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INTRODUCTION
In 2019, Gaist undertook a comprehensive health check of the state of footways 
in England on behalf of the Department for Transport. Using a wide sample from 
different regions, the 2019 project provided detailed information on the current state 
as well as an evaluation of the cost to bring and keep all footways in good condition. 

This 2021 report presents a re-calculation of the footway base data using our 
national databank and new additional data collected since the previous report. In 
total, the re-calculation includes 17,829 miles (28,693 km) of new data on footways 
both pre- and post-Covid-19 restrictions. 

The reports serve as an evidence base for potential investment in highways 
maintenance across the carriageway, footway and cycleway assets, and for analysis 
of future costs arising from increased investment in new cycling and walking 
infrastructure.

The work has been commissioned on behalf of the Department for Transport via the 
Road Asset Management Framework (RAMS).1

The assessment is being undertaken by Gaist, a multi-award-winning highways 
technology company which uses digital processes and advanced data-science 
techniques to provide deep insights about the condition of our roads and roadscape 
to organisations in the UK and internationally.

Gaist is the only highways technology company that holds 2.5 billion continually 
refreshed high definition roadscape images in our national databank. Our imagery 
and analysis provide a transparent and accessible single source of truth about the 
UK’s highway assets.

1 The Road Asset Management System (RAMS) framework 2021-2025, established by Blackpool Council, provides a route for 
local authorities and other public sector organisations to access road data and intelligence from Gaist, the preferred supplier. 
The contract is used by local authorities’ across England. https://highways-news.com/gaist-wins-place-on-renewed-rams-
framework/ 
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OBJECTIVE
The objective of this project is to assess the condition of footways (pavements), 
ascertain those that are in poor condition and identify the types of damage with the 
greatest impact on the condition. The assessment also provides an evaluation of the 
work required to ensure all footways in England are in a healthy state. Defined as 
the work bank, this means the total cost of maintenance work to bring and keep all 
sections of footway in good condition. 

This work demonstrates the importance of asset management for essential national 
public infrastructure. The principle is to deliver the best possible outcomes over the 
long-term.

The strategic business model is achieved through building a detailed understanding 
of the type and condition of the footway asset, which in turn is used to establish 
the value of the network and to model a long-term approach based on maintenance 
interventions at optimum times in the asset’s whole lifecycles.
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EXECUTIVE SUMMARY

Walking brings 
physical and 

economic benefits: 
productivity at work; 
vibrant high streets; 

improved health

In 2019-20, 71%  
of all adults walked  

at least once per  
week

Good footways 
improve 

connectivity  
and mobility. 

WHAT WE KNOW:

26% of all trips  
are made on foot

9% of commutes to 
work are by walking 41% of children walked 

to school in 2019/20

Walking 
contributes to 

better air quality 
and tackling 

climate change



6  |  HEALTHY PAVEMENTS  2021 national examination of footways

WHAT WE DID:

30% of all rural 
authorities in England

31% of all semi-urban 
authorities in England

37% of all urban  
authorities in England

35% of all ultra-urban 
authorities in England

This analysis covers

WHAT WE FOUND:
Since 2019, footways across all family groups are in a cycle of gradual decline 
into poor condition. Whilst we would expect to see this with any large UK asset, 
deterioration is an ongoing action which means that the downward trend will 
continue if maintenance interventions do not take place. 

Replacing or patching up failed footways is the least cost-effective approach to 
maintenance, whereas preventative maintenance is the key factor in good asset 
management over an increasingly ageing infrastructure. Thus repairs within the 
middle band become more critical for prioritisaton across this large asset group.
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Grade 5
Grade 1

Grade 2

Grade 3

Grade 4

The proportion of grade 1 and 2 in all groups has decreased.

The proportion of grade 3 and 4 in all groups has increased.

On a more positive note, the proportion of grade 5 has decreased slightly across 
all family groups. 

It is worth noting that local authorities place great emphasis on the impact of 
safety defects. A grade 5 footway is in a poor condition for users, so is likely to 
require small-scale reactive repairs to prevent trips and falls. Safety repairs can 
bring the condition up to grade 4 or even 3, depending on the extent of the 
damage and repair. However, small reactive repairs in the longer term are less 
value for money than preventative interventions which maintain the footway in 
reasonable condition. 

Similarly, complete renewal or replacement will return the footway to a good 
condition but can be an expensive and time-consuming maintenance option. 
However, urban realm schemes often incorporate new footway design and 
construction, bringing local infrastructure up to a good standard again.
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BITUMINOUS SURFACING -

SEMI-URBAN FAMILY GROUP FOOTWAYS -

KERBING -

RURAL FAMILY GROUP FOOTWAYS -

ULTRA-URBAN FAMILY GROUP FOOTWAYS -

DAMAGE TYPES -

makes up the majority of footways across all family groups and 
is one of the most resilient when looking at deterioration.

have the highest percentage in poor condition,  
followed by ultra-urban.

is in generally good condition - kerbs in the ultra-urban 
family group show the lowest percentage in good condition.

are in better condition than those in other family groups.

have the lowest proportion of footways in good condition.

across all groups are predominantly subsidence, 
patching, reinstatement and fretting.

The total cost to bring up and keep footways 
in England in good condition is… 
(excluding London)

£1.695 BILLION

VEGETATION GROWTH -
is a common risk factor across all family groups.
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01.
SCOPE

All images from Gaist national databank © Gaist
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SCOPE

WHAT IS BEING ASSESSED? 

The assessment focuses on the physical condition of footways.

• Also known as pavements, footways form part of the highway where there is 
also a carriageway present.

• The assessment includes all types of footways, the kerbs and any hardened 
verges where they run alongside the footway. 

• The assessment focuses on footways which are maintained by local highway 
authorities, rather than on the strategic network for which Highways England 
is responsible.

• Where a footway is not visible due to obstruction or road closure, it is marked 
as ungraded. Only 2.81% of the total footway sample could not be graded.

• The assessment does not include footpaths. These are rights of way for 
pedestrians only, such as alleyways or country paths.

• The assessment is concerned with footways maintained at public expense (the 
public highway) so private roads are not included.

• The condition of grass verges is not assessed even if they run alongside the 
footway. These are a different asset to footways with a different maintenance 
regime.

• There is a huge variation in size, age, location and building materials and 
therefore Gaist’s assessment has covered a wide sample of types of footway 
in various settings.

01.
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HOW IS THE DATA CAPTURED?
Gaist vehicles capture forensic data via high-definition imagery that allows a 
common view reference point regardless of audience. The vehicles are equipped 
with a bespoke camera configuration that enables the rapid capture of images 
every metre from ‘fence to fence,’ including the footways on both sides of the 
road. These multiple images are then seamlessly knitted into a high-definition 
video with magnification capabilities, providing a complete view of the roadscape 
and its context.

Gaist’s map-based surveys are a single source of truth which is easily viewed 
and understood. Recognising the importance of transparency for the audiences, 
information is presented both visually and in plain English terms which describe 
exactly what is in situ.

Footway

Ke
rb FootwayCarriageway

Ke
rb
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Every section of footway is then assessed in detail for condition, surface material 
and other factors such as kerb condition. The results are analysed to tell us about 
the current state of our footways.

This information provides the basis for further analytics and statistical modelling 
on the overall financial and maintenance requirements to ensure all footways in 
England are brought up to and kept in good condition. 

No footway 
on one side: 

property 
boundary, 

wall, hedge, 
green 

space, etc.

Ke
rb FootwayCarriageway

Ke
rb

WHAT DATA IS USED?
For the original 2019 report, Gaist captured a robust sample of the road network 
across different local authorities covering all regions of England. 

This new analysis for the 2021 assessment includes updates to the original data 
where new surveys have been undertaken plus additional data from areas that 
were not previously included.

This widespread data capture ensures that sufficient information is obtained to 
account for regional variations such as geology, local materials, weather patterns 
and topography, as well as urban and rural settings. All these variations influence 
how footways are constructed and how they might deteriorate. 

The information is drawn from the largest ever data sample in the UK where the 
data has been collected and analysed directly rather than being collated from 
different authorities. This ensures that the format and standard of the data is 
consistent across the country. Analysis and comparisons are easy to make based 
on extent of damage to each footway rather than only by type of footway. 

This also ensures that there is no risk of a range of different interpretations or 
weightings being applied to any of the data, as it is all via a single process rather 
than through third parties.
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Rural family group: 
mainly countryside

HOW ARE FOOTWAYS CATEGORISED?
Each authority is assigned to a family group and the footways are categorised 
according to that assigned group.

