tackling waste challenges in a variety of ways, working with the main producers 
of waste – households and businesses. Oldham Council was reputedly the first in the country 
to create its own rubbish app for smart phones and tablets to remind residents when to put 
their bins out, which colour bin was being collected, if there are any disruptions or changes to 
collections, where to take hazardous waste and what can be recycled. (Manchester Evening 
News, 2016)24

Fly tipping is a constant problem for councils, and there is evidence to suggest that it is 
becoming a greater problem as the costs of recycling increase and people are being charged to 
take waste to council recycling centres. Councils in England are now spending more than £67m 
each year to clean up public land and prosecute anyone they catch, according to official figures 
published last year (BBC News, 2016).25 
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Councils have been given new powers to fine people up to £400 for minor offences, but this 
depends on evidence. It has left local authorities having to consider new ways to clamp down on 
those who illegally dump their waste – or try to persuade them not to do it in the first place. 

Covert CCTV surveillance and naming and shaming online have proved the most effective 
methods, but in some parts of the world DNA tracking is being tested. In Hong Kong, a 
campaign group used the DNA found on litter to create a photo-fit picture of the alleged 
culprits. “The Face of Litter” was used by Hong Kong Clean-up and communications firm Ogilvy 
& Mather, working with a forensics company to create the images.

However, while DNA can narrow down the search to gender and some visible characteristics, 
such as the most likely hair colour, eye colour and ethnicity, it is too expensive and time 
consuming at present to be an effective deterrent or detector. 

CCTV remains the best method in the UK and has proved effective for many councils in dealing 
with this growing problem.

In 2016 Birmingham City Council published a substantial consultation document on their plans 
to tackle the city’s waste (Birmingham City Council, 2016).26

Fly-tipping incidents in England ( in ‘000s)
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“The city’s population is due to grow significantly, and we can’t carry on consuming 
natural resources at the rate we currently are. It is neither good for us or the planet. 
We want to improve our recycling rate to become the best council nationally and 
we want to explore how we can best recover energy from any waste that is then 
still created. This is because a cleaner, greener and environmentally sustainable 
Birmingham is in everyone’s interests – with not only environmental, but economic and 
social benefits available to us. “

Councillor Lisa Trickett, Cabinet member for clean streets, recycling and environment Birmingham City Council.

 
Birmingham’s published aims for waste are:

BY 2035 BIRMINGHAM WILL BE A CITY WHERE: 

• waste is reduced wherever possible,
• recycling and re-use is maximised and the value of waste is realised,
• where we cannot prevent, reuse or recycle waste we will maximise recovery 

through
• generating energy
• waste as a resource contributes to health, wellbeing and prosperity.

 
Birmingham already generates value from waste, because the waste collected by the council 
that cannot be recycled or composted is sent to the Tyseley Energy Recovery Facility (ERF) where 
it is used as a fuel to generate energy to power around 40,000 homes.

Many councils already use specialist recycling partners, and new services are emerging for 
reuse and recycling such as Freecycle. Freecycle is a not-for-profit network with over 9m 
members around the world, who give (and get) things for free in their communities. It’s all about 
reuse to avoid unnecessary use of landfill. Each local group is moderated by local volunteers 
and membership is free.

Then of course there are eBay, Preloved, Etsy, eBid and many other apps and services for 
recycling. Even the giants like Amazon are now offering recycling for some commodities. The 
challenge for councils is how to encourage people to use these services, since the main barrier 
is the time it takes – it’s just too easy to throw things away.

Part of the challenge lies in anticipating how technology will adapt and how this will impact 
future waste processing and recycling. For example, plastic bottles, tetra packs and old mobile 
phones were not recognised as major waste issues 25 years ago. A flexible approach is needed, 
which can be tricky when planning major investments in recycling plants.

Key Messages: Dealing with waste is an increasing challenge for councils. 
Smart places don’t see waste; they see surplus resources that can be reused to 
advantage. Technology such as IoT has an increasing role in both reducing waste 
at source and managing it more effectively through collection, disposal and 
recycling. Smart places have a particular responsibility in terms of technology 
disposal, ensuring they don’t contribute to global ‘digital graveyards’ but recycle 
responsibly. There is also a responsibility to help and encourage good citizen 
behaviours and awareness, such as using apps to make it easier to recycle and to 
reduce the problem of fly tipping.
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Sustainable Energy

Energy is essential for modern living. Business and homes depend on gas, electricity and the 
growing range of new renewable sources such as solar, wind, hydro and wave energy, which are 
typically converted to electricity.
 
