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Executive summary

The National Infrastructure Commission has four objectives, which are
specified as part of its remit:

e support sustainable economic growth across all regions of the UK
® improve competitiveness
e improve quality of life

e support climate resilience and the transition to net zero carbon
emissions by 2050.’

The last of these was given to the Commission as a new objective in October 2021.2

The Commission is currently publishing a series of discussion papers reviewing each of the objectives.
These will clarify the Commission’s interpretation of its objectives and explain how the Commission will
measure the contribution its recommendations make towards its objectives.

The first discussion paper on the Commission’s competitiveness objective was published in April 2020.2
A follow up on growth across regions was published in November 2020.* The Commission has also
published work on the environment, net zero and resilience, prior to being given its fourth objective.’

This discussion paper sets out the Commission’s strategic position on its quality of life objective. The
paper covers three broad areas:

® the Commission’s definition of quality of life
® infrastructure and quality of life in the UK

® how the Commission will measure this objective.

As part of interpreting the objective and approaching measurement, the Commission acknowledges
there are some overlapping areas between its objectives. A key overlap is between quality of life and
economic growth. This paper highlights the most relevant of these overlaps.

The Commission’s interpretation of quality of life

Quality of life usually captures how happy or satisfied people are in their lives. It encompasses a complex
and interacting set of factors which operate at different scales, from individuals to communities and
countries, and can be measured objectively and subjectively. These factors include, but are not limited
to:

® where and how people live and work

®  physical and mental health
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® relationships with family and friends
®  social and cultural norms

® how much control people have in their daily lives.

The Commission defines quality of life as an objective and subjective assessment of an individual’s overall
wellbeing. The link between economic infrastructure and quality of life is indirect.® This means the
Commission’s recommendations are likely to have an impact via multiple ‘domains’, which in turn affect
quality of life (see the figure 1 below).

Figure 1: Impact of the Commission’s recommendations

The Commission This leads to an ... which ... which
makes a improvement in improves improves quality

recommendation air quality ... physical and of life.
on transport use. mental health ...

The Commission will therefore assess the impact of infrastructure on quality of life via a series of
domains, an approach adopted by many organisations. The Commission’s domains are derived from the
ONS wellbeing dashboard, which is made up of ten domains, focusing on those that directly relate to
infrastructure. The domains are set out in table T below.

Table 1: The Commission’s quality of life domains

Domain name Definition Relevant ONS domain(s)’
Health The impacts of infrastructure ® Health
services on physical and mental ® Personalwellbeing
health
Local and natural The impact of infrastructure ® Environment
surroundings design and operation on the local ® \Where we live

and natural environment

Connections The physical connections @ Relationships
(transpo.rt net\{vorks) and dlgltal ® Whatwedo
connections (fixed and mobile
broadband) that link people, ® Wherewe live

communities and businesses

Affordability The distributional impact of the ® Personal finance
cost of infrastructure services that
domestic consumers pay through
bills or fares and the overall cost
of infrastructure over time
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Domain name Definition Relevant ONS domain(s)’
Comfort and Users’ experience with @ Personal wellbeing
convenience infrastructure services including

: . : ® \Wherewe live
the level of satisfaction derived

from these services

Employment How infrastructure acts as an ® Whatwedo
enabler for patterns of economic
activity and therefore access to
jobs

Infrastructure and quality of life in the UK

The UK’s economic infrastructure provides essential services and a range of benefits that underpin
people’s livelihoods and the economy. However, quality of life varies between different types of places,
with differences in the built environment, including infrastructure contributing to this. This is because
there is spatial variation of provision in some sectors such as transport and digital connectivity, and in
levels of resilience to hazards such as floods. However, many services such as water and electricity are
provided universally across different types of places.

Historically, infrastructure transformed how and where people lived and worked. While, modern
infrastructure has created a new set of problems, these are of a different scale compared to the historic
issues that were characterised by a lack or absence of quality infrastructure — such as a lack of clean
water and basic sanitation. In many ways, infrastructure has solved more problems than it has created.

For example, infrastructure contributes to health through the provision of clean water and access to
health services, but air and noise pollution are damaging to health. Infrastructure can contribute to
the local and natural surroundings through good urban design, access to blue and green spaces and
reducing or capturing pollution and greenhouse gas emissions. But poorly designed infrastructure can
lead to biodiversity loss. Similar opportunities and risks exist across all the domains.

Overall, the Commission recognises that improving quality of life involves improving and maintaining
the benefits from using infrastructure and minimising the negative impacts.

Measuring the objective

The Commission has developed a framework to measure how infrastructure can improve quality of
life outcomes using the six domains set out in table 1. The Commission will apply this framework in

its future work including the second National Infrastructure Assessment. However, it will be applied
proportionately, as some recommendations will not have quality of life impacts and others will only be
relevant to a few domains.

The Commission welcomes comments on this discussion paper, including evidence on how
infrastructure affects quality of life and ways that the Commission could monitor and measure impacts.
Please send any comments to NICdiscussionpapers@nic.gov.uk by 31 October 2022.



mailto:NICdiscussionpapers%40nic.gov.uk?subject=Quality%20of%20Life%20paper
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Interpreting the objective

The Commission’s definition of quality of life

The Commission defines quality of life as an objective and subjective assessment of an individual’s
overall wellbeing.

The Commission will assess the impact of infrastructure on quality of life through six domains,
considering impacts to direct users and third parties (e.g. externalities). The Commission has chosen
to use domains, rather than a sector by sector approach, to better capture cumulative effects across
sectors.

These domains are derived from the Office for National Statistics’ wellbeing dashboard, which is

made up of ten domains.® The Commission’s domains and their subcomponents directly relate to
infrastructure. Issues covered by the Commission’s other objectives or outside the Commission’s remit
are excluded.

Table 2 sets out the definitions of the Commission’s six domains and the relevant Office for National
Statistics domains captured.

Table 2: The Commission’s quality of life domains

Domain name Definition Relevant ONS domain(s)?
Health The impacts of infrastructure ® Health
services on physical and mental ® Personal wellbeing
health
Local and natural The impact of infrastructure ® Environment
surroundings design and operatlon on the local ® Wherewelive
and natural environment
Connections The physical connections @ Relationships
(transpo.rt networks) and d|g|tal ® Whatwedo
connections (fixed and mobile
broadband) that link people, ® Wherewe live
communities and businesses
Affordability The distributional impact of the ® Personal finance
cost of infrastructure services that
domestic consumers pay through
bills or fares and the overall cost
of infrastructure over time
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Domain name Definition Relevant ONS domain(s)?
Comfort and Users’ experience with @ Personal wellbeing
convenience infrastructure services including

: . : ® \Wherewe live
the level of satisfaction derived

from these services

Employment How infrastructure acts as an ® Whatwedo
enabler for patterns of economic
activity and therefore access to
jobs

The remaining three domains from the ONS are excluded for the following reasons:

®  Education and skills: Levels of educational achievement and skills are not directly related to
infrastructure.

®  Governance: Although the Commission views infrastructure governance as important for
achieving its objectives, the Office for National Statistics” definition covers democracy (i.e.
voter turnout) and trust in institutions which are not directly related to infrastructure.

® Economy: This is covered by the Commission’s objective on economic growth, which mainly
focuses on productivity.”®

As part of the Commission’s domains, resilience is one factor that affects all infrastructure sectors
and will be considered under the most relevant domains. Based on the Commission’s framework for
measuring the quality of infrastructure set out in the first Assessment," resilience is made up of two
factors:

®  Everyday resilience: This refers to short term resilience events such as delays and
cancellations on public transport. This will be covered under the ‘comfort and convenience’
theme, as these issues usually pose a temporary risk to a user’s experience and therefore
quality of life.

® Resilience to large shocks: Serious resilience events with substantial and potentially long
term impacts to quality of life. These issues will be covered under the ‘health’ theme as these
shocks (e.g. flood events and droughts) have severe consequences to physical and mental
health.

The following sections provide further detail on the definitions of quality of life and wellbeing and
approaches to domains used by the Office for National Statistics and other organisations. This provides
context for the Commission’s approach set out above.

What is meant by quality of life?
Quality of life is a broad concept that lacks a universal definition. Key definitions of quality of life include:

®  World Health Organisation: “An individual’s perception of their position in life in the context
of the culture and value systems in which they live and in relation to their goals, expectations,
standards and concerns.””
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NHS Wales: Quality of life contains several core components — physical wellbeing, functional
wellbeing, emotional wellbeing, social wellbeing, expectation and perception and unmet
needs.”

Institute for Work and Health: “Quality of life embodies overall wellbeing and happiness,
including access to school, work opportunities, absence of military conflict or threats,

as well as good physical and emotional health. It’s relative, subjective and has intangible
components, such as spiritual beliefs and a sense of belonging.”™

Centres for Disease Control and Prevention: “A broad multidimensional concept that usually
includes subjective evaluations of both positive and negative aspects of life.” A number of
domains are referenced, which include: health, jobs, housing, schools, neighbourhoods,
culture, values and spirituality.”

United Nations: Quality of life is the ‘notion of human welfare (wellbeing) measured by social
indicators rather than by quantitative measures of income and production.”™

Many of the definitions set out above make clear reference to wellbeing. Wellbeing and quality of life
interact, so it is worth examining definitions of wellbeing too. Wellbeing definitions fall into two main
categories: objective and subjective. Objective wellbeing includes measures of an individual’s income,
wealth, and health (and measures of the wider socioeconomic and environmental context), whereas
subjective wellbeing uses quantitative measures to capture individuals’ perceptions of their wellbeing.”

One of these subjective wellbeing measures is life satisfaction. Figure 2 shows average life satisfaction in
the UK declining in 2020, reflecting the impact of the Covid-19 pandemic on personal wellbeing.

Figure 2: Average life satisfaction has been broadly stable over the past decade, although it declined
considerably in 2021

Average Life Satisfaction scores in the UK, Q2 2071 — Q2 2021 (seasonally adjusted)
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Source: Office for National Statistics (2021), Quarterly Well-being Estimates. Life satisfaction scores are self-reported on a
scale from 0 to 10
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Key definitions of wellbeing include:

® Office for National Statistics: “How we are doing as individuals, as communities and as a
nation, and how sustainable this is for the future.”” The What Works Centre for Wellbeing has
also adopted this definition and set of dimensions to measure national wellbeing.”