This aligns with the Gaist 2019 report which categorised family groups as 
requested by the Department for Transport in line with UK Road Liaison Group 
reports received on highway data. 

The family groups are based on the amount of road network within the local 
authority, representing the density and amount of infrastructure served by the 
network.2 These groups are a useful way of categorising not only where a footway 
is situated but also what type and amount of usage to which it may predominantly 
be subjected within the authority’s boundary.

Semi-urban family group:  
a mix of urban and rural

Urban family group: mainly 
towns and built-up areas

Ultra-urban family group:  
almost all urban

2 See Appendix 1: Definitions for a more detailed breakdown of each family group
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WHAT IS THE DIFFERENCE BETWEEN RURAL  
AND URBAN NETWORKS?
In terms of infrastructure, there can be significant differences. The largest 
percentage of footways are found in urban areas where there are greater 
concentrations of people and of buildings and other infrastructure.

In terms of connectivity, rural areas tend to have fewer options in types and 
frequency of transport modes.

Rural

Villages and hamlets have a limited network of footways, particularly in older 
settlements. There is little or no footway on country lanes where only isolated 
buildings are situated.

Populations, buildings, and traffic are more spread-out leading to less concentrated 
footway infrastructure. With less population and infrastructure density, rural 
footways are generally subjected to lower levels of pedestrian usage (and other 
types of traffic such as delivery vehicles) than in urban environments. 

Certain rural locations such as popular amenities, beauty spots or holiday 
destinations will experience higher levels of footfall particularly on a seasonal 
basis.

According to the National Travel Survey’s urban/rural analysis in 20183, people 
in rural areas made more car trips and less walking trips than the average. This is 
likely to reflect fewer public transport options, greater distances to work, services 
and amenities, and lack of linking footways particularly on high speed narrow 
carriageways. 

Despite higher car use, rural poverty combined with lack of transport choices 
has a significant negative impact on individuals who are limited by the local 
infrastructure. A report of the Institute for Public Policy Research (IPPR) 
Environmental Justice Commission identifies the issues that this brings: ‘The lack 
of rural transport options leaves rural communities car dependent and “strikes 
at the heart of rural disadvantage, impacting people’s access to employment, 
education and training, health, shops, and a host of other activities. It is a key 
driver of rural isolation and loneliness” (Rural Services Network 2021).4

3 Department for Transport, (July 2019), National Travel Survey: England: 2018, p.28. Available at: https://www.gov.uk/
government/statistics/national-travel-survey-2018 
4 Institute for Public Policy Research, (June 2021), All Aboard: A plan for fairly decarbonising travel, p.30. Available at: https://
www.ippr.org/research/publications/all-aboard
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Urban

People in urban areas have lower car ownership.5 This is partly due to the 
accessibility of bus, rail, cycle and walking transport links, as well as closer 
proximity to more workplaces and amenities. 

However, lower car ownership may also indicate reduced travel choices: in 2019, 
55% of households in the bottom 20% of household income owned at least one 
car compared to 86% of households in the top 20% of household income.6

‘Left behind neighbourhoods’ are categorised by poor infrastructure, particularly 
physical and digital connectivity, which severely reduces residents’ social, health, 
work, leisure and other opportunities. These ‘Left behind neighbourhoods’ 
feature in the most deprived 10% of areas according to the Index of Multiple 
Deprivation (IMD) and the 10% areas of greatest need in the Community Needs 
Index (CNI). A recent All Party Parliamentary Group report on left-behind 
neighbourhoods found that smaller towns in coastal and former industrial 
communities record some of the longest travel time to reach key services and 
have some of the lowest car ownership.7

Urban networks are generally under much more pressure than rural networks. A 
Pteg (Passenger Transport Executive Group, now Urban Transport Group) report 
of 20158 noted that local roads in urban conurbations work hard, carrying large 
volumes of commercial and construction traffic, buses, cyclists, pedestrians and 
even trams. These networks can suffer from greater levels of pollution, wear and 
tear and general damage – for example, parking on footways or a large number of 
reinstatements arising from the installation and maintenance of household services. 

5 Ibid, p.29
6 Department for Transport, (August 2020), National Travel Survey: England 2019, p.3. Available at: https://www.gov.uk/
government/statistics/national-travel-survey-2019 
7 All-Party-Parliamentary Group: Left Behind Neighbourhoods, (March 2021), Connecting communities: improving transport 
to get ‘left behind’ neighbourhoods back on track, p.33. Available at: https://www.appg-leftbehindneighbourhoods.org.uk/
publications/ 
8 Pteg, (Passenger Transport Executive Group, September 2015), A Bumpy Ride: The Funding and Economics of Highways 
Maintenance on local roads in the English City Regions, p.7. Available at: http://www.urbantransportgroup.org/resources/
types/reports/bumpy-ride-local-highways-maintenance
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HOW MUCH OF ENGLAND IS COVERED BY THE DATA SAMPLE?

Footways assessed
35,101 miles
(56,490 km) 

Rural family group: 
9,596 miles

(15,443.54 km) 

Semi-urban family group: 
9,692 miles

(15,598.49 km) 

Urban family group: 
6,099 miles

(9,816.01 km) 

Ultra-urban family group: 
9,713 miles

(15,632.25 km) 



02.
CONTEXT

All images from Gaist national databank © Gaist
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CONTEXT

A BOLD VISION 
The Prime Minister has articulated a clear vision for increasing cycling and walking, 
backed by strategic plans and funds. 

In 2017, the Department for Transport’s Cycling and Walking Investment Strategy 
(CWIS) laid out the objectives and actions to achieve the government’s ambitions 
for placing cycling and walking at the heart of our travel choices. 

CWIS 2 is now in the pipeline, with the All Party Parliamentary Group on Cycling 
and Walking launching an inquiry to inform this second investment strategy.9

The 2017 strategy included targets for 2020 to increase walking and cycling 
activity, including the number of children walking to school, and to decrease the 
number of cyclists killed or seriously injured (KSI).10 A 2020 report to Parliament 
on the CWIS highlighted that £1.2 billion has been successfully invested in 
initiatives such as Bikeability and Cycle Ambition Cities, as well as the Access Fund  
to assist local authorities engage with their communities on active travel, and in 
support for councils to develop local Cycling and Walking Infrastructure Plans 
(CWIPs).11

Results from the CWIS active travel model show that the 2025 target for walking 
stages is already exceeded, but more investment beyond current levels may be 
required to achieve the 2025 cycling target.12 Formal monitoring and evaluation of 
specific funding projects undertaken by the Department for Transport show that 
the cycling and walking interventions have had a positive impact on the towns and 
cities where they have been delivered.13 

02.

9 Department for Transport, (2017), Cycling and Walking Investment Strategy, p.7. Available at: https://www.gov.uk/
government/publications/cycling-and-walking-investment-strategy 
10 https://highways-news.com/all-party-parliamentary-group-for-cycling-and-walking-launches-new-inquiry-to-help-shape-
next-cycling-and-walking-strategy/ 
11 Ibid, p.7
12 Department for Transport, (February 2020), Cycling & Walking Investment Strategy, Report to Parliament: Moving Britain 
Ahead, p.4-5. Available at: https://www.gov.uk/government/publications/cycling-and-walking-investment-strategy-cwis-
report-to-parliament 
13 Ibid, p.37
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In Summer 2020 the Prime 
Minister launched ambitious 
plans to boost walking and 
cycling in England, with a 
vision for half of all journeys in 
towns and cities to be cycled 
or walked by 2030. This 
commitment is backed with £2 
billion of investment over five 
years. 

Gear Change, published in the 
summer of 2020 following 
Covid-19 restrictions, sets the 
direction for future investment 
and design standards in walking 
and cycling. The emphasis is on 

appropriate and high quality interventions such as physically segregated cycle lanes 
rather than aesthetic or minimal changes to infrastructure.14 

A new organisation, Active Travel England, is being set up as the regulatory body 
to oversee performance on active travel and statutory consultee on planning 
developments15 whilst a Walking and Cycling Commissioner will be appointed to 
oversee the commitment to active travel.