Whilst some of the more traditional sources of energy such as coal and oil are less critical (at 
least in developed countries, dependent some argue on the progress of fracking), demand for 
oil and petrol in transport remains high, and gas accounted for 30% of all electricity generated 
in 2014 (Department of Energy & Climate Change, 2015).27 Nuclear energy remains a sensitive 
topic due to real or perceived risk and cost, but still contributes around 20% of the total of 
electricity generated in the UK.

The greatest demand for power is in the form of electricity, and most sources of energy are 
converted to electricity. With the growth in hybrid engines and promise of more electric vehicles 
to reduce costs of pollution and cost of ownership of cars, clean electricity is the ambition for 
future sustainable energy.

By definition, a smart city is powered by and entirely reliant on electricity as the critical input 
resource for all technology and smart places. The sustainability of supply and resilience to 
market, climate and international conditions will matter increasingly to a smart place. A smart 
place must be confident that its electricity supply cannot be disrupted by factors outside UK 
control.

According to the Department for Energy and Climate Change, energy demands in the UK are 
growing at nearly 2% per annum, with the highest rises in the domestic, transport and services 
sectors, but with a fall in the industrial sector (Department of Energy & Climate Change, 2012).28 
A power cut in a home is no longer just an inconvenience that leads to searching for the 
candles, but can affect security (electronic locks), communications (internet and mobile phone 
charging) and a wide range of other technologies and sensors that we rely on.
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Safe and secure energy means a need for integrated planning, to protect infrastructure, to 
protect the environment, to anticipate and plan for capacity needs and as part of a national 
strategy. Whilst much of this is for the gas and electricity industry to manage in partnership with 
government, devolution and regional subsidiarity mean that smart places in the future must 
have a greater say over national planning that delivers local power solutions.

The Energy in the UK 2016 report (Energy UK, 2016)29 sets out the contribution that the energy 
industry makes to the UK economy, industry, communities and individuals. It notes that there 
are 40 active energy suppliers across the UK today, expecting to invest over £140bn in new 
generation capacity to 2030, along with a further £40bn investment in enhancing the network. 
As with the water industry, this investment need is not only driven by growth in demand, but 
also the priority to replace older power generation stations which require decommissioning, 
either because they are approaching end of life, or because they are not sufficiently ‘clean’.

Coal generation has decreased in the UK by 30% since 2010, and renewable energy capacity has 
increased by 24% (Carbon Brief, 2015).30 Despite more efficient and productive energy supply, 
with actual generation up 29% in the last 5 years and reductions in carbon emissions of 13%, 
the industry faces a challenge to replace ageing generators and meet consumer and industry 
demands for energy while becoming more ‘green’.
 

The European Union asked all member governments to look at smart meters as part of 
measures to upgrade our energy supply and tackle climate change (Smart Energy GB, no date).31 
After an initial study, the government decided to adopt smart meters as part of their plan to 
update the energy system, asking energy suppliers to install smart meters in every home in the 
UK – potentially more than 26 million homes by 2020. 

This will give citizens more control over energy use, helping them to understand bills and 
optimise their own electricity consumption patterns. But smart meters aren’t compulsory. That 
means the national rollout won’t just happen automatically. Smart councils need to work with 
energy companies to help spread the message about the benefits of smart meters to encourage 
their take-up as well their use to help improve efficient and cost-effective use of energy.
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For a council, there are many green policies which depend on smart technology that can save 
money and set a lead for other employers in these areas: 

• Use of solar panels for electricity and hot water generation on council buildings, such as 
schools 

• Recycling heat, tracking heat loss in buildings and modernising energy and water 
consumption – boilers, toilets, taps, etc 

• Ensuring policies include effectiveness in insulation and heat management in all buildings 

• Using thin client ICT architecture where possible, to maximise flexibility and minimise life-
use carbon footprint of desktop devices  

• Using energy efficient ICT, such as green data centres, and switching off PCs at night or 
other times when not in active use 

• Using electric vehicles such as buses, pool cars and vehicles for maintaining roads and 
estate  

• Web-enabling GPS and GIS solutions for reporting location-based problems, such as access 
restriction, or monitoring with smart phone apps and other sensors 

• Working with communities to raise awareness and get citizens involved with experts in 
environment and energy good practice  

• Minimising staff and member travel through use of video and telephone conferencing 

• Encouraging home working, especially where it reduces carbon footprint 

• Ensuring all offices are designed for a low carbon footprint 

• Reducing and eliminating paper, with policies such as clear desks, no paper filing, digital 
records and filing

These are all areas where IT leaders in councils (and indeed in any smart organisation) should 
be involved – in design, planning, use and management. This can help to avoid a patchwork of 
well-intentioned technology deployments which do not connect and may become a future IT 
legacy problem, adding unexpected cost and resistance to further digital developments.