® Centres for Disease Control and Prevention: “The presence of positive emotions and
moods, the absence of negative emotions, satisfaction with life, fulfilment and positive
functioning.”®®

® Organisation for Economic Cooperation and Development framework for measuring
wellbeing: The framework identifies the following three pillars for measuring and
understanding wellbeing - material living conditions, quality of life and sustainability.”

® Department of Health: “Wellbeing is about feeling good and functioning well and comprises
an individual’s experience of their life; and a comparison of life circumstances with social
norms and values.””

While wellbeing and quality of life are sometimes used interchangeably, there are other views. For
example, the World Health Organisation views quality of life to be a broad and complex concept

that differs according to the cultural and environmental context which should not be equated with
wellbeing.” The Organisation for Economic Cooperation and Development, meanwhile, views quality
of life as a component of wellbeing — quality of life is included in one of the ‘three pillars” within their
‘framework for measuring wellbeing’.*

Quality of life is measured using ‘domains’

Despite the differences in interpretations across definitions, what is common to most approaches is the
use of domains. Furthermore, the nature of the domains used tends to be similar.

The Office for National Statistics’ wellbeing dashboard, made up of ten domains, provides a starting
point for highlighting these similarities. The ten domains are:

® Economy: Includes measures of inflation and public sector debt

®  Education and skills: Includes aspects of education and the stock of human capital in the
labour market, such as levels of educational achievement and skills

® Environment: Includes areas such as climate change, the natural environment and the effects
people’s activities have on the global environment

Governance: Includes democracy and trust in institutions
Health: Includes both subjective and objective measures of physical and mental health
Our relationships: Includes satisfaction with personal relationships and feelings of loneliness

Personal finance: Includes household income and wealth, its distribution and stability

Personal wellbeing: Includes individuals’ feelings of satisfaction with life, whether they feel
the things they do in their life are worthwhile and their positive and negative emotions

® What we do: Includes work and leisure activities and the balance between them
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® Where we live: Includes having a safe, clean and pleasant environment, access to facilities

and being part of a cohesive community.*

Table 3 sets out examples of domains and subdomains from different quality of life and wellbeing
frameworks. These are set against the Office for National Statistics domains defined above.*

Table 3: A comparison of quality of life and wellbeing domains across key frameworks

ONS Measures

of National
Wellbeing”

WHO quality of life
instruments?

OECD How’s life?
framework for
measuring wellbeing®

Eurostat quality of
life dimensions*®

Economy

Not included

Not included

Not included

Education and
skills

Environment:
‘opportunities for
acquiring new skills and
information” subdomain

Education and skills

Education

Environment

Environment: ‘physical
environment’ subdomain

Environmental quality

Natural and living
environment

Governance Not included Civic engagement and Governance and
governance basic rights
Health Physical Health status Health

Our relationship

Social relationships

Social connections

Leisure and social
interactions

Personal finance

Environment: ‘financial
resources’ subdomain

Income and wealth

Material living
conditions

Personal wellbeing

Psychological

Subjective wellbeing

Overall experience
of life

What we do

Level of independence:
specifically, the ‘activities
of daily living” and ‘work
capacity’ subdomains

Work and life balance

Productive or main
activity

ONS domains

personal beliefs

Where we live Not included Housing Economic security
and physical safety
Not included in Spirituality, religion and Not applicable Not applicable

The table shows that the types of domains are relatively consistent across these different frameworks,
even though the approaches differ between them. It also shows that there are differences in defining
domains. Specifically, there are cases where elements of a particular domains are consistent across all
frameworks. However, there are other domains which are almost identical across frameworks, including
health, relationships, environment and income.
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Overall, the general approach to domains that make up quality of life or wellbeing is largely similar. On
that basis the Commission’s definition and domains adapts the Office for National Statistics’ framework
to assess the impact of infrastructure on quality of life, as set out earlier in this section (see table 2).

The next section explores the relationship between infrastructure and quality of life in detail including
the evidence base.

Infrastructure and quality of life in the UK

The UK’s economic infrastructure provides essential services and a range of benefits that underpin
people’s livelihoods and the economy. Without infrastructure, housing cannot be built where people
want to live and people cannot move between where they want to live and where jobs are located.*

Quality of life does vary between different types of places, with differences in the built environment,
including infrastructure, contributing to this (see box 1 on page 13). Many infrastructure services are
provided universally across different types of places, although there is spatial variation of provision in
some sectors such as transport and digital connectivity and in levels of resilience to hazards such as
floods.

Infrastructure systems also act as an enabler for modern life and are taken for granted. When
infrastructure services work as expected — running water, well maintained roads, mobile internet —
they become part of the backdrop of life and their success becomes invisible.* This ‘invisibility” is
demonstrated in the contemporary academic literature, where research in the UK and comparable
countries does not tend to focus on the efficacy of infrastructure to support quality of life.®

This is despite the fact that, historically, infrastructure transformed how and where people live and work.
This raised living standards and helped to address long standing problems. Some of the most significant
advances occurred in the nineteenth century, with further improvements in the twentieth century and
more recent times.*

While modern infrastructure has created a new set of problems,® these are of a different scale compared
to historic issues, such as lack of clean water and basic sanitation. In many ways, infrastructure has solved
a lot more problems than it has created.

For example, infrastructure contributes to health through the provision of clean water and access to
health services, but air and noise pollution are damaging to health. Infrastructure can contribute to
the local and natural surroundings through good urban design, access to blue and green spaces and
reducing or capturing pollution and greenhouse gas emissions. But poorly designed infrastructure can
lead to biodiversity loss. Similar opportunities and risks exist across all the domains.

Overall, the Commission recognises that improving quality of life involves improving and maintaining
the benefits from using infrastructure, and minimising the negative impacts.
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Box 1: Quality of life in the UK varies between places

It is reasonable to expect different quality of life experiences — positive and negative — in different types
of places.*® This is partly because fundamentally different types of places, such as urban and rural areas,
offer different things to households and businesses and these have implications for the shape of the built
environment, including infrastructure. This is due to the trade offs in the costs and benefits of density
(e.g. there are more jobs in urban areas but they are more congested and polluted) and space (e.g. rural
areas have better access to nature but are more isolated).”

In addition, the risk of natural hazards such as flooding and droughts and the resilience of infrastructure
assets vary spatially.®® Those in higher risk areas are more likely to experience quality of life impacts if
those risks materialise. Climate change also means areas that would have been considered low risk may
be more vulnerable in future.* Figure 3 presents the range of life satisfaction scores for local authorities
in each region in England. Figure 4 plots population density against life satisfaction for local authorities
in England to show differences in life satisfaction between urban and rural areas.

Figure 3: Major cities outside of London in England report lower levels of life satisfaction below the
average for their region

Average life satisfaction scores across regions (England, 2020/21)
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Source: Office for National Statistics (2021), Quarterly Wellbeing Estimates. Life satisfaction scores are self-reported on
a scale from 0 to 10. The charts shows the median (line where grey boxes meet), interquartile range (the two grey boxes
together), main range (between the vertical black lines) and statistical outliers (dots)
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Figure 4: Areas with lower population densities are associated with higher life satisfaction

Population density for local authorities versus life satisfaction (England, 2020/21), including region
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The data shows that:

® thereis aslight variation in life satisfaction between and within regions, with many major
cities outside of London reporting lower life satisfaction scores than the average for their
region

® areas with lower population densities are associated with higher than average life satisfaction

(and vice versa), however, this may be because different types of people live in these
places.*o4
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The rest of this section sets out how infrastructure impacts across the six domains outlined in the
Commission’s definition of quality of life — health, local and natural surroundings, connections,
affordability, comfort and convenience, and employment. Each domain sets out the positive and
negative impacts, including the historic contribution of infrastructure to modern life.

Health

The World Health Organisation defines health as a state of complete physical, mental and social
wellbeing and not merely the absence of disease or infirmity.* Infrastructure has both direct and indirect
impacts on physical and mental health, and these impacts can be both positive and negative.

Historically, the contribution of infrastructure to people’s health is overwhelmingly positive. It helped to
transform public health, meaning people now lead longer and healthier lives.

Prior to the nineteenth century, life expectancy was low in part due to infant mortality from poor
sanitation and water transmitted diseases. This was in addition to hard physical labour, work related
injuries and a lack of effective healthcare.” Numerous infrastructure improvements helped to
significantly improve life expectancy, such as:

® Theintroduction of clean drinking water to people’s homes largely eliminated water borne
diseases, thereby significantly improving public health.**

® Piped water supplies enabled increased water consumption, promoting better hygiene.
Prior to this, water consumption was restricted to how much could be collected and carried
into the home (a task often done by women), and on a per head basis consumption was only
slightly higher than the minimum to sustain human life.*

® The change from animal to machine propulsion in transport (e.g. from horse drawn
carriages to cars and trains) which reduced horse created diseases.*

® Innovations in indoor lighting replaced primitive fuels and technologies which were
inefficient, unpleasant and dangerous.* For example, candles and oil lamps were smelly and
smoky with implications for indoor air quality, especially if fuel was of poorer quality.*®

Modern infrastructure still has a range of impacts on mental and physical health through, for example:

®  Accessto health services: Communication and transport networks that are easily accessible
and reliable allow access to healthcare services and hospitals.”” The emergence of ‘digital
health” has enabled patients to engage with healthcare professionals purely online. Users of
digital healthcare services are also able to monitor their own health indicators, making them
more equipped to detect symptoms early.*® Much of the digitisation of healthcare is yet to
take place. Therefore, the impacts of digital health are still unclear. Despite this, there are
studies which suggest that the impact of digital healthcare services on a range of factors —
including experience, cost effectiveness and social outcomes — is mixed.”'

® Supporting active travel: Infrastructure can encourage greater uptake in active travel, such
as dedicated cycling lanes. There are studies that suggest active travel has a positive impact
on physical health outcomes.*? However, there is a possibility that people who do more active
travel tend to be healthier for other reasons.” Therefore, although active travel interventions
may successfully increase levels of physical activity, it is important to consider how health
affects active travel levels. There is also potential for active commuting to support better
mental health.>*
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Air pollution: Extended exposure to air pollution can result in adverse effects on physical
health, including cardiovascular disease and asthma.> However, infrastructure changes can
help to reduce these impacts. For example, electric vehicles and heat pumps do not emit
nitrous oxides, which is a toxic by product of fossil fuel burning.*

Noise pollution: Noise pollution is a risk factor for many cardiovascular diseases.*” Noise
pollution from electric vehicles is significantly lower than their diesel and petrol counterparts.