Gear Change, setting out the case for step change, notes: “Increasing cycling and 
walking can help tackle some of the most challenging issues we face as a society – 
improving air quality, combatting climate change, improving health and wellbeing, 
addressing inequalities and tackling congestion on our roads.”16 

In March 2021, the government announced the intention to publish a second 
4-year statutory cycling and walking investment strategy (CWIS 2) “reflecting the 
new policies in gear change and the multi-year funding settlement.”17

In July 2021 the Prime Minister published Gear Change: One Year On, which 
increased funding to £338 million this financial year and celebrated what has been 
achieved in the past twelve months.18    

WHY DO FOOTWAYS MATTER?
Travel on foot created highway infrastructure across the UK that existed centuries 
before cars became commonplace. Living Streets comments that “walking is the 
oldest, cheapest and greenest form of transport there is.”19 

The Government’s ambitions for walking infrastructure recognise the essential 
role that footways play in keeping the country healthy and moving by:

• Providing for the vital ‘last mile’ for work, schools, shops and other amenities. 

• Forming part of journeys where one or more transport modes are used or 
where more than one trip may be made (trip chaining).

14 Ibid, p.41
15 https://cyclingindustry.news/active-travel-england-created-to-oversee-uk-govs-2bn-cycling-and-walking-investment/ 
16 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.26 – 33. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england 
17 Ibid, p.8
18 https://www.gov.uk/government/speeches/cycling-and-walking-investment-strategy-2
19 Living Streets, (2021), London: a manifesto for walking, p.1. Available at: https://www.livingstreets.org.uk/media/6076/a-
manifesto-for-walking-nationwide-version-new.pdf 
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• Enabling door-to-door journeys by serving as a critical link to public transport.

• Playing a fundamental part in active travel which improves the health of the 
nation.20

• Helping to bring prosperity to high streets. 

• Making an important contribution to how people with mobility difficulties 
can travel.

• Providing connectivity for local communities.

• Offering an alternative to the private car, for those who cannot afford or 
choose not to use one.

WHAT DO THE WALKING SURVEYS TELL US?

Journey types

A trip is defined as a one-way course of travel with a single main purpose. 

People also undertake staged journeys where one or more modes of transport are 
used. Walking is the primary linking method for many of these staged journeys 
and especially where public transport is used.

Women particularly may carry out chaining trips, moving from one location and 
purpose onto another, such as escorting children to school and then going on to 
work or other tasks.

Footways do not only provide for walked journeys – they are also used by people 
in wheelchairs or mobility scooters.

Statistics

In 2019, walking made up 26% of all the trips in England according to the 
Department for Transports statistics.21 This is a slight decrease from 27% in 2018 
although figures are pre-Covid. Since 2015, the number of trips and the number 
of miles covered has increased overall.22

In 2019, car use was the predominant mode of travel to work (68%) with walking 

20 House of Commons Transport Committee, (July 2019), Active travel: Increasing levels of walking and cycling in England 
Eleventh Report of Session 2017–19, p.6. Available at: https://publications.parliament.uk/pa/cm201719/cmselect/
cmtrans/1487/1487.pdf 
21 Department for Transport, (August 2020), Walking and Cycling Statistics, England: 2019, p.5. Available at: https://
www.gov.uk/government/collections/walking-and-cycling-statistics 
22 Ibid, p.1
23 Department for Transport, (December 2020), Transport Statistics, Great Britain, p.3. Available at: https://www.gov.uk/
government/statistics/transport-statistics-great-britain-2020
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at 9% just behind rail travel (11%).23 During 2020, the Transport Technology Forum 
(TTF) reported a significant decrease in private vehicle traffic. A year on, TTF reports 
traffic exceeding pre-lockdown levels but the pattern has changed – for example, 
more goods vehicles doing home deliveries – which would suggest that local 
community infrastructure and activity remains an important feature in everyday life.24

In nearly all local authorities, 71% or more of the adult population were walking at 
least once a week in 2019, an increase from 60% the previous year.25

24% of walking trips are for just walking and 21% are for education/escort 
education. Many of these take place in local neighbourhoods – for example, 47% 
of primary school children walk to school.26

The most common reason given by people for not walking more was that 
they walk enough already, although weather was also cited as a factor. A large 
proportion of respondents did not identify anything that would encourage 
them to walk more. Options that were selected included safer roads (20%), well 
maintained pavements (17%) and safe crossing points (10%).27

NHT survey 2020

Headline results show that satisfaction on walking 
and cycling was lower compared to the previous 
year, except for two indicators. Public satisfaction 
indicators for highway maintenance also show a 
decrease except for two KBIs (key behavioural 
indicators). 

More work may need to be done to win over public 
opinion: despite being undertaken during the pandemic, the NHT survey reports 
that more of the public disagreed than agreed with the statement that they could 
‘travel by car less’ and it was a similar picture for ‘walking, cycling or using public 
transport more’.28

24 https://www.traffictechnologytoday.com/news/covid-19-news/uk-traffic-volumes-exceed-pre-covid-levels-with-
differences.html 
25 Department for Transport, (August 2020), Walking and Cycling Statistics, England: 2019, p.1. Available at: https://www.
gov.uk/government/collections/walking-and-cycling-statistics 
26 Ibid, p.3
27 Ibid, p.5
28 National Highways & Transport Network, (2020), Executive Overview: 2020 NHT Public Satisfaction Survey, p.2. 
Available at: https://nhtnetwork.org/survey-results/
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WHAT IS ACTIVE TRAVEL?
Active travel is defined as journeys made by physically active means, including 
horse riding, skateboarding, roller skating and riding a scooter. The most common 
forms of active travel are walking and cycling.29 Electric bicycles, with the 
additional assistance they provide, encourage more people to cycle where hills or 
distance might be off-putting. 

Whilst an electric scooter does not require much activity on the part of the user, 
this form of transport contributes to sustainable travel. Although current legislation 
prohibits use on the public highway, various options are being trialled across locations 
in the UK. Concerns regarding safety for all road users, and particularly those with 
disabilities, have meant that e-scooter rental schemes are not designed around use 
on the footway, although this does not prevent private use on the footway.30

WHAT BENEFITS DO OUR FOOTWAYS BRING?
Footway infrastructure is an essential enabler for active travel and for those who 
do not have access to a car.

Good quality footways encourage people to walk and provide the environment 
that walking deserves. Good quality footways help people with wheelchairs or 
mobility scooters to move more easily around the external environment.

The Government’s CWIS 1 stressed that for its ambition to be realised: “our towns 
and cities need to have an environment that properly enables and incentivises 
higher levels of active travel.”31 

This message is reinforced in Gear Change, which lays out design principles to 
ensure an attractive and appropriate highway infrastructure for active travel:

“Bold action will help to create places we want to live and work – with better 
connected, healthier and more sustainable communities.”32

29 House of Commons Transport Committee, (July 2019), Active travel: Increasing levels of walking and cycling in 
England Eleventh Report of Session 2017–19, p.6. Available at: https://publications.parliament.uk/pa/cm201719/
cmselect/cmtrans/1487/1487.pdf 
30 https://www.transport-network.co.uk/TfL-e-scooter-trial-has-safety-at-its-heart/17321
31 Department for Transport, (2017), Cycling and Walking Investment Strategy, p.7. Available at: https://www.gov.uk/
government/publications/cycling-and-walking-investment-strategy 
32 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.8. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england
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Health 

The health benefits of active travel are well documented and measured. These are 
referenced within the government’s Gear Change as a vital reason to transform 
our transport system:

“Physical inactivity is responsible for 1 in 6 UK deaths and costs the NHS up 
to £1bn per annum, with further indirect costs calculated at £8.2bn…Physical 
activity, like cycling and walking, can help to prevent and manage over 20 chronic 
conditions and diseases, including some cancers, heart disease, type 2 diabetes 
and depression.”33

Over the past year whilst travel has been restricted, walking and other forms 
of active travel within local neighbourhoods has increased. Retaining and even 
increasing this level of activity is a key part of the UK’s green and healthy recovery 
from the pandemic.

A recent assessment prepared for the Department for Transport found that the 
most effective method of encouraging a switch to active travel was to focus on 
the health benefit rather than on environmental benefits or receiving rewards.34

The study also reported that shifts to active travel were most successful for 
short and simple journeys.35 “Schemes to encourage cycling and walking are less 
successful when part of more complex, multi-mode journeys.” Thus an emphasis 
on health benefits and manageable short journeys appear to be the best levers to 
change behaviours to more active travel.36

33 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.8-9. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england
34 NatCen Social Research, (December 2020), Impact of interventions encouraging a switch from cars to more 
sustainable modes of transport, p.12. Available at: https://www.gov.uk/government/publications/switching-to-
sustainable-transport-a-rapid-evidence-assessment 
35 Ibid, p.1
36 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.18. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england 
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41% of children walk to school, with a further 3% cycling. Active travel to school 
can play a pivotal role in tackling child obesity, a primary concern for government. 