Paper use is a good example of the maturity of a digital culture. This is not just about having 
tools such as electronic records and document management software. It is about eliminating 
and reducing paper use as well: 

• Not printing unnecessarily, especially in colour 

• Using hot-desking to increase capacity in low-energy buildings 

• Using multifunction printers that track paper and printing use by team and individual 

• Audit and report on paper use – who is printing and storing most and why? 

• Using structured electronic agenda with electronic links for tablet access at meetings 

• Using apps that allow electronic documents to be annotated 
Removing filing cabinets and shelving to encourage less storage and review paper retention 
policies 

• Removing wastepaper bins in offices and replacing with centrally located shared bins 

• Ensure effective policies drive recycling
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These changes reduce paper and the costs of its use and storage. But more importantly they 
represent a cultural change towards being a smart, digital council, with true digital literacy in 
how employees think about and use technology.

Milton Keynes is developing an Open Energy Map that will help local communities and 
businesses to see, understand and track energy trends in their area (MK:Smart Energy, no 
date).32 They are also collecting data about the growth and effect of electric vehicles in the area 
to build a picture of green energy for travel.

As shown by Milton Keynes, much of this is about data gathered by and processed by council 
IT facilities, whether in house or externalised. Capacity and contracts for IT need to ensure this 
sort of capability can be exploited – data to track trends, to give people an understanding of the 
impact of their behaviours, and to see where policies have an effect or where intervention is 
needed.

Councils are also getting involved in solar energy projects to produce low carbon locally 
sustainable energy sources for their own use and for local communities:
 

Case Study: 

Working with Greenheath Ltd, Forest Heath Borough Council now owns a 12.4MW 
solar farm with 47,748 panels, the biggest Largest local authority owned solar farm in 
the UK, producing enough electricity to power 3000 homes, plus cutting the carbon 
footprint by the equivalent of 2000 cars. 

The Council invested a substantial £14.5m, but expects £300,000 rising to £700,000 
per annum return on its investment. In other words, this green initiative was seen as 
a commercial enterprise as much as supporting the principle of renewable energy. 
Unfortunately, recent government changes to financial incentives to install renewable 
energy in the UK mean this may be a difficult route to follow.

“The way councils are financed is changing. This means we have to look at new ways of 
investing to make money to pay for services. In the future, the solar farm could provide 
energy to West Suffolk councils’ offices and our leisure centres. We plan to lobby the 
Government to relax charges over the generation and supply of energy to local markets. 
That could allow us to offer our own branded tariffs to local businesses, providing them 
for the first time with stable energy supply costs, which in turn would help support local 
economic growth. We would also like to be able to offer something similar to the vulnerable 
members of our community.” 

Cllr Stephen Edwards, Forest Heath’s Cabinet Member for Resources and Performance

Key Messages: Electricity courses through the veins of every smart place – it is an 
essential ingredient for digital technologies to function. Smart places therefore 
need to pay particular attention to sustainable and resilient energy sources, 
as well as managing efficient energy consumption. For councils, green policies 
can save money and set a lead in using energy efficiently. This includes how 
technology is used to run services, how buildings are designed and managed as 
well as encouraging low carbon working practices.
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Water Resources

The UK is surrounded by water and is considered to be a relatively wet country, subject to 
flooding and coastal erosion. Yet we have water availability challenges, due to the concentration 
of population in certain areas of the country, outdated water supply infrastructure, and climate 
change. Whilst we generally take water for granted, smart places need to manage water supply 
with care as they grow and develop.

Many parts of the UK are likely to experience a significantly drier climate over the coming 
decades. The Parliamentary Office of Science and Technology reported in January 2017 that 
in the East of England, for example, the risk of severe drought could treble from 0.5% to 1.5% 
chance each year over the next 50 years (Parliamentary Office of Science & Technology, 2017).33 
This may not sound like much, but by the end of the century, serious droughts like that of 
1975/6, when standpipes were installed in parts of the country to ration water, could have a 
10% chance of occurring annually.
 