Protection against natural hazards: Floods are a risk to life, making flood defences essential
for protecting communities against the physical health risks threatened by these events.*®
Flooding is also highly disruptive for households and as a result can lead to significant mental
health impacts.” Flood infrastructure, therefore, is essential for minimising exposure to
health related hazards. Droughts are also seen to negatively affect people’s mental health,
particularly for those with lifestyles that are easily disrupted by a resilience event such as
this.®° Increasing water supply capacity and reducing demand can help to alleviate some of
these health effects and improve drought resilience.

Cold stress: Households without access to proper heating are likely to experience ‘cold
stress’, physical injuries and illnesses that occur when the body cannot warm itself.*' Lack of
proper heating is also associated with increased feelings of helplessness and loneliness, which
could be worsened given the effect of colder temperatures on physical health.®?

Local and natural surroundings

The natural environment and ecosystem services have benefits for quality of life. Infrastructure has the
potential to facilitate and enhance these benefits through better design. However, as all infrastructure
impacts the environment in some capacity, there are negative as well as positive impacts. This
relationship is discussed in more detail in the Commission’s discussion paper on natural capital and
environmental net gain.®®

Infrastructure can impact quality of life via local and natural surroundings through:

Recreational benefits: Better access to green and blue spaces is associated with improved
mental health and wellbeing.®* Transport is central to enhancing the connectivity to these
spaces.

Protecting natural capital assets: For example, carefully designed roads and bridges can
double as wildlife crossings for species, which in turn supports local biodiversity.®

Damage to ecosystems and biodiversity loss: Poor quality infrastructure can have
detrimental effects on the natural environment. Without proper design and investment
considerations, infrastructure has the potential to cause significant damage to ecosystems
and contribute to biodiversity loss. In addition, infrastructure use is also a major contributor
to the UK’s greenhouse gas emissions.®® However, well designed infrastructure can help to
limit major environmental impacts and address climate change concerns. The Commission’s
previous work indicates that the decline in natural capital over several decades is in part due
to the impact of the built environment, including infrastructure.®’

Climate change adaptation: Sustainable infrastructure can also enhance the natural
environment as it manages climate change risk. Combining grey and green infrastructure is
one way to achieve this. Integrating green infrastructure or ‘nature-based solutions’, such
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as wetlands that act as flood defences,®® with grey infrastructure can help to address climate
resilience.®” Sustainable drainage systems are also able to address some of these challenges
by providing biodiversity value in addition to amenity value and protection against floods.”

Good design is clearly crucial to ensure that infrastructure has a positive impact on the local and natural
surroundings. Design has a large influence on how consumers will interact with infrastructure services.
Ensuring that quality of life outcomes are considered at the start of a project, including by engaging with
local residents and incorporating their needs, is an important aspect of the design process.

Box 2: Design principles

The Commission’s design principles,” endorsed by government in the National Infrastructure Strategy,’
identified four principles to guide the planning and delivery of major infrastructure projects: climate,
people, places and value. The ‘people’ and ‘places’ principles are the most relevant to quality of life,

as they both consider the importance of embedding the requirements of local communities while
protecting the nearby environment through design.

The ‘people’ design principle states that design should be human scale, easy to navigate and instinctive
to use, helping to improve the quality of life of everyone who comes into contact with it. This means
reliable and inclusive services, as well as accessible, enjoyable and safe spaces with clean air that improve
health and wellbeing.

According to the ‘places’ principle, good design should support local ecology, which is essential to
protect and enhance biodiversity. Projects should make active interventions to enrich ecosystems. They
should seek to deliver a net biodiversity gain, contributing to the restoration of wildlife on a large scale
while protecting irreplaceable natural assets and habitats.

Well designed infrastructure can support quality of life through, for example:

® Reflecting community needs: Whether the design of an infrastructure project aligns with
and reflects community needs can affect how people engage with the services. Incorporating
an area’s culture and the residents’ overall sense of belonging is central to securing
community support.” Therefore, design that enhances a community’s relationship with its
local surroundings should result in positive impacts to quality of life.

® Enhancing feelings of control: Infrastructure design can have a large impact on how users
perceive their level of control in what happens in their local area. One example is the extent
to which communities are consulted on and activity participate in developments and major
works that directly affect them.”

® Complementing the natural environment: Infrastructure that works alongside natural
processes can enhance the quality of life benefits that these processes deliver. Infrastructure
can both contribute to, and be impacted by, the decline in natural capital and the
degradation of the natural environment. However, there are schemes that have responded to
this. For example, the ‘Grey to Green’ scheme in Sheffield transformed roads and tarmacked
areas into green spaces and gardens.” This helped with the area’s flooding and water
pollution and improved local biodiversity.
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Providing resilience: There is now a greater focus on creating infrastructure systems that are
robust enough to withstand the stresses from climate change.” Significant action is needed
to ensure economic infrastructure is climate resilient. Achieving this level of resilience should
result in benefits to physical and mental health, both of which contribute to improved quality
of life.

Connections

The role of digital and transport infrastructure is to connect people and businesses across the UK,
providing access to key services, amenities and social networks, all of which are important to quality of

life.

The last two hundred years has seen step changes in how people travel and communicate. These have
enabled journeys and patterns of economic activity that would not previously have been possible. For

example:

Steam railways and streetcars led to a more than threefold increase in the maximum speed
of travel compared to walking and horse drawn vehicles.” This meant workers no longer had
to live near their workplace, shaping patterns in economic activity and the built environment
still seen today. Locations were able to specialise as either a workplace (city centres) or
residence (suburbs), depending on their relative strengths (e.g. employment opportunities,
cost of living, amenities).”

Cars significantly improved the accessibility of travel across all income groups and had a
range of indirect benefits — such as ending rural isolation and providing better access to
public services and recreational opportunities.”

Telegraphy, starting in the 1830s, saw the biggest increase in the speed of communication in
human history with continents linked by undersea cables in the second half of the nineteenth
century.?° More recent developments — such as widespread commercial uses of computing
and the development of the internet and ecommerce® — means digital connectivity is now
almost as central to society and the economy as the supply of electricity or water.

Modern transport and digital connections can impact quality of life both positively and negatively,

through:

Access to employment opportunities and amenities: Transport connects people,
businesses and communities and provides choices for where people work and live. Having
access to these opportunities, in addition to amenities, is important for quality of life. Digital
connectivity has also opened up opportunities to share information, search for jobs and
access open education platforms.® Many businesses depend on the quality and speed of the
internet and broadband that are available to them.®

The widespread availability of quality broadband: The availability of quality broadband has
been increasing in recent years. In 2021, gigabit and superfast capable coverage increased

to 65 per cent and 97 per cent of premises respectively.®* In the same year, 4G landmass
coverage from at least one operator increased to 92 per cent, and areas with coverage from
all operators increased to 69 per cent.® Despite these improvements, digital coverage and
reliability is not consistent across the nation, particularly for hard to reach areas, including
rural areas. The importance of reliable digital connectivity was highlighted during the
Covid-19 pandemic where restrictions led to the uptake of homeworking and increased social
interaction virtually.®
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Supporting social networks: Transport networks allow people to meet and engage with
their communities.®” Similarly, digital services have become vital for maintaining strong
social connections, as people are more reliant on these services than ever. This is particularly
beneficial for groups who are prone to social exclusion.®

The increase in community severance: The construction of new transport infrastructure

can cause ‘community severance’, which can reduce or even prevent communities from
accessing facilities such as schools, shops and health services.?” Examples of severance from
transport infrastructure include railway tracks dividing cities in half and motorways without
proper pedestrian crossings. Community severance can increase distances to workplaces and
key facilities. This can also contribute to feelings of social isolation and exclusion.”®

Affordability

The cost of infrastructure ultimately falls to the consumer either directly through bills and fares, or
indirectly through taxes. The cost of infrastructure services can determine whether individuals are
able to access the benefits they provide, including, for example, employment opportunities through
transport connections.”

The historic trend for infrastructure services is generally of vast decreases in costs and significant
increases in consumption and service quality. Examples include:

Energy: The cost of electricity and gas have fallen significantly since the late nineteenth
century. For example, between 1890 and 2019 the price per MWh of gas fell by 65 per cent,
and electricity by 96 per cent.”? However, the trends in other fuels such as petrol and coal
have been much more volatile.”? Gas and electricity prices have risen sharply in recent
months and the war in Ukraine is likely to push up prices further.”*

Energy services: As an example, between 1800 and 2000, the cost of lighting fell 3000 fold.”
Over the same period, household consumption increased 200 fold.”® At the same time,

the quality of lighting vastly improved, with candles and oil lamps being replaced by ones
powered by gas and, later, electricity.”

Clean water: The introduction of clean running water into people’s homes represented a
collapse in the costs of obtaining water (which often involved traveling great distances and
queuing) and led to significant increases in consumption.’

Broadband: Over the last decade value for money for consumers in the fixed broadband

and mobile markets has increased significantly. Average household spend on telecoms has
remained broadly stable in recent years, while average internet speeds and data usage have
risen significantly. This coincides with the significant increase of high quality broadband over
the past decade.””

Transport: Newer, faster modes of transport allowed greater distances to be travelled in the
same amount of time. Given average commuting times tend to stay constant at around an
hour a day,°° this in turn has increased people’s access to cheaper land and housing away
from centres of employment and leisure.””’

While infrastructure services have become more affordable overall, costs are distributed differently
across different population groups. Analysis of these differences can give insight into the barriers certain
groups face for improving their quality of life.
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In the face of current price volatility - particularly for energy services - households on lower incomes
are especially burdened by the costs of infrastructure as they tend to spend a higher share of their
income on these services."”? Infrastructure services are also difficult to substitute, which only adds to the
difficulty in managing price volatility. This will have ramifications for accessibility and whether individuals
can unlock the quality of life benefits from infrastructure.