The most successful walk-to-school interventions centre around safe 
environments, such as crossing points, and proximity to the school or to a ‘walking 
bus.’37 As secondary schools have wider catchment areas than primary schools, 
careful consideration is required on how to enable active journeys in a safely 
managed environment. 

Environment

In 2019, the Parliamentary report from the Transport Committee on Active Travel 
identified how active travel combats “the economic, human and environmental 
costs of inactivity, climate change, air pollution, and traffic congestion.”38

Both pre-Covid and in more recent months, the congestion on our road network 
is increasing, with high levels of traffic disruption, engine emissions and poor 
air quality, all of which have a detrimental effect on individuals, businesses, and 
society. Poor air quality levels have necessitated the introduction of Clean Air 
zones to reduce the amount of pollution from vehicle emissions in some of our 
towns and cities.

The government’s approach to Net Zero seeks to tackle the dual issues of climate 
change and air quality. By 2030, the UK has committed to phasing out all new 
sales of petrol and diesel cars and by 2035, all vehicles will have zero emissions at 
the tail-pipe.39

However, the replacement of ICE (internal combustion engine) cars cannot resolve 
all our traffic issues in isolation. An Institute for Public Policy Research (IPPR) 
report notes that: “Creating more liveable streets and neighbourhoods, alongside 
the shift to electric vehicles, is essential to realising the economic, environmental 
and social benefits of a transformed transport system.” 40

37 NatCen Social Research, (December 2020), Impact of interventions encouraging a switch from cars to more 
sustainable modes of transport, p.25. Available at: https://www.gov.uk/government/publications/switching-to-
sustainable-transport-a-rapid-evidence-assessment 
38 House of Commons Transport Committee, (July 2019), Active travel: Increasing levels of walking and cycling in 
England Eleventh Report of Session 2017–19, p.5. Available at: https://publications.parliament.uk/pa/cm201719/
cmselect/cmtrans/1487/1487.pdf 
39 https://www.gov.uk/government/news/government-takes-historic-step-towards-net-zero-with-end-of-sale-of-new-
petrol-and-diesel-cars-by-2030 
40 Institute for Public Policy Research, (June 2021), All Aboard: A plan for fairly decarbonising travel, p.5. Available at: 
https://www.ippr.org/research/publications/all-aboard
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and increase walking would lead to savings of £567 million annually from air quality alone 
and prevent 8,300 premature deaths each year.”41  

A public opinion survey by the Department for Transport on traffic and road use following 
interventions under the Emergency Active Travel Fund found that respondents clearly 
supported the reduction of traffic. A lower but significant percentage were keen on 
reallocating the space for walking and cycling, showing that the environmental benefits of 
less traffic are appreciated irrespective of proactive alternative measures: 

“Three quarters of respondents supported the reduction of road traffic in towns and cities in 
England (77%) and their local area / neighbourhood (78%), and two thirds of respondents 
were supportive of reallocating road space to walking and cycling across towns and cities in 
England (66%) and their local area / neighbourhood (65%)”42 

 

 
Chart reproduced from Department for Transport, Public Opinion Survey on Traffic and Road Use, p.9 (© Kantar 2020).   

A recent consultation by the Department for Transport on how to tackle pavement parking 
seeks to improve the walking environment by removing obstructions that can particularly 

 
41 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.9. Available at: 
https://www.gov.uk/government/publications/cycling-and-walking-plan-for-england 
42 Department for Transport, (November 2020), Public Opinion Survey on Traffic and Road Use, p.4. Available 
at: https://www.gov.uk/government/publications/public-attitudes-towards-traffic-and-road-use  

Redefining infrastructure to promote cycling and walking is a key aim in the green 
economic recovery and in getting Britain moving differently: “Meeting the targets 
to double cycling and increase walking would lead to savings of £567 million 
annually from air quality alone and prevent 8,300 premature deaths each year.”41 

A public opinion survey by the Department for Transport on traffic and road 
use following interventions under the Emergency Active Travel Fund found that 
respondents clearly supported the reduction of traffic. A lower but significant 
percentage were keen on reallocating the space for walking and cycling, showing 
that the environmental benefits of less traffic are appreciated irrespective of 
proactive alternative measures:

“Three quarters of respondents supported the reduction of road traffic in towns 
and cities in England (77%) and their local area / neighbourhood (78%), and two 
thirds of respondents were supportive of reallocating road space to walking 
and cycling across towns and cities in England (66%) and their local area / 
neighbourhood (65%)”42

A recent consultation by the Department for Transport on how to tackle 
pavement parking seeks to improve the walking environment by removing 
obstructions that can particularly impact people with mobility difficulties or for 
parents with young children.43 Pavement parking can also damage the footway, 
creating potential hazards for users and greater maintenance costs to local 
authorities.

41 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.9. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england
42 Department for Transport, (November 2020), Public Opinion Survey on Traffic and Road Use, p.4. Available at: 
https://www.gov.uk/government/publications/public-attitudes-towards-traffic-and-road-use
43 Department for Transport, (October 2020), Pavement parking: options for change. Available at: https://www.gov.uk/
government/consultations/managing-pavement-parking/pavement-parking-options-for-change
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Prosperity

The economic benefits of walking and cycling are much better understood now 
than in previous decades. Retailers tended to over-estimate how many of their 
customers came by car and therefore placed high importance on vehicle access to 
shopping areas.

However, the advent of a pavement café culture in many busy locations and the 
evidence from various reports on active travel’s contribution to prosperity in the 
high street has helped many businesses to appreciate better investment into non-
vehicular infrastructure. 

Case studies show that walking and cycling projects can increase retail sales by up 
to 30%.44 People who walk tend to spend 40% more than people who drive.45 

A 2017 survey of London’s Business Improvement Districts (BIDs) revealed a 
high level of support for this: “Over 85 per cent of responding BIDs said a good 
environment for walking, cycling, and spending time in is important for business 
performance.”46

Aside from spending more time and money in the high street, active travel 
generates other direct and indirect economic benefits. Transport for London’s 
evidence pack identifies positive contributions to social value, productivity, 
business retention of staff and customers, and keeping the city moving.47

44 Living Streets, (2018), The Pedestrian Pound: The business case for better streets and places, p.11. Available at: 
https://www.livingstreets.org.uk/about-us/reports-and-research 
45 Transport for London and partners, (2020), Walking & Cycling: the Economic Benefits, p.5. Available at: https://tfl.gov.
uk/corporate/publications-and-reports/economic-benefits-of-walking-and-cycling
46 University of Westminster, commissioned by Transport for London, (November 2018), Healthy Streets: A Business 
View, Results from a survey of London’s Business Improvement Districts, p.6. Available at: http://content.tfl.gov.uk/
healthy-streets-a-business-view.pdf 
47 Ibid
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Equalities and levelling up

Good footway infrastructure can make an important contribution to social 
inclusion - research has shown that the built environment can make a big 
difference to ‘walkability’.48 Blackpool Council, for example, includes social value 
as part of its maintenance planning, looking at what each part of the network 
offers to local communities such as access to parks, shops, schools, healthcare and 
leisure activities.

As noted earlier, travel on footways is the most accessible and cheapest form of 
transport. There are a higher percentage of walking trips undertaken by:

• Women – particularly women in their 30s who are likely to be escorting 
children to school.49

• Primary school children

• Households without a car - 53% of all their trips are walked compared to 23% 
of trips for those in households with access to a car.50

• Ethnic minorities compared to the population average.51 

To design and maintain the right walking infrastructure, there needs to be 
comprehensive consideration of the diverse needs of communities. For example, we 
now better understand the impact of placing too much emphasis on the long single 
commute to work rather than the more complex, shorter trips for education, care or 
shopping. There is better appreciation that users’ needs are not static over time.52

To fully understand and provide equitable travel access, walking must also be viewed 

48 See https://journals.sagepub.com/doi/10.1177/0265813515610672 which compares the walkability of different 
neighbourhoods.
49 Department for Transport, (August 2020), Walking and Cycling Statistics, England: 2019, p.5. Available at: https://
www.gov.uk/government/collections/walking-and-cycling-statistics
50 Department for Transport, (July 2019), Walking and Cycling Statistics, England: 2018, p.6. Available at: https://www.
gov.uk/government/statistics/national-travel-survey-2018
51 Pearce, K. and Francis, S., published in Transportation Professional, CIHT, (May 2021), Sharper focus on diversity to 
deliver fairer travel outcomes. Available to CIHT members.
52 Francis and Pearce (August 2020), Re-imaging movement and the transport appraisal process through a gender lens. 
Available at: https://tps.org.uk/news/best-paper-by-a-young-professional-at-tpm-2020
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as the predominant linking mode alongside public transport options. This means that 
footway condition matters to people using bus, rail, tram, and other such modes. 