Hotter and drier conditions are likely to lead to greater demand for water from household users 
for gardens and homes, and from agriculture for irrigation and livestock, but usage may have 
to be restricted in times of drought. Water companies currently rely on Drought Orders and 
Permits for prioritised access, but there is some uncertainty about how this system will cope 
in the future. Water UK estimates that imposing the most severe water restrictions, including 
largely untested Emergency Drought Orders, would cost the UK economy £1.3 billion per day 
(Water UK, 2015).34 These are key planning considerations for smart places.

UK rivers and lakes are a vital resource for farming and industry, but also vital in making our 
environment attractive to live, work, bring up a family and enjoy leisure time. The smart places 
report on business made the connection between future technology enabled growth and the 
importance of the environment (Socitm, 2016).35 In the UK, these natural resources are under 
pressure for a variety of reasons, including water abstraction and climate change.

We all depend on our water companies for a clean and sustainable local water supply. The 
water utilities market is made up of 32 privately owned water companies (Ofwat, no date).36 The 
water industry operates on a regulated 5-year business cycle and between 2015 and 2020 has 
agreed with government to invest £44bn to improve water waste infrastructure (GovUK, 2014).37 
This includes technologies to improve the efficiency and sustainability of water supply.

Fig 5
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Capital investment requirements at a local level exceed inflation, and are estimated by the water 
companies to continue increasing until 2040 (Water Research Foundation, no date)38, stemming 
from the need to meet new regulatory requirements, to replace deteriorating infrastructure, 
and to meet the demands of population growth. This investment cannot currently be met 
through customer bills alone – much is met from borrowing against future income and or future 
government investment, the interest of which is serviced through customer bills.
 
This also requires close working with local authorities to schedule works that involve closing 
roads and rights of way, to share and reduce costs, to coordinate planning activities, and to 
minimise environmental disruption and cost.

Inevitably technology is playing a crucial part in the future of the water industry – in their own IT 
teams and in the use of industry led new technology and innovations. This growing investment 
challenge, the need to increase productivity and opportunity to exploit new technology while 
managing the transition from legacy IT, requires the same skill and internal restructuring 
needed in local government at present.  

• Key: 

• AFW Affinity Water

• BRL Bristol Water

• CHL Cholderton &  
 District Water

• DVW Dee Valley Water

• ESK Essex & Suffolk (part of  
 Northumbrian Water)

• HPL Hartlepool (part of  
 Anglian Water)

• PRT Portsmouth Water

• SBW Bournemouth Water

• SES Sutton & East Surrey Water

• SEW South East Water

• SSC South Staffs Water
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In practice, water companies are not working closely with local government, except in 
scheduling essential maintenance and development works. In planning for future smart places, 
sustainable water use and the infrastructure that enables it, many local authority interests and 
activities will be affected. For example: 

• Regional infrastructure planning 

• Maintenance and highway closures for essential works 

• Investment for future smart places prosperity 

• Security and safety of populations in smart places 

• Sharing information, systems, contact centres and emergency planning  

• Flood management – house building and coastal protection 

• Tourism and area promotion for living and business 

• Pollution and environmental protection programmes 

• Education and awareness programmes 

• Local public services setting a visible lead in how they use and save water  

• Working jointly with government in regulation and local funding 

• Economic and community planning (homes and businesses) 

• Balancing industry, agriculture and domestic water needs 

• Exploiting research and technology in water resource management 

• Resilience planning

There is a range of new, smarter technologies being deployed that could have wider value in a 
smart place programme in the future, for agriculture, industry (including the public sector) and 
in homes. For example, the University of California is developing graphene filters which could 
eventually be used to clean grey water from homes (Berkeley Engineering, 2016).39

 
Furthermore, the public sector has access to support funding to assist with water use 
management, such as the UK Government-supported Aqua Fund Grant Scheme launched in 
2016, which is a framework that aims to help public sector organisations to reduce their water 
costs and consumption by 30% (Water Briefing, 2016).40

Smart places will need to consider and include these new technologies in their wider planning, 
while supporting the water companies in their own drive to be more efficient and effective in 
water processing and in raising public awareness.  