Figure 5: Patterns of infrastructure spending vary across expenditure groups

Infrastructure spend as a proportion of total household expenditure (£ weekly household expenditure,
2020)
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Figure 5 shows the percentage of weekly household expenditure spent on infrastructure services in 2020
for different decile groups. Some of the key differences are:

®  Essential utilities: Energy and water make up large share of total expenditure for those on
lower incomes. This is because they are essential for day to day living and therefore central to
quality of life.

® Transport: Spending on transport increases for households with higher incomes. Some travel
is a luxury. Wealthier households are also more likely to live in rural areas where car travel
is more common.'” Similarly, household income is positively associated with commuting
distance.”® Contrastingly, those on lower incomes tend to live in urban areas and travel less
than those on higher incomes.

Comfort and convenience

Modern infrastructure has made many aspects of life more comfortable and convenient. Many
infrastructure services are extremely convenient — turning on a tap for water, flicking a switch for light,
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and disposing and recycling waste.

Prior to the nineteenth century many aspects of life were dark, dangerous and involved backbreaking
work.'”® For example, obtaining and transporting water was an onerous everyday task, which was mostly
undertaken by women on behalf of the whole household. The absence of running water as well as indoor
lighting meant households tasks such as washing, cooking and cleaning were often done outside the
home by rivers and streams.' Two innovations helped shape how infrastructure is experienced today:

®  Clean running water into homes was transformative. It meant women no longer had to
travel great distances to collect water (often having to queue up or plan ahead in case of
supply shortages) and household tasks became much simpler.'”” This and other innovations
supported the liberation of women.'®®

® Energy services (gas and electricity) enabled convenient, more reliable and better
light both indoors and outdoors. The invention of the incandescent light bulb in the late
nineteenth century, and individual control of lights, allowed for indoor electrical lighting of
homes, offices and shops.'” Being able to flick a switch for lighting represented a step change
in ease of use of lighting compared to candle and oil lamps which required a lot of manual
tasks to operate and maintain." Improvements in lighting (at first by gas, and later electric) in
streets and public spaces also helped to enhance public safety.™

In a modern context, a user’s experience with an infrastructure service can still have knock on impacts
on quality of life, particularly via the health domain. Infrastructure services that are designed with users
in mind can deliver additional quality of life benefits.

There are many aspects of infrastructure that can improve the experience of a user interacting with a
service. For example:

® Increased broadband connection speed: A fast internet and broadband connection is
central to a user’s digital experience. Download speeds have increased significantly in recent
times. Between November 2019 and March 2021, the average download speed for fixed
broadband increased by 20 per cent."™ Average download speeds for superfast, ultrafast
and gigabit broadband increased by nine per cent during the same period.™ This comes
alongside the general increase in the availability of high quality broadband over the past
decade™

® Convenience of car travel: The absence of crowding and the degree of flexibility,
independence and convenience granted from car travel makes it a favourable mode of
transportation for many.™

®  Multimodal travel: Infrastructure design can have a significant impact on how users choose
to interact with a service and therefore the overall experience of using the respective service.
For example, urban design has a critical role in ensuring that journeys are possible on foot
and by bicycle."®

However, there are aspects of infrastructure that can damage the experience of a user interacting with a
service. For example:

® Congestion and crowding in transport: Traffic congestion for buses and private transport is
associated with higher levels of stress."™ Similarly, travelling in crowded trains is stressful and
uncomfortable for many commuters, and travelling reqularly within these conditions may
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result in adverse mental health effects."®

® Commute time: Commute time is also positively associated with stress." Stress from
commute time may have implications for the level of satisfaction commuters derive from
other aspects of life. For example, there is evidence to suggest that commute time is
positively associated with reduced time spent on leisure activities.”®

® Slow internet connection speed: Long waiting times for video downloads and web page
uploads are inconveniences that can increase stress levels.”

User experience can also be captured through customer satisfaction metrics. These measures provide
an indication of how satisfied customers are with the quality and reliability of a particular service. For the
company, customer satisfaction scores are an important tool for highlighting performance issues and
ensuring that the customer experience is kept to a high standard. It is also a reflection of how positively

a user perceives a particular service and whether using this service has improved their overall quality of
life.

Across sectors, digital and water have reported the highest and most stable customer satisfaction
scores. In 2020, 91 per cent of customers were satisfied with their water services.” For digital, 79 per
cent and 90 per cent of customers were at least fairly satisfied with their fixed and mobile broadband
respectively.” Satisfaction levels for energy suppliers were similarly constant over time. However, more
recently, in 2021, the percentage of satisfied customers fell to 69 per cent,”* which is the largest fall in
customer satisfaction since the current data began in 2018. For transport, commuter satisfaction is more
variable, as provision and access differ spatially and experiences differ across modes.

Employment

Employment status is a strong predictor of life satisfaction. For example, those who are unemployed
tend to have lower life satisfaction compared to the employed.”” More broadly, economic opportunity
is also shaped by patterns of local productivity which vary across the UK, within and between regions.”
These in turn influence an individual’s quality of life, view of the world (including perceptions of other
regions) and opportunities, which can differ profoundly between low and high productivity places.”
Lack of access to economic opportunity is also detrimental to life satisfaction.'®

Infrastructure acts as an enabler for patterns of economic activity and therefore access to employment:

® Time: Interventions such as the introduction of clean running water and indoor lighting
dramatically changed the nature of daily tasks, freeing up more of the day for more
productive uses and leisure pursuits, and helped to facilitate the rise of modern occupations
(e.g. professional and managerial occupations).””

®  Working patterns: Good transport and digital connectivity allows people to balance a wide
choice of jobs with a wide choice of places to live. The Covid-19 pandemic has demonstrated
how good digital connectivity means a wider range of working patterns are now possible
such as remote and hybrid working. This in turn opens up new options for where people live
and work, for occupations where remote working is possible.”™
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Measuring the objective

A framework for infrastructure and quality of life

The Commission has developed a framework to measure how infrastructure can improve quality of life
outcomes, see table 4. It builds directly on the domains set out in table 2 and recognises that improving
quality of life involves improving and maintaining the benefits from using infrastructure, and minimising
the negative impacts.

As set out earlier in the report, resilience is one factor that affects all infrastructure sectors and will be
considered under the most relevant domains, comfort and convenience and heath. This is because it
relates to ‘everyday resilience’ (e.g. transport cancellations and delays) and ‘resilience to large shocks’
(e.g. impacts of natural hazards such as flood events).

While capturing the impact of the Commission’s recommendations through subjective measures of
quality of life remains challenging, objective improvements in each of the domains listed are likely to
translate into improved quality of life. The availability of suitable measures varies across the domains,
however, the framework is built on the expectation that evidence and data will continue to improve over
time.

Table 4: The Commission’s quality of life framework

Domain Description Availability of objective measures

Health The impacts of ® \\easures exist for exposure to air, noise and
infrastructure services water pollution, which all impact on health
on physical and mental ® For air, government provides historic, latest and

health . .
forecast levels of air pollution across a range of

pollutants (e.g. nitrogen dioxide, PM2.5, PM10)™

@® For noise, Defra produces mapping that
estimates noise from major road and rail sources,
as well as the estimated number of peoplein
England exposed to road traffic, railway and
industrial noise™

® [orwater and wastewater, the Environment
Agency produce environmental performance
assessments of water and sewerage companies,
which includes pollution incidents and security
of supply.® They also publish water quality data
based on routine sampling carried out across
England™
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Domain

Description

Availability of objective measures

Local and natural
surroundings

The impact of
infrastructure design
and operation on
the local and natural
environment

® While numerous environmental indictors exist

or are in development (e.g. biodiversity, habitat
connectivity), these are normally national
measures which do not separate the impact of
infrastructure™

Better data is required to monitor progress and
benefits™

There is some overlap with the health domainin
the measurement of exposure to pollution, which
impacts the environment as well as people’s
health

The ONS and Natural England also produce data
on access to and engagement with green space
and the wider natural environment™

Connectivity

The physical
connections (transport
networks) and digital
connections (fixed and
mobile broadband)
that link people,
communities and
businesses

For transport, the Commission has produced
atransport connectivity dataset,* which
includes urban and interurban connectivity and
congestion for built up areas in Great Britain

For digital, Ofcom produce connected nations
and infrastructure reports,® which monitor
coverage and availability of broadband and
mobile services

Affordability

The distributional
impact of the cost

of infrastructure
services that domestic
consumers pay
through bills or fares
and the overall cost of
infrastructure over time

The Living Cost and Food Survey provides a
breakdown of household expenditure including
infrastructure services across income and other

population groups™°

As part of its economic remit, the Commission

is required to carry out an assessment of the
impact its recommendations have on costs to
businesses, consumers, public bodies and other
end users of infrastructure. This includes costs to
consumers and billpayers*'
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Domain Description Availability of objective measures
Comfort and Users’ experience with ® There are user satisfaction surveys carried out by
convenience infrastructure services economic regulators, independent watchdogs
including the level of and other organisations
satisfaction derived ® Fortransport, Transport Focus run surveys

from these services different transport users by mode considering

things like journey satisfaction and punctuality™

@® Economic regulators — Ofgem, Ofcom and
Ofwat — carry out customer satisfaction
surveys on energy, digital and water services
respectively

® The Commission also produces social research
on public attitudes towards economic

infrastructure™*
Employment How infrastructure ® Typical employment measures include
acts as an enabler for unemployment rate and job satisfaction, both
patterns of economic of which are adopted by the ONS wellbeing
activity and therefore dashboard™

access to jobs @® Transport analysis also captures accessibility to

employment across different modes,* or the
capacity of the transport network for commuter
journeys into city centres at peak time'

Next steps

The Commission will apply the framework in its future work including the second National Infrastructure
Assessment.*® This will build on what is already captured as part of an ‘impact and costings note.™ It
will be applied proportionately, as not all recommendations will have quality of life impacts, and not all
domains will always be relevant. The framework does not mandate particular measures or analytical
methods for doing this, as these will vary significantly depending on the sector and specifics of the
recommendation.
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Remit and structure of the Commission

The National Infrastructure Commission was established as an executive
agency of the Treasury to provide impartial, expert advice and make
independent recommendations to the government on economic
infrastructure. The Commission operates independently, at arm’s length
from government.

The Commission’s purpose, and its principal outputs, accountabilities
and duties are set out in its Charter and accompanying Framework
Document.