For people with lower incomes, older women who do not drive and ‘left-behind’ 
neighbourhoods, bus travel may be the only option for longer journeys, and 
this requires us to think about footway infrastructure as well as public transport 
infrastructure. Walking can be an essential part of these journeys, depending 
on proximity between different bus stops and number of changes. Using public 
transport is more difficult in rural communities, and with minimal footways this 
becomes more challenging.

The Department for Transport assessment on modal shifts from cars found that 
better access and proximity to public transport increased the odds of walking by 1.8 
times. There is less data to ascertain differences between urban and rural locations 
but the study found some evidence to suggest that in rural areas increasing access 
to public transport could increase the use of both public and active travel.53

There are also groups who walk less far or often for whom improving footway 
condition and walking infrastructure could make a positive impact. The 2018 
statistics include people with mobility difficulties, long-term unemployed people and 
older people who may be afraid of falling.54 Good footway condition can significantly 
improve mobility for people in wheelchairs or those with prams and buggies.

Walking can vary by ethnicity: the Department for Transport’s report on CWIS1 
included 2017-18 statistics showing that “the proportion of adults that walked 
at least once a week varied by ethnicity, between 58% for Black adults to 73% 
for White Other adults”55 – although this does not include distance travelled. The 
report also looked at economic status, revealing that long term unemployed make 
up the lowest proportion of walking at least once a week.56

The Department for Transport’s assessment of modal shift noted that “previous 

53 Department for Transport, (November 2020), Public Opinion Survey on Traffic and Road Use, p.28. Available at: 
https://www.gov.uk/government/publications/public-attitudes-towards-traffic-and-road-use
54 Age UK found that broken and uneven footways were a major concern: Pride of place: How councillors can improve 
neighbourhoods for older people, p.2. Available at: https://www.ageuk.org.uk 
55 Department for Transport, (February 2020), Cycling & Walking Investment Strategy, Report to Parliament: Moving 
Britain Ahead, p.29. Available at: https://www.gov.uk/government/publications/cycling-and-walking-investment-
strategy-cwis-report-to-parliament 
56 Ibid, p.30
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evidence reviews have highlighted that socially disadvantaged groups, such 
as ethnic minorities, women, older people, students and young people not in 
employment, education or training, are less likely to use cars and are more likely to 
face transport poverty and take fewer journeys.”57

The study also noted that take up of active travel modes can appear to be 
concentrated among more educated and socially advantaged groups 58, which 
makes it vitally important to understand and intervene in ways that make walking 
as inclusive as possible for all of society.

In 2019, the Transport Committee on Active Travel noted concerns that walking is 
not always given the attention it deserves by policy makers and transport planners 
and quoted the Parliamentary Advisory Council for Transport Safety (PACTS) which 
said that while cycling tends to have the most media focus, walking is “infinitely 
more accessible, more widely undertaken and more important in so many ways”.59

Both cycling and walking require people to feel confident and safe in their 

57 Department for Transport, (November 2020), Public Opinion Survey on Traffic and Road Use, p.32. Available at: 
https://www.gov.uk/government/publications/public-attitudes-towards-traffic-and-road-use
58 Ibid, p.36
59 House of Commons Transport Committee, (July 2019), Active travel: Increasing levels of walking and cycling in 
England Eleventh Report of Session 2017–19, p.6. Available at: https://publications.parliament.uk/pa/cm201719/
cmselect/cmtrans/1487/1487.pdf
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surroundings. For cycling, the government has set out new design principles to 
achieve this. To increase walking activity, interventions range from creating new 
infrastructure to improving the condition of existing footways. 

With a commitment to levelling up and kick-starting a green economic recovery, 
the government has announced various funding streams, such as Town Deals 
to develop green transport links and better civic infrastructure,60 future CWIS 
spending61 and the Levelling up prospectus which identifies the value in investing 
in local transport: “Almost all local journeys start and finish on local transport 
networks, so investment can make a real, tangible difference to local residents, 
businesses and communities.“ It is also clear that the government expects all local 
road schemes to deliver or improve cycling and walking infrastructure.62

Covid-19 and changing travel patterns

From March 2020, Covid-19 public health regulations focused much of the 
population’s daily activity within local neighbourhoods, substantially reducing car 
and public transport use. 

The UK is not yet fully post-pandemic although many public health restrictions are 
easing. Social distancing, meeting in outdoor environments and staying local have 
all introduced major changes to how we travelled in 2020.

During the first months of the pandemic, people walked and cycled more than 
they had before, with a big increase in going out for exercise (+189% in May-June 
and +139% in Aug-Sept). Most households observed a strict approach to trips 
outside the home during lockdown, but during summer going out for leisure, food, 
drinks and shopping increased to around 2019 levels. Whilst confidence in public 
and air transport decreased, the highest percentage of people felt safe walking 
(24%) compared to any other mode of transport during this time.64

Local authorities responded rapidly to the new requirements, supported by central 

60 https://www.gov.uk/government/news/thirty-towns-to-share-725-million-to-help-communities-build-back-better 
61 Department for Transport, (July 2020), Gear Change: a bold vision for cycling and walking, p.24. Available at: https://
www.gov.uk/government/publications/cycling-and-walking-plan-for-england
62 HM Treasury, Ministry of Housing, Communities and Local Government, Department for Transport, (March 2021), Levelling 
Up Fund Prospectus, p.9. Available at: https://www.gov.uk/government/publications/levelling-up-fund-prospectus 
63 Department for Transport, (January 2021), National Travel Attitudes Study: Wave 4 (Final), p.1. Available at: https://
assets.publishing.service.gov.uk/ 
64 Ibid, p.6
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government Emergency Active Travel Funds. Many of the interventions consisted 
of semi-temporary measures to expand cycling and walking infrastructure by 
acquiring part of or all the carriageway. 

Whereas driver behaviour is subject to strict regulations for obeying traffic rules 
such as no entry or one way systems, there are few regulations on footways 
for directing the flow of pedestrian traffic, and it will be interesting to see 
how walking behaviour may have changed in response to measures such as 
temporarily-designated one-way footways.

A recent evaluation by Transport for London and LoTAG for the London boroughs 
on 2020 emergency active travel measures found that one of the biggest issues in 
introducing such changes was not having the time to engage stakeholders and the 
wider public in ways that addressed their values about use of the public highway. 
This was a different conversation than a factual one regarding the reasons and 
impacts of change.65

School Streets generally proved popular and closures to vehicle traffic resulted in 
reduced nitrogen dioxide emissions by 23% at the morning arrival times.66

Other measures included providing priority green to pedestrians in areas with 
low vehicle traffic and adjusting traffic signals timings in busier locations so that 
pedestrians did not have long to wait at crossings, making it easier to observe 
social distancing.

Low Traffic Neighbourhoods generated the most opinions about fairness, with 
those within the neighbourhoods generally appreciating the changes and those 
on the border feeling that this could increase traffic in their own streets. Learning 
points included how to ensure good disability access and updating emergency 
service and delivery vehicles’ mapping systems.67

These Covid-19 active travel measures have had varying degrees of success in 
terms of public acceptability but have nonetheless helped communities to think 
differently about allocation of road space and will have implications for how we 
use and design public infrastructure in the future.

The refresh of Manual for Streets is taking a people-centric approach, grounded 

65 Local Government Technical Advisory Group (LGTAG) Presidents Conference, (June 2021), Delivering active travel at 
speed, presentation by TfL/LoTAG quoting a study by Dr Tom Cohen, University of Westminster Active Travel Academy.
66 Ibid, from a GLA air quality study
67 Ibid
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in the local area and catering for different demographics and different behaviours 
and form of mobility. The section on planning aims to engage and work for the 
community, seeking to reach ‘hearts and minds.’68

Patterns of travel behaviour have changed from pre-Covid society, particularly in 
terms of the morning and evening commute, and this provides a major opportunity 
to do things differently with our highway infrastructure and to design so that we 
provide healthy, green, and equitable travel choices. The next section will look at 
how maintenance can make a huge positive difference to our footways and assist 
in moving forward sustainably.

68 LGTAG Presidents Conference, (June 2021), Updating the Manual for Streets, presentation.
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CONSTRUCTION AND 
DETERIORATION

FOOTWAY CONSTRUCTION
The first stone paving has been traced to at least 4,000 BC in ancient Mesopotamia. 
The Romans used paved construction methods to move troops and supplies across 
their Empire, building the backbone of roads that still exist today in the UK.