Key Messages: A combination of climate change and population growth are 
creating growing pressures on water resources. Councils need to work closely 
with water companies in managing water consumption as well as protecting the 
wider environment from which much water is removed. Coordinating planning 
and maintenance works, for example, can minimise environmental disruption 
and cost and help to ensure a balance between protecting landscapes and the 
need for water. There are also opportunities for councils to share information, 
planning, systems, flood prevention and water source resilience planning and 
encourage IoT water metering.
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Planning

Local authority planning has always had a role in protecting the environment – managing 
where homes and businesses are built or located (sites for new build), dealing with planning 
applications and buildings ‘change of use’, roads and transport, rights of way footpaths, water 
abstraction and much more.
 
Local plans developed by councils set out the long-term development strategy of an area, and 
all planning decisions are made in line with these. In the past, these plans have focused on 
landscape and traditional infrastructure. Today, especially in developing smart places, they also 
need to relate to the reshaping of communities afforded by smart technology.

Why? Because smart places are redefining how we work, travel and spend our leisure time. 
Apart from access to mobile and fixed broadband networks, this is about access to information 
and services about and in smart places.
 
There are several challenges for local government in this, for example: 

• We want local shops and services and vibrant communities, but we also want to use the 
internet more for shopping and benefit from large out of town supermarkets. How can 
these be balanced in local planning? 

• Commuting and travelling to school in the rush hour is increasingly difficult and slow. How 
can we work more at home, adapt school and office hours, and use technology to reduce 
this congestion and wasted time? 

• We want to choose the schools we prefer and yet we choose to live long distances from 
schools and work, resulting in greater commuting and congestion (and pollution) in rush 
hour periods. How can we encourage localism in future planning – living and going to school 
nearer to where we choose to live? 

• We want more homes built to meet a growing demand and expectation for housing, but 
neglecting the technology infrastructure to reduce the costs is a mistake. How can we 
modernise building control and regulation to ensure we build smarter, energy efficient 
homes for the future? 

The school run is a good example. In the past children walked, cycled or took a bus to 
school. Today, the amount of driving to school is one of the main causes of morning 
road traffic congestion (notice the difference in the school holidays).
 
But it doesn’t have to be like that. Creating safer cycle and walking routes, encouraging 
parents to use local schools, incentivising healthy travel and building homes close to 
schools can all help. Solutions could also include a staggered school day and changes 
to school term times to spread the pressure at peak times. 

Massive Open Online Courses (MOOCs) are widespread models for delivering learning 
content online to any person who wants to take a course, with no limit on attendance. 
What part could MOOCs play in secondary and college education in the future, to 
complement traditional classroom learning? If social interaction at school is a concern, 
how can this best be fulfilled in future education? This is a complex topic, affecting 
teachers’ contracts, but it must be a consideration in smart places planning that 
optimises the possibilities of technology.
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There is also the issue of how much we want our local councils to intervene in community 
planning. Planning regulation is unpopular, with criticism of the ‘nanny state’ intervening where 
it shouldn’t. But good planning also serves to protect cities, towns, villages and the environment 
for future generations, creating over time the spaces and the communities we want to live 
and work in. Poor planning in the past has resulted in slums, the need for future economic 
regeneration, and a range of social or environmental problems.

Planning for the future needs to consider the changing role of cities, towns and villages in 
the context of smart places, not just the traditional planning topics and horizons. It is about 
deciding where and what kind of facilities we need for our own communities – our houses, 
shopping, leisure facilities, factories and offices, nature reserves and playing fields – and how we 
travel, whether  by train, bus, car, bike or on foot.

 This means all aspects of the smart places agenda: smart homes and businesses, building in 
general, travel and transport, density, retail, services and amenities.

Unified view of travel and 
movement

Collaborative governance 
and regional planning

Protecting our heritage and 
environment

Connected infrastructure and 
public services

Digital industry growth and 
digital citizens

Economic prosperity 
and jobs
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Strong and accessible 
public services

Sustainable resources 
and environment
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Smart policing Smart retailIoT

Given the growing need for utilities (water, electricity, gas, broadband, mobile coverage, waste 
recycling) there will always be some important major projects – power stations, windfarms, 
communications networks, motorways, railways, fracking, waste facilities, quarries. These 
should form part of environmental and community planning, not just economic planning.
 
Undoubtedly these major developments are often national programmes, likely to be funded by 
central government or national utilities. But much planning and implementation is local, and 
needs to align with national planning. Devolution will give further powers to communities and 
regions to determine local priorities in shaping cities, towns and villages. 
The challenge for councils lies in the increasingly complex nature of this task. It is a big data 
challenge at its biggest – yet planning functions in councils have increasingly been cut back 
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with neither the capacity nor the technology to deal with this. Partnerships with industry 
and academia are therefore essential in tackling this planning challenge, not just the usual 
‘consultation and engagement’ with citizens and communities.