The inaugural Framework Document published in 2016 committed government to reviewing the
Commission’s performance of its core objectives and responsibilities within five years. This review
was conducted during 2021 and is reflected in a revised and enhanced set of objectives and fiscal
remit for the Commission, set out below. The date of the next such review will be no later than 2026.

The Commission’s remit covers all sectors of economic infrastructure: energy, transport, water and
wastewater (drainage and sewerage), waste, flood risk management and digital communications.

The Commission also considers potential interactions between its infrastructure recommendations

and housing supply; and between its recommendations and the government’s legal target to halt
biodiversity loss by 2030. This explicit biodiversity consideration was added in 2021. Housing supply
itself, other social infrastructure such as schools, hospitals or prisons, and agriculture and land use are all
outside the remit of the Commission.

The Commission’s objectives are to: 1) support sustainable economic growth across all regions of the
UK, 2) improve competitiveness, 3) improve quality of life, and 4) support climate resilience and the
transition to net zero carbon emissions by 2050. The latter objective was added in 2021.

In fulfilling its purpose and objectives, the Commission seeks to:

® setalongterm agenda - identifying the UK’s major economic infrastructure needs, and the
pathways to address them

® develop fresh approaches and ideas — basing our independent policy recommendations on
rigorous analysis, and

® focus ondriving change - building consensus on our policy recommendations, and
monitoring government progress on their delivery.

The Commission delivers the following products and services:

® a National Infrastructure Assessment once in every Parliament, setting out the Commission’s
assessment of long term infrastructure needs with recommendations to the Government
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®  specific studies on pressing infrastructure challenges as set by the government, taking
into account the views of the Commission and stakeholders; these studies will include
recommendations to government

® an Annual Monitoring Report (styled as an Infrastructure Progress Review), taking
stock of the government’s progress in areas where it has committed to taking forward
recommendations of the Commission.

The Commission’s binding fiscal remit requires it to demonstrate that all its recommendations for
economic infrastructure are consistent with, and set out how they can be accommodated within, gross
public investment in economic infrastructure of between 1.1 per cent and 1.3 per cent of GDP each year
between 2025 and 2055. The fiscal remit was previously between 1.0 per cent and 1.2 per cent of GDP. The
Commission’s reports must also include a transparent assessment of the impact on costs to businesses,
consumers, government, public bodies and other end users of infrastructure that would arise from
implementing its recommendations.

When making its recommendations, the Commission is required to take account of both the role of the
economic regulators in regulating infrastructure providers and the government’s legal obligations, such
as carbon reduction targets. The Commission’s remit letter also requires the Commission to ensure that
its recommendations do not reopen decision making processes where programmes and work have been
decided by the government or will be decided in the immediate future.

The Infrastructure and Projects Authority (IPA), a separate body, is responsible for ensuring the long
term planning carried out by the Commission is translated into successful project delivery, once the
plans have been endorsed by government.

The Commission’s remit extends to economic infrastructure within the UK government’s competence.
Across much of the Commission’s remit there is currently substantial devolution to Northern Ireland,
Scotland and Wales. The Commission’s role is to advise the UK government, but the Commission works
with both the UK government and the devolved administrations where responsibilities interact.

Table: Devolved administration responsibilities, by infrastructure sector

Sector Devolved administration responsibility

Northern Ireland Scotland Wales
Digital Reserved Reserved Reserved
Energy Devolved, except Reserved, except Reserved, except
nuclear energy efficiency energy efficiency
Flood risk Devolved Devolved Devolved
Transport Devolved Largely devolved Devolved, except rail
Waste Devolved Devolved Devolved
Water and sewerage Devolved Devolved Devolved




National Infrastructure Commission | Quality of life: A discussion paper

The Commission’s members

The National Infrastructure Commission comprises a Chair and between four and 12 additional non-
executive Commissioners.

The current members of the Commission are:

Sir John Armitt CBE (Chair) published an independent review on long-term
infrastructure planning in the UK in September 2013, which resulted in the National
Infrastructure Commission. Previously Chief Executive of Railtrack (later Network Rail),
Sir John sits on the boards of the Berkeley Group and Expo 2020.

Professor Sir Tim Besley CBE is School Professor of Economics and Political Science
and W. Arthur Lewis Professor of Development Economics at the LSE. From September
2006 to August 2009, he served as an external member of the Bank of England
Monetary Policy Committee.

Neale Coleman CBE is a co-founder of Blackstock Partnership. He worked at the
Greater London Authority from 2000-2015 leading the Mayor’s work on London’s
Olympic bid, the delivery of the games, and their regeneration legacy. Neale has also
served as Policy Director for the Labour Party.

Andy Green CBE holds several Chairman, Non-Executive Director and advisory roles,
linked by his passion for how technology transforms business and our daily lives. He
chairs Lowell, a major European credit management company and has served as Chair
for the Digital Catapult, an initiative to help grow the UK digital economy.

Professor Jim Hall FrEng is Professor of Climate and Environmental Risks in the

» University of Oxford and Director of the University’s Environmental Change Institute.
He is internationally recognised for his research on risk analysis and decision making
under uncertainty for water resource systems, flood and coastal risk management,
infrastructure systems and adaptation to climate change.

Professor Sadie Morgan OBE is a founding director of the Stirling Prize winning
architectural practice dRMM. She is also Chair of the Independent Panel for High
Speed Two and is a Mayor’s design advocate for the Greater London Authority. She sits
on the boards of the Major Projects Association and Homes England.
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Julia Prescot holds several board and advisory roles. She is a co-founder and Chief
Strategy Officer of Meridiam and sits on the Executive Committee of Meridiam SAS.
She has been involved in long term infrastructure development and investment in the
UK, Europe, North America and Africa. She is an Honorary Professor at the Bartlett
School of Construction and Project Management, University College London. Since
2019 she has sat on the board of the Port of Tyne.

Bridget Rosewell CBE is a director, policy maker and economist. She served as Chief
Economic Adviser to the Greater London Authority from 2002 to 2012 and worked
extensively on infrastructure business cases. She has served as a Non-executive
Director of Network Rail and Non-executive Chair of the Driver and Vehicle Standards
Agency. She is currently Chair of the Atom Bank and the M6 Toll Road.

Kate Willard OBE is the Thames Estuary Envoy and chairs the Thames Estuary Growth
Board. Since 2017 she has served as Chair for the Arts Council England’s North Area.
In addition, she is senior advisor to Esken and an independent consultant working

on a diverse portfolio of infrastructure and growth projects. In March 2022 she was
appointed Chair of Teeside Airport Board.

Nick Winser CBE has had a 30-year career in the energy sector, including serving as
UK and European CEO of the Board of National Grid and President of the European
Network of Transmission System Operators for Electricity. He currently serves as Chair
of the Energy Systems Catapult.




National Infrastructure Commission | Quality of life: A discussion paper

Endnotes

Ui A W N =

35
36
37
38

39

40

41

42
43
44

45
46

National Infrastructure Commission, Our role: The Commission’s purpose, objectives and mission statement

HM Treasury (2021), Remit letter to the National Infrastructure Commission

National Infrastructure Commission (2020), Improving competitiveness

National Infrastructure Commission (2020), Growth across regions

See examples: National Infrastructure Commission (2020), Anticipate, React, Recover: Resilient infrastructure systems; National
Infrastructure Commission (2020), Net Zero: Commission recommendations and the net zero target, National Infrastructure
Commission (2017), The impact of the environment and climate change on future infrastructure supply and demand

For example: National Infrastructure Commission (2021), Second National Infrastructure Assessment: Baseline Report, and Buser et
al (2020), The impact of infrastructure on quality of life - literature review

ONS (2019), Measures of National Well-being Dashboard

ONS (2019), Measures of National Well-being Dashboard

ONS (2019), Measures of National Well-being Dashboard

National Infrastructure Commission (2020), Growth across regions

National Infrastructure Commission (2018), National Infrastructure Assessment

World Health Organisation (2012), WHOQOL: Measuring Quality of Life

NHS Wales, Quality of Life

Institute for Work and Health (2012), What researchers mean by Quality of Life

Centres for Disease Control and Prevention (2018), HRQOL Concepts

United Nations Statistics Division, Environment Statistics

OECD (2011), How’s Life? - Measuring well-being

ONS (2019), Measures of National Well-being Dashboard

What Works Wellbeing, What is wellbeing?

Centres for Disease Control and Prevention (2018), Well-Being Concepts

OECD (2011), How’s Life? - Measuring well-being

Department for Health (2014), Wellbeing: why it matters to health policy

World Health Organisation (2012), WHOQOL: Measuring Quality of Life

OECD (2011), How’s Life? - Measuring well-being

ONS (2019), Measures of National Well-being Dashboard

ONS (2019), Measures of National Well-being Dashboard

ONS (2019), Measures of National Well-being Dashboard

World Health Organisation (2012), WHOQOL: Measuring Quality of Life

OECD (2011), How’s Life? - Measuring well-being

Eurostat, Overview - Quality of life

National Infrastructure Commission (2017), Economic growth and demand for infrastructure services

Buser et al (2020), The impact of infrastructure on quality of life - literature review

Buser et al (2020), The impact of infrastructure on quality of life - literature review

For example: Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom;
Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds; Davidson (1986), A Woman's
Work is Never Done: A History of Housework in The British Isles 1650-1950.

Buser et al (2020), The impact of infrastructure on quality of life - literature review

Buser et al (2020), The impact of infrastructure on quality of life - literature review

Centre for Cities (2017), Why don’t we see growth up and down the country?

For example: Sayers et al (2020), Third UK Climate Change Risk Assessment (CCRA3): Future flood risk; HR Wallingford (2020),
Updated projections of future water availability for the third UK Climate Change Risk Assessment; National Infrastructure
Commission (2017), The impact of the environment and climate change on future infrastructure supply and demand; National
Infrastructure Commission (2020), Anticipate, React, Recover: Resilient infrastructure systems

For example: Sayers et al (2020), Third UK Climate Change Risk Assessment (CCRA3): Future flood risk; HR Wallingford (2020),
Updated projections of future water availability for the third UK Climate Change Risk Assessment

ONS (2018), Output area classifications. Developed using ONS Census data, these demonstrate variation in people’s daily lives across
different population groups. This includes differences in employment patterns and how infrastructure services are experienced (e.g.
property type, use of transport across modes and purpose).