Footway construction requires multiple layers with a type of surfacing on top. As 
each layer is put in, it is compacted to remove gaps and make it as strong as possible.

The layers work by evenly distributing any loads outwards and downwards from 
the surface into the natural earth. Each layer interacts with and supports the 
other layers to provide strength and durability. The top layer acts as waterproofing 
for the layers underneath and provides a reasonably smooth surface to walk upon.

The newer the footway, the more likely it is to follow modern construction standards 
which account for the type and volume of use expected in that location. Older 
footways may consist of a surfacing layer on compacted but unbound local materials.
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Footway deterioration 
All footways deteriorate over time although generally at a slower rate than carriageways 
because they do not have constant vehicular traffic.   

How a footway deteriorates depends on a range of factors.  If the surface layer has been 
damaged, the layers underneath will be exposed to water, wear and temperature changes.  
This then speeds up the deterioration process and can result in expensive structural 
problems within the foundations. 

 

FOOTWAY DETERIORATION
All footways deteriorate over time although generally at a slower rate than 
carriageways because they do not have constant vehicular traffic. 

How a footway deteriorates depends on a range of factors. If the surface layer 
has been damaged, the layers underneath will be exposed to water, wear and 
temperature changes. This then speeds up the deterioration process and can 
result in expensive structural problems within the foundations.

Pedestrian activity alone rarely has a directly damaging impact on footways except 
through wear. Direct damage is usually caused by vehicle overrun or by other 
activities that compromise the integrity of one or more layers.
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A study by Gaist showed a clear correlation between the presence of patching 
and reinstatement and an increased rate of deterioration, with reinstatements 
particularly causing a major shift from good condition.69 This was referenced 
in Gaist’s submission to the Select Committee on Road Funding and in oral 
comments during the evidence sessions.70  

 

The main factors that cause damage and deterioration to a footway are:

69 Gaist, unpublished, (2016 & 2018), Dr Stephen Remde, An analysis of the effects of reinstatement and patching on 
deterioration.
70 House of Commons Transport Committee, (June 2019), Local roads funding and maintenance: filling the gap, Tenth 
Report of Session 2017–19, Q201 (3 December 2018). Available at: http://data.parliament.uk/WrittenEvidence/
CommitteeEvidence.svc/EvidenceDocument/Transport/Local%20roads%20funding%20and%20governance/
Oral/93369.html

Surface material types

The surface material of a footway affects how susceptible it is to certain damage 
– for example, paving flags are more likely to crack and break if parked upon 
compared to a bituminous or concrete footway.

Different surface materials also require different maintenance treatments with differing 
costs. Identifying material types provides an understanding of the impact of damage 
and better insight into the engineering and financial requirements to rectify this.

DESIGN LIFE: how long the footway was 
supposed to last when it was first built. Many 
have grown up over the last century rather 
than being constructed to modern standards.

TRAFFIC: vehicles parking or running over 
the footway cause damage, sometimes to the 
foundations as well as the surface.

REINSTATEMENTS: utilities provide essential 
services, but even good reinstatements can 
introduce permanent weak points.

TREE ROOTS: in urban areas, these often 
come to the surface to absorb rainwater. 
The roots are strong enough to cause the 
footway to lift and break.

WEATHER: snow, ice, extreme heat and heavy 
rain all have a negative impact on footways.

DRAINAGE: footways need to be well drained 
to take water away from the surface, but many 
were not originally designed for the severe 
rainfall that we now experience.
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Gaist’s assessment identifies the whole range of surface types for footways. This 
includes flags, blockwork, cobbles, concrete and bituminous materials. It also 
includes mixed materials which are more common in footways than carriageways 
- such as flags to flex laid to alleviate damage from pavement parking or flags 
interspersed with concrete driveways.71

Damage types

Gaist’s footway condition survey identifies 20 individual damage types. These 
range from minor surface issues such as fine cracks to more serious impairment 
that will affect users. Structural problems are usually indicated by the type or 
combination of damage, such as extensive cracking with subsidence. 

Width and length of damage are identified within the condition assessment. 

CRACKING PROFILE

71 For further information on each type of surface material, see Appendix 1: Definitions.
72 https://lcrig.org.uk/

Condition grading

Gaist’s footway methodology has been developed and refined through years 
of experience working directly with local highway authorities, particularly with 
members of the Local Councils Road Innovation Group (LCRIG).72

Every part of the footway is divided into polygons, analysed for damage, and 
mapped on OS Mastermap, the UK’s most accurate mapping system.

MATERIAL LOSS RISK FACTORS
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Each polygon is given an overall condition using a 1-5 grading system based on 
the different damage types and their severity. The grade defines which stage the 
footway is at in its lifecycle, reflecting key thresholds for deterioration and the 
impact that this has on users. 

This level of grading enables much greater granularity on network deterioration 
and allows identification of a comprehensive approach to maintenance treatments 
which extend the life of the network, from early preventative options all the way 
through to renewal and including a broader range of mid-life treatments.

Different types of maintenance interventions are required depending on condition. 
These range from preventative treatments to resurfacing or reconstruction, with 
commensurate costs.

• Grade 2 represents the start of deterioration in isolated patches. It 
also indicates risk factors, such as vegetation overgrowth, patching or 
reinstatements.

• Grade 3 refers to damage types that are more developed. Risk factors are also 
identified where accelerated deterioration is likely to occur. At this stage, the 
damage is unlikely to present hazards to users.

• Grade 4 refers to levels and types of damage that affect the functionality 
of the footway and can cause difficulties for users. The damage can usually 
be rectified by surface treatments, but there may also be signs of structural 
damage. 

• Grade 5 refers to damage types that indicate a high impact on users from 
significant surface failure and/or structural impairment, where resurfacing, or 
partial or full reconstruction is required to rectify the problems.

Grade 1  Damage-free

Grade 2  Signs of wear and indicators of risk 

Grade 3  Serviceable

Grade 4  Functional impairment

Grade 5  Structural or severe surface impairment 
 



38  |  HEALTHY PAVEMENTS  2021 national examination of footways

Kerbs are also assessed for damage and graded 1 – 5 accordingly, with missing, 
badly tilted or badly damaged kerbs being Grade 5. As with the main footway, 
damaged kerbs can have a negative and potentially hazardous impact on 
pedestrians, particularly those with mobility difficulties, wheelchairs or pushchairs.

Different types and widths of both natural stone and concrete kerbs are recorded, 
including high containment, drainage and bus stop kerbs. 
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CURRENT CONDITION 
THE SAMPLE DATA
This report contains an increased and refreshed level of data to the 2019 sample. 
Additional data has been included from local highway authorities for which there 
was no previous data, and some local authorities’ data has been renewed in 2020 
or 2021. This report uses the most recent datasets held in our national databank 
over a 3 year period.

The same data capture, methodology and analysis has been applied, providing 
analogous data from which to observe trends in condition. There are also 
inferences that can be drawn from data correlation. An example of this is 
observation of vehicles parked on the pavement correlating to higher proportions 
of poor condition footway. 

This wide sample across different types of authorities illustrates current condition, 
materials and other intelligence about our footways such as prevalence and impact 
of damage types.

FAMILY GROUPS
In the following sections, family groups are analysed comparatively and 
individually. 

Family groups consist of local highway authorities with similar characteristics, 
based on road network density representative of population and dwelling density 
across the area. 

This does not preclude suburban or even rural footways existing within an ultra-
urban area. Conversely a rural area may include busy footways such as a market 
town high street or adjacent to a much-visited tourist attraction. Nonetheless, 
the family group is a useful tool to categorise the predominant characteristics, 
infrastructure types and user experiences within a local highway authority area.

04.
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CONDITION
The chart below shows the percentage totals from the entire sample (all) and 
broken down by family group. 

Analysis All Ultra-urban Urban Semi-urban Rural

Footway grade 1 & 2 (good) 48.55% 42.47% 53.62% 48.68% 52.01%

Footway grade 3 (serviceable) 42.67% 48.75% 38.83% 41.29% 39.72%

Footway grade 4 & 5 (poor) 5.96% 6.29% 5.40% 6.76% 5.13%

Footway ungraded 2.81% 2.49% 2.15% 3.27% 3.14%

Kerb grade 1 & 2 (good) 95.60% 94.91% 95.20% 96.24% 97.15%

Kerb grade 3 (serviceable) 3.58% 4.23% 3.88% 2.69% 2.24%

Kerb grade 4 & 5 (poor) 0.82% 0.86% 0.92% 1.07% 0.61%

Ultra-urban family groups have the least amount of footways in good condition 
compared to the other family groups. There is also a high percentage of footways 
in poor condition compared to most other family groups. This is likely to link with 
the large volume of users – and uses - in areas with high density infrastructure 
and population. However, this family group has the greatest percentage in 
serviceable condition which means that many of the footways are performing 
their function adequately. One factor for this may be the type of materials, such 
as a higher proportion of flags which are easier to replace individually or in small 
sections compared to bituminous materials. 