This includes developing and implementing policies based on strong data analytics, which can 
be shown to be effective in incentivising public transport use, walking and cycling, local jobs, 
local schools and shops, low-carbon planning for houses, and tracking and reporting regularly 
on emissions, carbon levels, and other environmental factors impacted by environmental and 
energy planning. 

This includes educating the workforce about environmental and energy issues, setting 
expectations on suppliers and local businesses in terms of their contribution and the benefits, 
and raising awareness with citizens who also have an important part to play.

Although technology is making us think differently about how we live and work, the principle 
of linking environmental and energy issues to well-being in urban areas is nothing new. The 
City of London Corporation is responsible for administering and promoting the Square Mile, 
London’s historic and traditional financial heart, but it also has a long history of environmental 
stewardship, going back to purchasing ‘green lungs’ – the London parks and green spaces. 

The Corporation spends around £26 million a year on maintaining more than 200 small green 
spaces within the Square Mile and, on the capital’s outskirts, another 11,000 acres of strategic 
green space circling London: the commons, woodlands, heaths and downs with more than 23 
million visitors annually (Countryside Online, 2016).41 The Corporation recognises that these 
green spaces are important to the health and well-being of those who live and work in London.

Key Messages: Local place-based planning has always been at the heart of 
council activities – roads, housing, infrastructure and more. In a smart place, the 
nature of that planning is changing, with a growing emphasis on exploiting new 
technologies and data sources. There are both pressures and opportunities in 
integrating planning for economic, community, and public service benefit, and 
maximising the potential of technology for health, wealth and well-being. This is 
a big data challenge for councils in the future.
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Housing and Building Control

Far be it from this report to suggest that planning regulations and building control need to 
change to reflect modern living – it’s a complex topic vested in statute. However, it is also fair 
to say that planning regulation has not been updated to any great extent to reflect modern 
technology, except in areas such as the use of modern building materials for energy efficiency 
and safety.

Today’s smart homes typically use a single device – often a smartphone – to control lights, 
appliances, heating, and even door locks. They help to redesign existing homes to better suit the 
way we live, making us more secure and healthy, and reducing living costs. Smart thermostats, 
such as the Nest, study how we live and then adjust heating and energy use to fit. Thermal leak 
detectors are becoming common to check on heat loss sources in homes. In theory, at least, 
the more sophisticated the automation, the more efficient, secure and comfortable a home can 
become. 
 

Most of these technologies are here today and can be retrofitted to buildings, and it is 
important to encourage sustainable and energy-efficient living in our existing housing stock. 
However, some are best anticipated as homes are built, in terms of ducting, flexible walls, 
security considerations and use of materials, such as smart glass for energy capture.
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In the future, the smart home will be equipped with a central nervous system that will sense 
and analyse all appliances and systems, adjusting when needed. It will send us messages to tell 
us what we need (e.g. food), what is happening (e.g. a delivery), and how we can be more safe 
and secure (e.g. updates on security systems, our health and more). Biometrics will replace 
keys, and will drive much of the intelligence in the home to serve our needs and our wants; for 
example, we may be able to unlock doors with only a thumbprint, or a biometric sensor that 
simply recognises us.

But it is not just the clever technology we interact with. Smart homes of the future will have a 
lower carbon footprint from design through build and lifespan. This includes how materials are 
sourced, designed, delivered and installed.
 
Councils have a central role in how building control regulations are implemented, in house 
planning and planning systems, and in inspection, and they need to keep up with the changing 
trends in homes and offices and how we use them. This is especially true in smart places.
 
For example, councils must have an increasing role in determining and influencing national 
policy that impacts energy and the environment described in this report, especially where it 
impacts on the development of smart places, to reflect technology impact on living spaces 
and businesses in the future.  This includes placing high value on housing design, layouts, and 
building fabrics that will support a digitally enabled future with greater flexibility in building use. 

Key Messages: Smart houses of the future will have new digital technologies 
either retrofitted or designed into the very fabric of the building at design and 
construction. Building control and house planning regulation from councils 
needs to keep pace with this. Smart places need to set a lead in prioritising the 
design, building and adaption of smart homes that anticipate technology trends. 
This means working more closely with the building industry.
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Volunteers 

The public sector has long made use of volunteers who are keen to give ‘something back’. For 
councils, increasingly under pressure to focus resources on areas such as social care, time and 
money available for services such as managing the countryside and green environment in urban 
areas is only going to reduce. 