For example: Chatterjee et al (2020), Commuting and wellbeing: a critical overview of the literature with implications for policy and
future research. There is evidence that commuters trade off the drawbacks of longer and more arduous journeys against the benefits
they bring in relation to overall life satisfaction (e.g. living in a suburban or rural area may be more in line with preferences).

World Health Organisation (2006), Constitution of the World Health Organisation

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

For example: Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds; UK Parliament,
Victorian towns, cities and slums; UK Parliament, Key dates for public health legislation; UK Parliament, The 1848 Public Health Act;
Department for International Development (2013), Water, Sanitation and Hygiene

Davidson (1986), A Woman’s Work is Never Done: A History of Housework in The British Isles 1650-1950

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds



https://nic.org.uk/about/
https://www.gov.uk/government/publications/remit-letter-to-the-national-infrastructure-commission--2/remit-letter-to-the-national-infrastructure-commission
https://nic.org.uk/studies-reports/improving-competitiveness-2/
https://nic.org.uk/studies-reports/growth-across-regions/
https://nic.org.uk/app/uploads/Anticipate-React-Recover-28-May-2020.pdf
https://nic.org.uk/studies-reports/net-zero-commission-recommendations-and-the-net-zero-target/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/the-impact-of-the-environment-and-climate-change-on-future-infrastructure-supply-and-demand/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/baseline-report/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/the-impact-of-infrastructure-on-quality-of-life-literature-review/
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://nic.org.uk/studies-reports/growth-across-regions/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/
https://www.who.int/toolkits/whoqol
http://www.wales.nhs.uk/sites3/documents/322/Section_C07_-_Quality_of_Life.pdf
https://www.iwh.on.ca/what-researchers-mean-by/quality-of-life
https://www.cdc.gov/hrqol/concept.htm
https://unstats.un.org/unsd/environmentgl/gesform.asp?getitem=936
https://unstats.un.org/unsd/broaderprogress/pdf/How's%20life%20-%20Measuring%20well-being.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://whatworkswellbeing.org/about-wellbeing/what-is-wellbeing/
https://www.cdc.gov/hrqol/wellbeing.htm
https://unstats.un.org/unsd/broaderprogress/pdf/How's%20life%20-%20Measuring%20well-being.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/277566/Narrative__January_2014_.pdf
https://www.who.int/toolkits/whoqol
https://unstats.un.org/unsd/broaderprogress/pdf/How's%20life%20-%20Measuring%20well-being.pdf
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://www.who.int/toolkits/whoqol
https://unstats.un.org/unsd/broaderprogress/pdf/How's%20life%20-%20Measuring%20well-being.pdf
https://ec.europa.eu/eurostat/web/quality-of-life/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/economic-growth-and-demand-for-infrastructure-services/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/the-impact-of-infrastructure-on-quality-of-life-literature-review/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/the-impact-of-infrastructure-on-quality-of-life-literature-review/
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.nber.org/papers/w18315
https://nic.org.uk/studies-reports/national-infrastructure-assessment/the-impact-of-infrastructure-on-quality-of-life-literature-review/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/the-impact-of-infrastructure-on-quality-of-life-literature-review/
https://www.centreforcities.org/wp-content/uploads/2017/04/17-10-05-Why-dont-we-see-growth-up-and-down-the-country.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2020/07/Future-Flooding-Main-Report-Sayers-1.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2020/07/Updated-projections-of-future-water-availability_HRW.pdf
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/the-impact-of-the-environment-and-climate-change-on-future-infrastructure-supply-and-demand/
https://nic.org.uk/studies-reports/resilience/
https://www.ukclimaterisk.org/wp-content/uploads/2020/07/Future-Flooding-Main-Report-Sayers-1.pdf
https://www.ukclimaterisk.org/wp-content/uploads/2020/07/Updated-projections-of-future-water-availability_HRW.pdf
https://www.ons.gov.uk/methodology/geography/geographicalproducts/areaclassifications/2011areaclassifications/penportraitsandradialplots
https://core.ac.uk/download/pdf/223214133.pdf
https://core.ac.uk/download/pdf/223214133.pdf
https://www.who.int/about/governance/constitution
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w18315
https://www.parliament.uk/about/living-heritage/transformingsociety/towncountry/towns/overview/towns/
https://www.parliament.uk/about/living-heritage/transformingsociety/towncountry/towns/keydates/
https://www.parliament.uk/about/living-heritage/transformingsociety/towncountry/towns/tyne-and-wear-case-study/about-the-group/public-administration/the-1848-public-health-act/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/193656/WASH-evidence-paper-april2013.pdf
https://www.nber.org/papers/w18315

National Infrastructure Commission | Quality of life: A discussion paper

47
48
49
50
51

52
53
54
55

56
57

58
59
60

61
62

63
64

65
66

67
68
69
70
71

72
73

74
75
76
77

78
79
80
81

82

83
84
85
86
87
88
89
90
91

92
93
94

95
96
97
98
99

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Mihaylova (2021), How transport offers a route to better health

Wong et al (2022), The dawn of digital public health in Europe: Implications for public health policy and practice

King’s Fund (2011), The impact of telehealth: a review of the evidence

Dinu et al (2019), Active Commuting and Multiple Health Outcomes: A Systematic Review and Meta-Analysis

Kroesen et al (2020), Does active travel make people healthier, or are healthy people more inclined to travel actively?

Marques et al (2020), Active commuting and depression symptoms in adults: A systematic review

For example: Royal College of Physicians (2016), Every breath we take: The lifelong impact of air pollution; Public Health England
(2018), Health matters: air pollution

European Environment Agency (2018), Electric vehicles from life cycle and circular economy perspectives

Dzhambov and Dimitrova (2016), Exposure-response relationship between traffic noise and the risk of stroke: A systematic review
with meta-analysis

Associated Programme on Flood Management (2015), Health and Sanitation Aspects of Flood Management

Public Health England (2020), The English National Study of Flooding and Health

Bryan et al (2020), The health and well-being effects of drought: assessing multi-stakeholder perspectives through narratives from

the UK

Centre for Sustainable Energy (2001), Fuel Poverty and Ill Health

Cotter et al (2012), Coping with the cold - exploring relationships between cold housing, health and social wellbeing in a sample of
older people in Ireland

National Infrastructure Commission (2021), Natural capital and environmental net gain

For example: Public Health England (2020), Improving access to greenspace: 2020 review; Gascon et al (2017), Outdoor blue spaces,
human health and well-being: A systematic review of quantitative studies

Natural England (2015), Green bridges: A literature review

For example: BEIS (2022), Final estimates of UK territorial greenhouse gas emissions and Institute of Civil Engineers (2021), State of
the Nation 2021: Six ways for civil engineers to act on climate change

National Infrastructure Commission (2021), Natural capital and environmental net gain

National Infrastructure Commission (2021), Natural capital and environmental net gain

World Bank Group, World Resources Institute (2019), Integrating Green and Gray: Creating Next Generation Infrastructure

Zhou (2014), A Review of Sustainable Urban Drainage Systems Considering the Climate Change and Urbanization Impacts
National Infrastructure Commission (2020), Design Principles for National Infrastructure

HM Government (2020), National Infrastructure Strategy

For example: Patrick Devine-Wright (2011), Place attachment and public acceptance of renewable energy A tidal energy case study;
Walker et al (2017), Community benefits or community bribes An experimental analysis of strategies for managing community
perceptions of bribery surrounding the siting of renewable energy projects

Quality of Life Foundation (2021), The Quality of Life Framework

Grey to Green Sheffield, What is Grey to Green?

San Francisco Estuary Institute (2015), Landscape Resilience Framework

Heblich et al, (2018), The Making of the Modern Metropolis: Evidence from London; Gordon (2012), Is U.S. Economic Growth Over?
Faltering Innovation Confronts the Six Headwinds

Heblich et al (2018), The Making of the Modern Metropolis: Evidence from London

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

Eardley et al 2009), Telecommunications and Community Wellbeing: a review of the literature on access and affordability for low-
income and disadvantaged groups

Townsend et al (2015), ‘Stuck Out Here’: The critical role of broadband for remote rural places

thinkbroadband (2021), UK Superfast and Fibre coverage

Ofcom (2021), Connected Nations 2021: UK report

National Infrastructure Commission (2021), Behaviour change and infrastructure beyond Covid-19

Department for Transport (2019), Transport, health and wellbeing

The Brookings Institution (2020), Digital prosperity: How broadband can deliver health and equity to all communities

Department for Transport (2019), Transport, health and wellbeing

Department for Transport (2019), Transport, health and wellbeing

Chatterjee et al (2019), Access to Transport and Life Opportunities

National Infrastructure Commission (2020), Historic Energy Dataset - Domestic Energy Prices

National Infrastructure Commission (2020), Historic Energy Dataset - Domestic Energy Prices

National Infrastructure Commission (2022), Infrastructure Progress Review 2022 and Department for Business, Energy & Industrial
Strategy and Ofgem (2022), Russia-Ukraine and UK energy: Factsheet

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Davidson (1986), A Woman'’s Work is Never Done: A History of Housework in The British Isles 1650-1950