Authorities in the urban family group have the highest proportion of footways in 
good condition. This could reflect footways of predominantly bituminous material 
that are subject to less high-density use. 

Authorities in the rural family group have the lowest proportion of footways in 
poor condition and second highest in good condition, showing good performance 
overall. This correlates with lower volumes of users and types of use as well as 
material type.

The semi-urban family group has the highest proportion in poor condition, and 
overall the statistics show an adequate rather than good performance across most 
categories. Interestingly, this group also has the highest percentage of footway 
that could not be graded, meaning that a view of the footway is obscured by some 
type of obstruction.

Kerbing stands up well to deterioration factors, with a high percentage in good 
condition across all family groups. As part of their function, kerbs are designed to 
withstand a degree of vehicle impact. 

As with footway condition, semi-urban authorities have the highest number of 
kerbs in poor condition. Rural authorities have the least in poor condition and the 
most in good condition.

highest % in group to lowest % in group
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SURFACE MATERIALS
Bituminous materials form the greatest volume of surface materials across all 
family groups. Bituminous materials include coloured and slurry seal/micro-asphalt 
surfacing. Many new estates are built with bituminous footways. It is also used in 
older locations which may not previously have had fully reconstructed footways 
when the settlements were first built. 

Bituminous materials are hard wearing. They are quicker and easier to lay than 
flags but are not as permeable as paved surfaces. Flags are more prone to cracking 
and breaking under the weight of vehicles but can be replaced on an individual 
basis, whereas bituminous materials require patching for small areas of failure. 

The lowest proportion of bituminous materials are in the ultra-urban family group 
although these still form the greatest percentage of all materials used. In this 
group, there is a noticeable percentage of flags as 
surface materials. Flags were widely used for footway 
construction in many cities and towns during the 
early part of the 20th century, as well as remaining 
a popular choice for contemporary urban realm 
schemes. 

Flags to flex is a mix of surfacing predominantly 
found in ultra-urban and urban family groups. A strip 
of bituminous material is laid along the kerb edge, 
to rectify and prevent further damage from vehicles 
partially parking on the footway.

Although used in low quantities compared to flags 
or bituminous materials, modular paving is a strong 
interlocking construction that can withstand vehicle 
overrun if specified and laid correctly. Modern modular 
paving is made from concrete but there are many 
examples of much older brickwork still in good or 
serviceable condition.

Concrete is another strong durable material, used in 
footways mostly around the mid-20th century but 
now showing its age and consequent deterioration. As 
a more rigid material, it is not easy to cut and patch so 
reinstatements particularly can have a negative impact.

Bituminous
77.99%

Flag
12.92%

Flag to
flex

2.68%

Other
6.41%

All family
groups
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KERB MATERIAL
Across all family groups, kerbs are 
predominantly formed from pre-cast 
concrete. There is some natural stone 
kerbing across all family groups but 
greatest in ultra-urban authorities 
which are likely to have both prestige 
locations and older heritage streets 
designed with natural stone kerbs.

Other types identified in the survey 
include high containment, bus stop 
and drainage kerbs, which have more 
specific additional functions than 
general kerbing.

Natural 
stone
6.36%

Concrete
88.30%

Other
5.34%

All family
groups
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Kerb material 
Across all family groups, kerbs are predominantly formed from pre-cast concrete.  There is 
some natural stone kerbing across all family groups but greatest in ultra-urban authorities 
which are likely to have both prestige locations and older heritage streets designed with 
natural stone kerbs. 

 

 

 

Other types identified in the survey include high containment, bus stop and drainage kerbs, 
which have more specific additional functions than general kerbing. 

              
Picture 32 & 33:  Imagery from Gaist National Databank (Copyright) 
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Kerb material 
Across all family groups, kerbs are predominantly formed from pre-cast concrete.  There is 
some natural stone kerbing across all family groups but greatest in ultra-urban authorities 
which are likely to have both prestige locations and older heritage streets designed with 
natural stone kerbs. 

 

 

 

Other types identified in the survey include high containment, bus stop and drainage kerbs, 
which have more specific additional functions than general kerbing. 

              
Picture 32 & 33:  Imagery from Gaist National Databank (Copyright) 
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DAMAGE TYPES
Gaist identify 20 footway-specific damage types which are all recorded according 
to dimensions and impact. 

All family groups: most 
common damage types

Patching 13.68%

Subsidence 13.28%

Fretting 12.52%

Reinstatement 11.34%
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Within this extensive range, there are several damage types which clearly stand 
out as predominant across all family groups, both in 2019 and in this analysis.
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Subsidence, patching and reinstatement are damage types that impact across 
all material types. Urban environments in particular have a greater amount of 
reinstatement damage, reflecting the amount of underground services to a range 

of individual property types. There is a large correlation 
between patching/reinstatement and subsidence, as the 
inherent strength is reduced once the construction is 
compromised even with good quality repair. Footways 
in rural areas have the lowest percentage of subsidence 
and the lowest proportions of reinstatement compared 
to other family groups. In turn, subsidence can lead to 
small-scale patching if poor drainage, poor reinstatement 
or other sub-surface issues affect the layers to the extent 
that a localised repair is required. 

In ultra-urban and urban family groups which have a 
greater proportion of flags, broken surfacing reflects 
pavement parking or larger vehicles overrunning the 
footway as well as settlement over time. It is worth 

noting that cracked paving slabs can still provide a serviceable footway if there is 
little or no unevenness, although this is more susceptible to further deterioration.

Coarse cracking also applies across material types and is often found where heavy 
loads have been applied to the footway, such as vehicles parking. 

Fretting and chipping loss are seen in bituminous materials and are often a sign of 
wear through ageing, as are some types of cracking.
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Ultra-urban: most
common damage type

Patching 13.41%

Fretting 10.15%

Subsidence 15.68%

Coarse Cracking 8.18%

Reinstatement 11.21%

Patching 14.61%

Fretting 11.42%

Subsidence 14.70%

Reinstatement 13.71%

Chipping Loss 9.63%

Urban: most
common damage type

Patching 13.84%

Fretting 13.94%

Subsidence 11.89%

Coarse Cracking 11.53%

Reinstatement 10.98%

Semi-urban: most
common damage type

Patching 13.25%

Fretting 14.95%

Subsidence 10.59%

Coarse Cracking 12.62%

Chipping Loss 13.45%

Rural: most
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RISK FACTORS
Gaist has already documented the correlation between reinstatements and 
accelerated deterioration. There are other risk factors categorised below that can 
presage a higher rate of deterioration. 

0.29%

Risk factors

Tree root/heave Kerb override Vegetation

Rural

Semi-urban

Urban

Ultra-urban

All

3.17%
14.51%

0.24%

7.67%
13.30%

0.69%

10.72%
19.29%

0.43%

7.22%
16.20%

0.35%

7.21%
15.60%

Street trees are an essential part of a healthy environment. However, particularly 
in hard landscaped areas, the root network can damage the footway structure 
searching for space and water. Incidences of tree root damage or heave are 
recorded but it should be noted that an extensive network can cause cracks and 
breaks in the surface some considerable distance from the actual tree, which 
are often recorded as separate damage types. Ultra-urban environments not 
surprisingly have the highest incidences of tree root problems, as street trees 
compete with extensive infrastructure both above and below ground.
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Footways are generally constructed for pedestrian use or for shared use with 
cyclists. As the amount, size and weight of vehicles has increased over the 
decades, the potential for them to cause damage to the footway also increases. 
Hence kerb override (where parking is observed on the footway during the survey) 
is a high indicator of accelerated deterioration.

Vegetation refers to grass and weeds growing through or on the footway 
surface. This can have a surprisingly detrimental effect on the integrity of surface 
materials, pushing aside slabs and exacerbating cracks in all material types. Weed 
spraying and grass cutting by local authorities is a regular undertaking but many 
have reduced their cycles over recent years or looked to more environmentally 
acceptable solutions – however, this can have a consequent longer-term impact 
on footway maintenance.       



 HEALTHY PAVEMENTS  2021 national assessment of footways  |  51

MATERIAL TYPES AND DAMAGE
The findings below are almost identical to those in the 2019 analysis, providing a 
reliable picture of the current states and trends of different material types.