This means a growing dependence on citizen volunteers to fill the resource gap. But 
consideration is needed to address how this possible change in the makeup of a work force 
can be best managed – it is too easy to simply see volunteers as a free resource to replace paid 
council workers.

David Cameron, the then prime minister, launched the idea of a ‘Big Society’ in 2010. The 
idea was to empower communities to run post offices, libraries, transport services and shape 
housing projects. The idea was to gradually replace or to supplement the ‘big government’ 
delivery model and to get much more done for free as well as giving residents more power 
over council spending. It was hoped that hundreds of millions of pounds would eventually be 
available in start-up funding through a Big Society Bank, to be matched by private investment.

The concept of greater community power and ownership was widely recognised, although there 
were concerns about how these ideas would be funded, professionally managed and regulated, 
to avoid vested interests of a vocal or powerful minority dominating. Community projects were 
to be established in four parts of the UK:
• Cumbria: relocating the community centre, building a renewable energy project, community 

buyout of a pub, spreading broadband access 

• Windsor and Maidenhead: public say over local spending decisions including parks budgets, 
further powers to parish councils 

• Liverpool: increased volunteering at museums, developing neighbourhood media and 
digital content 

• Sutton: working on sustainable transport services, developing youth projects, creating 
“green living” champions

  
A more sophisticated approach to using volunteers effectively and matching volunteers to 
opportunities locally is a good starting point. Web-based apps could allow volunteers to 
register interests and skills in a whole range of areas such as countryside management and 
environmental protection. At the same time, courses, events and projects can be advertised, 
with real-time requests for help against matches for involvement. 

Fig 6
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Incentives for volunteers can be promoted, such as: 

• Learning new skills for environmental management and protection  

• Becoming qualified in specialist areas (using equipment and running environmental 
projects) 

• Being part of a team doing valuable community work 

• Doing things you believe in and enjoy 

• Working with professionals and experts 

• Being valued in the community 

• Free access to events 

• Creating opportunities for future projects activities 

• Keeping fit (at least for some roles) 

Incentives for councils to use more volunteers include: 

• Eyes and ears in the community, spotting issues and opportunities 

• On the spot support for fixing simple issues without council intervention  

• Reporting and information gathering – a resource-intensive activity 

• Reduced costs of community awareness programmes and events 

• Involvement in schools and with local organisations to promote environmental awareness 

• Direct inputting of problem details which require a higher level of professional investigation  

• Community-led prioritisation of activities  

• Building awareness of environmental and energy conservation issues

Part of the challenge lies in persuading people to give up time to get involved, and in reassuring 
staff that jobs are not being undertaken for free by amateurs dabbling in professional areas. 
There is also the issue of managing risk and in focussing energy, as well as encouraging all 
organisations to support their employees in volunteering.
 
Who is liable if a volunteer make a mistake or gets hurt? How can well-meaning volunteers be 
managed effectively and encouraged to work together? There are skills required to oversee a 
volunteer team of workers who are not necessarily paid and feel they can do what motivates 
them most – or what they believe matters most. It may feel like herding cats when volunteers 
are opinionated and, by their nature as unpaid helpers, don’t feel obliged to conform to 
corporate priorities and disciplines. This can be a management overhead that is more trouble 
than it’s worth.

But all of these issues can readily be overcome, and must be, if the potential value of volunteers 
and community involvement in smart places is to be harnessed fully, especially in nurturing and 
maintaining local environmental assets.
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The following table describes some of the characteristics that councils can use to define 
different layers of volunteer support, and how to begin to consider the management 
implications of this. If done well, it should help to clarify what is required of volunteers, for the 
volunteers themselves as well as professional staff responsible for their activities.

Type of Volunteer Characteristics Example Activities Management

‘Pair of hands’ volunteer Dip in and out of local 
activities, with very limited 
skill and responsibility 
required to participate.

Keeping an eye on things, 
joining professionally 
led working parties, 
doing simple and routine 
maintenance.

Typically needs 
professional fulltime 
oversight, supervision 
and leadership, ensuring 
safety and suitability of 
activity carried out with 
appropriate planning and 
support.

Regular volunteer Known to the professional 
team as a regular 
contributor and helper, 
with local knowledge and 
understanding of issues 
and priorities.