National Infrastructure Commission (2021), Baseline Report Annex A: Digital



https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.health.org.uk/sites/default/files/2021-02/2021%20-%20Transport%20is%20a%20route%20to%20better%20health.pdf
https://pdf.sciencedirectassets.com/777792/1-s2.0-S2666776221X00154/1-s2.0-S2666776222000096/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEPf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJHMEUCIQDdB62cibyrI%2FkdhyZh1UsAFLvQtpzcEdDLfUscG3DAdgIgeJC6nk9u5bfz3thboPFW764DhrDee%2Ffn5olD8yj07i0qgwQIkP%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FARAEGgwwNTkwMDM1NDY4NjUiDIE1R4L5xa6s%2BD8NlSrXA3J8iAvczAenWBTRT8NNXZUCk1cmGcZUP2YAggrD4%2FXWQ7jaQjteavjh67Vz4U0j%2BJUMqwSeiEXwCorOMrLylKkS%2BIvnY9BPVNShUNKXuCnfcv9Yn9Wz4SO%2F2l6qRuF%2BI5OtLugbdncBxvsWU7UugUnlmxJ1O3HQ59%2BlEZeFcBNqHWYs7BLUTPq6GqqY6my7EVNdE8sToRnnN6JJJoXGhnctGMUEceMQlM0JzbvDqjib1vEm6v18sXGUL8izFEJMrj%2FxRYrN4nrfO7yTdzq2D0f97orl6v3pLenPbRaM1GiZ7AA680KqSgcRWrSdvayXoHWVcTS8LOLAprKDKl51HLGVnbcBOYTM3D9TiG5Tna4cO36LYneN7cTuHMSeV6BtVWS0ZEY92ZUSYtN3afpUb%2FP8ApXkAWyk7wYSSRmcivuekXAtEv3HcAGKLBfscND9QXaIKAK19rDpIu2ulwmKXaR055ankWVTAmLiFgIWM%2FKo%2Fh%2B%2FZPIS36Abn1sQnLr5lLY5nrTdp5p865kXamzIFgmtO5ii4uekigjRTzewZIh2YXSXIFx3qU4WE%2B2xAzQBDAcfdAulsN36sQZZwJeOc02BSxuYf99%2FkjYXlNO5%2BAYZ%2BNaDs1OPETCtrbGSBjqlAZJjonRdzhk%2Fr7ZyfUP%2FbPNbGFyBEuFGfX2Izh7Uu9dmcEh%2FVOBASfFE74NRDmzoGykKc0A7Z6%2BUiCKb4cVBgWV0ZktpsHW4HDqzREmGga3hnvFiqeOI1kmTYyAcQWjkkOnYoMWX6Yy7Rp9bqVjYrvjEqILiwpOj0J7pLfyOfQEKSc9SSoKa4KYAlzPLw1fJ%2BWWihkgqoPZBl5qkY1EKtmxEj%2B0leA%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20220405T152738Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAQ3PHCVTY7T63RJI7%2F20220405%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ef1b5295a4f9cbd508b506442839b8052676ea8b91777cd88852f58593eec383&hash=4ac6949b465164476e6571536073206b2297742d821aa9382d20e9971267fed0&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S2666776222000096&tid=spdf-dc56986c-1701-41bb-97f9-d3968d5e01f4&sid=041ea9133a58e84b2c88247570a34d5950b6gxrqb&type=client
https://www.kingsfund.org.uk/projects/whole-systems-demonstrator-action-network-wsdan/impact-telehealth-review-evidence
https://www.researchgate.net/profile/Francesco-Sofi/publication/328999577_Active_Commuting_and_Multiple_Health_Outcomes_A_Systematic_Review_and_Meta-Analysis/links/5d4eebec4585153e594c4246/Active-Commuting-and-Multiple-Health-Outcomes-A-Systematic-Review-and-Meta-Analysis.pdf
file:///C:/Users/zziani/Downloads/JTH2020KroesenandDeVos.pdf
https://digituma.uma.pt/bitstream/10400.13/3656/1/Active%20commuting%20and%20depression%20symptoms%20in%20adults.pdf
file:///C:\Users\zziani\Downloads\Air_pollution_main%20report_WEB_1_0_0%20(1).pdf
https://www.gov.uk/government/publications/health-matters-air-pollution/health-matters-air-pollution
https://www.eea.europa.eu/publications/electric-vehicles-from-life-cycle
https://hrcak.srce.hr/file/235677
https://hrcak.srce.hr/file/235677
https://www.floodmanagement.info/publications/tools/Tools_23_Health_and_Sanitation_Aspects_of_Flood_Management.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/872710/Summary_of_findings_NSFH_January_2020_Final_for_DsPH__3_.pdf
https://www.cse.org.uk/downloads/reports-and-publications/fuel-poverty/fuel-poverty-ill-health.pdf
https://www.emerald.com/insight/content/doi/10.1108/14717791211213607/full/pdf?title=coping-with-the-cold-exploring-relationships-between-cold-housing-health-and-social-wellbeing-in-a-sample-of-older-people-in-ireland
https://www.emerald.com/insight/content/doi/10.1108/14717791211213607/full/pdf?title=coping-with-the-cold-exploring-relationships-between-cold-housing-health-and-social-wellbeing-in-a-sample-of-older-people-in-ireland
https://nic.org.uk/app/uploads/Updated-Natural-Capital-Paper-Web-Version-Feb-2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/904439/Improving_access_to_greenspace_2020_review.pdf
file:///C:/Users/zziani/Downloads/NECR181_edition_1%20(1).pdf
https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-to-2020
https://www.ice.org.uk/knowledge-and-resources/briefing-sheet/state-of-the-nation-2021-act-on-climate-change
https://www.ice.org.uk/knowledge-and-resources/briefing-sheet/state-of-the-nation-2021-act-on-climate-change
https://nic.org.uk/studies-reports/natural-capital-environmental-net-gain/
https://nic.org.uk/app/uploads/Updated-Natural-Capital-Paper-Web-Version-Feb-2021.pdf
https://openknowledge.worldbank.org/handle/10986/31430?msclkid=d73398dcaf5511ec8d94578038a8aaec
https://www.mdpi.com/2073-4441/6/4/976/htm
https://nic.org.uk/studies-reports/design-principles-for-national-infrastructure/
https://www.gov.uk/government/publications/national-infrastructure-strategy
https://tris42.sharepoint.com/sites/nic_is_nic/NIA%202/Forms/All.aspx?csf=1&web=1&e=lsg9se&cid=4f13b104%2D906b%2D4b8e%2D8fa1%2Da8350113d95e&FolderCTID=0x012000D4D26004909D4DA8A76C1F1A1E3C7E6A00E6D4CEDFCD4B48889C60A399DC5824A70076D0ADEC0D1140F5BD68C15792BF5961003F4CDBE4DF04DD4DB2217C744BEDC0AB&id=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature%2FDevine%2DWright%2C%20P%2E%20%282011%29%20Place%20attachment%20and%20public%20acceptance%20of%20renewable%20energy%20A%20tidal%20energy%20case%20study%2Epdf&parent=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature
https://tris42.sharepoint.com/sites/nic_is_nic/NIA%202/Forms/All.aspx?csf=1&web=1&e=lsg9se&cid=4f13b104%2D906b%2D4b8e%2D8fa1%2Da8350113d95e&FolderCTID=0x012000D4D26004909D4DA8A76C1F1A1E3C7E6A00E6D4CEDFCD4B48889C60A399DC5824A70076D0ADEC0D1140F5BD68C15792BF5961003F4CDBE4DF04DD4DB2217C744BEDC0AB&id=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature%2FWalker%2C%20B%2EJ%2EA%2E%2C%20Russel%2C%20D%2E%20and%20Kurz%2C%20T%2E%20%282017%29%20Community%20benefits%20or%20community%20bribes%20An%20experimental%20analysis%20of%20strategies%20for%20managing%20community%20perceptions%20of%20bribery%20surrounding%20the%20siting%20of%20renewable%20energy%20projects%2Epdf&parent=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature
https://tris42.sharepoint.com/sites/nic_is_nic/NIA%202/Forms/All.aspx?csf=1&web=1&e=lsg9se&cid=4f13b104%2D906b%2D4b8e%2D8fa1%2Da8350113d95e&FolderCTID=0x012000D4D26004909D4DA8A76C1F1A1E3C7E6A00E6D4CEDFCD4B48889C60A399DC5824A70076D0ADEC0D1140F5BD68C15792BF5961003F4CDBE4DF04DD4DB2217C744BEDC0AB&id=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature%2FWalker%2C%20B%2EJ%2EA%2E%2C%20Russel%2C%20D%2E%20and%20Kurz%2C%20T%2E%20%282017%29%20Community%20benefits%20or%20community%20bribes%20An%20experimental%20analysis%20of%20strategies%20for%20managing%20community%20perceptions%20of%20bribery%20surrounding%20the%20siting%20of%20renewable%20energy%20projects%2Epdf&parent=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature
https://www.qolf.org/wp-content/uploads/2021/02/PD20-0742-QOLF-Framework_v09_LR.pdf
https://www.greytogreen.org.uk/background
http://resilientsv.sfei.org/sites/default/files/general_content/SFEI_2015_Landscape%20Resilience%20Framework.pdf
https://www.nber.org/papers/w25047
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w25047
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w18315
http://unsworks.unsw.edu.au/fapi/datastream/unsworks:8493/SOURCE01?view=true
http://unsworks.unsw.edu.au/fapi/datastream/unsworks:8493/SOURCE01?view=true
https://tris42.sharepoint.com/sites/nic_is_nic/NIA%202/Forms/All.aspx?csf=1&web=1&e=lsg9se&cid=4f13b104%2D906b%2D4b8e%2D8fa1%2Da8350113d95e&FolderCTID=0x012000D4D26004909D4DA8A76C1F1A1E3C7E6A00E6D4CEDFCD4B48889C60A399DC5824A70076D0ADEC0D1140F5BD68C15792BF5961003F4CDBE4DF04DD4DB2217C744BEDC0AB&id=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature%2FTownsend%2C%20L%2E%2C%20Wallace%2C%20C%2E%20and%20Fairhurst%2C%20G%2E%20%282015%29%20%E2%80%98Stuck%20Out%20Here%E2%80%99%20The%20critical%20role%20of%20broadband%20for%20remote%20rural%20places%2Epdf&parent=%2Fsites%2Fnic%5Fis%5Fnic%2FNIA%202%2FAnalytical%20methodology%2FQuality%20of%20life%20objective%2F06%20Evidence%20reviews%2FLiterature
https://labs.thinkbroadband.com/local/
https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
https://nic.org.uk/studies-reports/behaviour-change-and-infrastructure-beyond-covid-19/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/847884/Transport__health_and_wellbeing.pdf
https://www.brookings.edu/research/digital-prosperity-how-broadband-can-deliver-health-and-equity-to-all-communities/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/847884/Transport__health_and_wellbeing.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/847884/Transport__health_and_wellbeing.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/831766/access_to_transport_report.pdf
https://nic.org.uk/studies-reports/infrastructure-progress-review-2022/
https://www.gov.uk/government/news/russia-ukraine-and-uk-energy-factsheet
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://nic.org.uk/studies-reports/national-infrastructure-assessment/baseline-report/baseline-report-annex-a-digital/