Given some 
responsibilities over ‘pairs 
of hands’; knowledgeable 
and practiced in guiding 
in the use of simple tools 
and activities by others.

Professional oversight 
and support is needed, 
but the volunteer typically 
needs less instruction 
once a piece of work is 
underway.

Trained volunteer A volunteer with specific 
skills and knowledge, 
maybe accredited or 
certified. This may have 
been from previous 
work experience or as 
an amateur, or through 
council-sponsored 
courses.

Able to undertake 
duties with greater 
responsibility, perhaps 
including specialist tools, 
handling money, opening 
services, dealing with the 
public, leading talks and 
walks.

Professional planning 
and input is required, 
but not minute-by-
minute supervision. 
Communications will be 
important (phone, Skype, 
pre-event planning). 
A trained volunteer is 
trusted to carry out 
project work and lead 
teams following a specific 
agreed programme within 
clearly defined limits.

Skilled volunteer team 
leader

A highly skilled 
professional, but not an 
employee. They may be 
given some resource 
responsibility, authority to 
carry out work and jobs 
as an employee would, 
receiving expenses and 
acting as advisors. Rather 
like a volunteer contractor 
or a ‘non-executive’ 
role. Could be future 
employees.

Sets up simple projects 
or carries them out, 
often unsupervised 
by professional staff, 
coordinating local 
involvement and following 
clearly defined and strict 
project plans. Influencers 
and collaborators.

Although there is no 
contract of employment, 
there may be a contract 
to ensure responsibilities 
are understood, risks are 
managed and priorities of 
the council are accepted 
and followed. Although 
not an employee, they 
may be involved in some 
team meetings about 
projects or as a volunteer 
representing the council 
at times.

Key Messages: Volunteers are going to be an increasingly important part in the 
management of a range of public services in future. This will be particularly 
true in environmental management – looking after our green spaces, parks, 
countryside and urban oases. A sophisticated method of employment and 
volunteer engagement is needed, in order to harness their energy and 
enthusiasm effectively. This section describes a model for doing this. 
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Conclusions
 
Technology can be a force for good, but it can also have a significant detrimental environmental 
impact. Councils have a key role in working with businesses and communities in protecting and 
promoting the environment and in ensuring safe and sustainable energy for the future. In the 
past, this might have been seen solely as a ‘green’ agenda, which has become a ‘nice to have’ 
policy since it is often seen as an overhead and burden on already stretched resources facing 
the public sector.

Future smart places see beyond this. Environment and energy are important topics for the UK 
and the future well-being of the planet, but they also matter locally, in terms of much economic 
and social policy and in a range of community and public sector services. This is where the 
phrase “Think global, act local” originated.

There is a need, nonetheless, to make the connections between the topic and smart places 
ambitions. For example, a smart places programme could create online open dashboards of 
environmental and energy policy impacts, accessible by citizens, business and civic leaders alike. 
This can demonstrate the measurable positive effect that environmental and energy practice, 
intervention and investment can have on smart places ambitions. This is so much more than 
just promoting ‘green credentials’.

IT leaders in councils have a key part in making this possible and helping their organisations 
to understand the potential, risks and design of new technology solutions that can underpin a 
smart place.

It is also important that everyone is involved. No longer can we rely on the public sector and local 
government to manage the topic alone; it needs community-led activity, through volunteers and 
collaborative action, and through integrated planning with the local utilities and businesses.

Specifically, councils leading smart places initiatives need to coordinate their policies, planning 
and actions in areas including waste management, pollution control, locally sustainable energy, 
water resources, travel and transport, housing and building control.
 
Not only can this help to ensure leadership in low-carbon smart places, but also the value of 
the environment for business, communities and public services more generally: a clean, well-
managed environment with low pollution has an important role in a smart place agenda, as well 
as setting an example for others in protecting the planet we all inhabit.

Smart places that get this right will not only ensure that technology can make a positive 
contribution to the environment and sustainable energy practices, but will be able to promote 
themselves as a smart place to live, work and bring up a family.

Key Messages: Smart places need to ensure that the positive benefits of 
technology do not unintentionally create negative environmental impact. This 
is not just because we all want to live, work and spend our leisure time in a 
pleasant location, for ourselves and our families. It also has economic value, and 
the best smart places of the future will be digitally mature in their management 
of waste, pollution, sustainable energy, congestion and, above all, integrated 
planning.
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