National Infrastructure Commission | Quality of life: A discussion paper

100
101

102
103
104
105
106
107
108
109
110
m
112
13
14
15
116
17
18

19
120

121

122
123
124
125
126
127
128
129
130

131
132
133

134
135
136
137

138
139
140
141

142

143

144

145

146

147

148
149

Marchetti (1994), Anthropological Invariants in Travel Behaviour

National Infrastructure Commission (2019), Capturing the value of urban transport investments and Government Office for Science
(2019), Future of Mobility

Joseph Rowntree Foundation (2022), UK Poverty 2022: The essential guide to understanding poverty in the UK

Chatterjee et al (2019), Access to Transport and Life Opportunities

Cuberes and Roberts (2015), Household location and income: a spatial analysis for British cities

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

Davidson (1986), A Woman'’s Work is Never Done: A History of Housework in The British Isles 1650-1950

Davidson (1986), A Woman'’s Work is Never Done: A History of Housework in The British Isles 1650-1950

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Fouquet and Pearson (2006), Seven Centuries of Energy Services: The Price and Use of Light in the United Kingdom

Ofcom (2021), UK Home Broadband Performance

Ofcom (2021), UK Home Broadband Performance

National Infrastructure Commission (2021), Baseline report Annex A: Digital

Hisock et al (2002), Means of transport and ontological security: Do cars provide psycho-social benefits to their users?
Active Living Research (2016), Moving Toward Active Transportation: How Policies Can Encourage Walking and Bicycling
Haider et al (2013), Does commuting cause stress? The public health implications of traffic congestion

Mahudin et al (2011), Modelling the spillover effects of rail passenger crowding on individual well being and organisational
behaviour

Legrain et al (2015), Am stressed, must travel: The relationship between mode choice and commuting stress

Chatterjee et al (2019), Commuting and wellbeing: a critical overview of the literature with implications for policy and future
research

Ericsson (2016), Ericsson Mobility Report

Consumer Council for Water (2020), Water Matters Highlights Report 2019-2020

Ofcom (2022), Customer Satisfaction Tracker

Ofgem (2022), Customer service data

Aysan and Aysan (2017), The Effect of Employment Status on Life Satisfaction in Europe

National Infrastructure Commission (2020), Growth across regions

McCann (2019), Perceptions of regional inequality and the geography of discontent: insights from the UK

Aysan and Aysan (2017), The Effect of Employment Status on Life Satisfaction in Europe

Gordon (2012), Is U.S. Economic Growth Over? Faltering Innovation Confronts the Six Headwinds

National Infrastructure Commission (2021), Behaviour change and infrastructure beyond covid-19. The Commission’s analysis
assumed 57 per cent of the working population work in occupations where there is potential to work from home.

Defra, UK AIR: Air information resource

Defra (2019), Strategic noise mapping; Defra (2022), Noise Exposure data - Round 3

For example: Environment Agency, Environment Agency data on business environmental performance; Environment Agency
(2020), Water and sewerage companies in England: environmental performance for 2020

Environment Agency, Water quality data archive

For example: Joint Nature Conservation Committee (2021), UK Biodiversity Indicators

National Infrastructure Commission (2021), Natural capital and environmental net gain

ONS (2020), Access to gardens and public green space in Great Britain; Natural England, The People and Nature Survey. This survey
builds on the Monitor of Engagement with the Natural Environment (MENE) survey which ran from 2009 to 2019.

National Infrastructure Commission (2019), Transport connectivity dataset

Ofcom, Connected Nations and infrastructure reports

ONS, Living Costs and Food Survey

HM Treasury (2021), Remit letter for the National Infrastructure Commission

Transport Focus (2020), National Rail Passenger Survey; Transport Focus (2019), Bus Passenger Survey; Transport Focus (2020),
Strategic Roads User Survey, Transport Focus, Transport Focus data hub

For example: Ofgem, Customer service data; Ofcom, Comparing customer service: mobile, home broadband and landline; Ofwat,
Service and delivery reports

National Infrastructure Commission (2021), Baseline report: Social research

ONS (2019), Measures of National Well-being Dashboard

For example: Nellthorp et al (2019), Land Value and Transport (Phase 2): Modelling and Appraisal. Analysis shows differences in
employment accessibility across different modes (walking, rail and car) for the North of England.

For example: Steer Davies Gleave (2018), Urban Transport Analysis: Capacity and Cost. Analysis provides an order of magnitude
estimate of peak hour transport network capacity to the centre of large towns and cities in England.

National Infrastructure Commission (2021), National Infrastructure Assessment homepage

For example: National Infrastructure Commission (2018), Annex: National Infrastructure Assessment impact and costings notes



https://www.sciencedirect.com/science/article/abs/pii/0040162594900418
https://nic.org.uk/studies-reports/capturing-the-value-of-urban-transport-investments/
https://www.gov.uk/government/publications/future-of-mobility
https://www.jrf.org.uk/report/uk-poverty-2022
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/831766/access_to_transport_report.pdf
https://eprints.whiterose.ac.uk/90800/9/Household%20location%20and%20income.pdf
https://www.nber.org/papers/w18315
https://www.nber.org/papers/w18315
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.researchgate.net/publication/227349575_Seven_Centuries_of_Energy_Services_The_Price_and_Use_of_Light_in_the_United_Kingdom_1300-2000
https://www.ofcom.org.uk/__data/assets/pdf_file/0020/224192/uk-home-broadband-performance-technical-report-march-2021-data.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0020/224192/uk-home-broadband-performance-technical-report-march-2021-data.pdf
https://nic.org.uk/studies-reports/national-infrastructure-assessment/baseline-report/baseline-report-annex-a-digital/
file:///C:/Users/zziani/Downloads/hiscock02transportationresdtranspos.pdf
https://activelivingresearch.org/sites/activelivingresearch.org/files/ALR_Review_ActiveTransport_January2016.pdf
https://deliverypdf.ssrn.com/delivery.php?ID=958073117127104004009102093096120069125005091051065087123098018010087005031119085103030041056026022014118074102087008064091117108051086036081071075123028004116069039018035121093083003124067081079080080104086094104006118109108085075025125104000126092&EXT=pdf&INDEX=TRUE
https://www.witpress.com/Secure/elibrary/papers/UT11/UT11020FU1.pdf
https://www.witpress.com/Secure/elibrary/papers/UT11/UT11020FU1.pdf
https://tram.mcgill.ca/Research/Publications/Commute%20Stress.pdf
https://core.ac.uk/download/pdf/223214133.pdf
https://core.ac.uk/download/pdf/223214133.pdf
https://www.ericsson.com/en/press-releases/2016/2/streaming-delays-mentally-taxing-for-smartphone-users-ericsson-mobility-report
https://www.ccwater.org.uk/wp-content/uploads/2020/08/Water-Matters-Highlights-report-2019-2020.pdf
https://www.ofcom.org.uk/research-and-data/data/statistics/stats22
https://www.ofgem.gov.uk/customer-service-data
https://www.researchgate.net/publication/314262260_The_Effect_of_Employment_Status_on_Life_Satisfaction_in_Europe
https://nic.org.uk/studies-reports/growth-across-regions/
https://www.tandfonline.com/doi/full/10.1080/00343404.2019.1619928
https://www.researchgate.net/publication/314262260_The_Effect_of_Employment_Status_on_Life_Satisfaction_in_Europe
https://www.nber.org/papers/w18315
https://nic.org.uk/studies-reports/behaviour-change-and-infrastructure-beyond-covid-19/behaviour-change-scenario-development-methodology/
https://uk-air.defra.gov.uk/
https://www.gov.uk/government/publications/strategic-noise-mapping-2019
https://data.gov.uk/dataset/d461bbc1-eb51-4852-8a9a-45dbf28aa230/noise-exposure-data-round-3
https://www.gov.uk/government/collections/environment-agency-data-on-business-environmental-performance
https://www.gov.uk/government/publications/water-and-sewerage-companies-in-england-environmental-performance-report-2020
https://environment.data.gov.uk/water-quality/view/landing
https://jncc.gov.uk/our-work/ukbi-overview-of-trends-2020/
https://nic.org.uk/app/uploads/Updated-Natural-Capital-Paper-Web-Version-Feb-2021.pdf
https://www.ons.gov.uk/releases/accesstogardensandpublicgreenspaceingreatbritain
https://www.gov.uk/government/collections/people-and-nature-survey-for-england
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/dataset/
https://www.ofcom.org.uk/research-and-data/multi-sector-research/infrastructure-research
https://www.ons.gov.uk/peoplepopulationandcommunity/personalandhouseholdfinances/expenditure
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1028591/CX_LETTER_NIC_REMIT_271021.pdf
https://d3cez36w5wymxj.cloudfront.net/wp-content/uploads/2020/07/16180916/Main-Report-Spring-2020.pdf
https://d3cez36w5wymxj.cloudfront.net/wp-content/uploads/2020/03/08184047/Bus-passenger-survey-autumn-2019-main-report.pdf
https://d3cez36w5wymxj.cloudfront.net/wp-content/uploads/2020/07/21121252/SRUS-Report-2020.pdf
https://transportfocusdatahub.org.uk/
https://www.ofgem.gov.uk/customer-service-data
https://www.ofcom.org.uk/phones-telecoms-and-internet/advice-for-consumers/quality-of-service/report
https://www.ofwat.gov.uk/regulated-companies/company-obligations/outcomes/service-and-delivery-2020-21/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/baseline-report/baseline-report-social-research/
https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/articles/measuresofnationalwellbeingdashboard/2018-04-25
https://transportforthenorth.com/reports/land-value-report/
https://nic.org.uk/app/uploads/Urban-Transport-Analysis_-Capacity-and-Cost_Combined.pdf
https://nic.org.uk/studies-reports/national-infrastructure-assessment/
https://nic.org.uk/studies-reports/national-infrastructure-assessment/national-infrastructure-assessment-1/impact-and-costings-notes/

NATIONAL
INFRASTRUCTURE
COMMISSION

Better infrastructure for all

Finlaison House
15-17 Furnival Street
London EC4A 1AB

(@ nic.org.uk

, @NatlInfraCom

June 2022



	Executive summary
	Interpreting the objective
	The Commission's definition of quality of life
	Infrastructure and quality of life in the UK
	Measuring the objective

	Acknowledgements
	Remit and structure of the Commission
	Endnotes