78% of all footways are bituminous, of which 4.1% are of grade 4 and 5. 
Bituminous footways appear to be significantly more resilient at this point in 
time than those made from other material types (2.5% below average), with only 
modular and unmade footways having a lower percentage graded 4 and 5. 

Proportion of Surface Types in 
Poorest Condition (Grade 4 & 5)
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The highest performing surface type is modular; however this accounts for 
only 0.9% of the total footway network. Modular footways are a strong form of 
construction used in both newer estates and in older settlements and can stand 
up particularly well to vehicle override.
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Unmade footways are formed from natural passage and therefore the threshold 
for grade 4 and 5 is based predominantly on potholes and other profile issues 
rather than on the full range of damage types found in constructed footways.

Flags are the next most common surface type at 13%. With 8.6% of flags falling 
into the grade 4 and 5 category, their performance is considerable worse. Flags, 
including natural stone flags, are more susceptible to cracking under load as well 
as to any settlement of the sub-layers.

Concrete, although in small quantities, has a high percentage in poor condition – 
this is likely to be caused by age plus reinstatements over the years. Although a 
very durable material, it requires extensive replacement once failed.

The following charts show the most prevalent damage types in the most common 
footway materials. Bituminous materials are more likely to show deterioration 
through cracking and fretting whilst flags can more easily break and are more 
susceptible to vegetation in the joins. However, the prevalence of subsidence and 
patching demonstrates that all footway materials are affected by what goes on in 
the sub-layers such as water ingress or utility works.
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   Picture 41:  Imagery from Gaist National Databank (Copyright) 

 

 

 

Unmade footways are formed from natural passage and 
therefore the threshold for grade 4 and 5 is based 
predominantly on potholes and other profile issues 
rather than on the full range of damage types found in 
constructed footways. 

 

 

 

Picture 42:  Imagery from Gaist National Databank (Copyright) 

 

 

Flags are the next most common surface type at 13%.  With 
8.6% of flags falling into the grade 4 and 5 category, their 
performance is considerable worse.  Flags, including natural 
stone flags, are more susceptible to cracking under load as 
well as to any settlement of the sub-layers. 
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Concrete, although in small quantities, 
has a high percentage in poor condition 
– this is likely to be caused by age plus 
reinstatements over the years.  Although 
a very durable material, it requires 
extensive replacement once failed. 

 

Picture 44:  Imagery from Gaist National Databank (Copyright) 

 

 

The following charts show the most prevalent damage types in the most common footway 
materials. Bituminous materials are more likely to show deterioration through cracking and 
fretting whilst flags can more easily break and are more susceptible to vegetation in the joins.  
However, the prevalence of subsidence and patching demonstrates that all footway materials 
are affected by what goes on in the sub-layers such as water ingress. 
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The next section translates the findings from the footway condition surveys into 
an estimate of the cost of maintenance required to put the condition right.

Flag to Flex Grading Grade 5 0.7%

Grade 4  

5.4%
Grade 1

8.3% Grade 2 9.6%
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79.6% 74.7%

Most Prevalent Flag to Flex Damage
Types within Grade 4 & 5
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SUMMARY: WORKBANK  
OF MAINTENANCE 
WHAT DO WE MEAN BY “WORKBANK OF MAINTENANCE”?
A workbank of maintenance is the total cost of all maintenance operations that 
would need to be carried out to either address poor condition on a footway or to 
preserve the footway in its current condition and prevent further deterioration. 
This report provides an estimate of this total cost for all footways maintained by 
local highway authorities in England outside of London. 

People more often refer to a ‘backlog’ of maintenance. An important point to make 
is that there is a difference between a ‘workbank’ and a ‘backlog’ of maintenance. 
A workbank refers to all potential maintenance schemes that could be carried out. 
A backlog refers to the total amount of maintenance left to do in order to meet a 
required standard of service. This may vary between locations dependent on the 
risk that the condition of the footway presents to the public and will be set out in 
individual local authority policies.

How much is the workbank of maintenance?

The estimate of the workbank of maintenance is produced by taking an estimate 
from the sample condition survey and extrapolating this to the whole of England. 
For this reason, it is important to reflect the degree of uncertainty in this estimate 
by expressing it as a range of values. 

By using a combination of computer simulation and statistical methods we 
estimate that the total workbank of maintenance required on footways in England 
(outside of London) is most likely to be between £1.649bn and £1.742bn with a 
mean estimate of £1.695bn. 

These values represent an increase compared to the previous mean estimate 
produced in 2019 (£1.64bn), although this is still within the estimated cost range.

However, this increase is entirely due to inflation. If the effects of inflation are 
not included, the picture becomes more complicated. Whilst the sample survey 
has shown a deterioration in overall condition, in fact there are number of other 
factors in the estimation process that counteract this with the result that the 
uninflated mean estimate is lower than the 2019 estimate. 

The reasons for this are discussed further in the Results section but primarily 
relate to:

1. The re-estimation of models based on a larger sample.

2. The decrease of footways in the worst condition (Grade 5) despite an overall 
increase in the percentage of footways in poor condition.

05.
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OVERVIEW OF THE APPROACH USED IN THIS STUDY
Although a substantial sample has been taken across different regions and 
different family groups, this may not in itself be representative of the whole of 
England’s footway network. This is because of considerable variation in factors 
that affect deterioration, such as the geology of an area, presence of highway 
trees or age of footways.

In order to address the possible variations, an intensive process was undertaken. 
This involved the following steps:

1. Treatment scenarios: Analysing all the data in the sample and producing 
maintenance options for every footway using a range of costs and types of 
treatment.

2. Analysing the best options: Using a specific simulation on the maintenance 
options to quantify the levels of uncertainty arising from all the different 
possible factors. After thousands of iterations of these scenarios, we get a 
good picture of what is likely to be the requirements and costs across the 
sample footway network.

3. Estimates for remaining footways: Using the outcomes of the scenario testing 
alongside additional data as inputs into further analysis to generate a cost for 
the remainder of England.

4. Total workbank cost: Using the cost for remainder of England and adding this 
to the sample for an overall workbank cost.

Local authorities will have different costs and triggers for maintenance treatments. 
To address this, a minimum, most likely and maximum cost was identified for 
each maintenance option, and different maintenance scenarios based on large or 
small scheme sizes were tested over a 10-year period to find the most efficient 
permutations.

The flow chart in Figure 1 shows the overall approach used for estimating the 
workbank of maintenance on footways starting with the sample data on footway 
condition. Each step is shown on the right and the inputs to those steps are 
shown on the left. 
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WORKBANK METHODOLOGY 
STEP 1 - TREATMENT SCENARIOS
On completion of the condition survey analysis the first step is to identify 
treatment options for each site. 

The types of treatment selected reflect the particular circumstances of a street 
and the pattern of deterioration found. 

For example, on footways that have only one or two potholes but are otherwise in 
fine condition the workbank will only include repairs to those potholes. However, 
if the remainder of the footway is also showing signs of deterioration, then a larger 
scale treatment may be proposed that will cover most or all of the footway. In this 
way local authorities can avoid having to return to the same site to repair new 
potholes – at least for a number of years. 

This stage involves the use of Gaist’s Scheme Identifier to generate multiple 
treatment options based on the pattern of condition found along each stretch of 
footway. More detail on the Scheme Identifier is provided below.

 In basic terms, the process takes the smaller detailed condition data areas and 
calculates optimal schemes by combining them into larger areas that meet the 
chosen scheme criteria.

Identifying maintenance treatments from the condition data

If a pothole or trip hazard appears on the footway the Local Authority may either 
repair just that bit of the footway or, having considered the general condition of 
the footway, they may treat the whole footway over a longer stretch. 

This means that whilst Gaist’s condition data provides an easy-to-understand 
picture of the physical state of the footway, the amount of maintenance that a 
local authority may need to carry out can be much more than just the areas where 
defects have occurred. 

Gaist’s Scheme Identifier Tool uses the data on footway condition along with 
other relevant information to identify where it may be better to carry out larger 
schemes. It also uses a range of controls that ensure that those schemes make 
sense in practical terms. 

The scheme identifier can identify schemes at any scale – from a small scale 
patching scheme to a large scale package covering many streets or part of an 
estate. 

06.
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Factors that affect the type of treatment

The way in which local authorities identify the need to undertake renewal or 
preservation operations can depend on a range of local factors. These include:

Deterioration rates: If only the potholes and trip hazards that are visible now are 
repaired, what is the risk that trip hazards could suddenly appear on the other 
parts of the footway that, for the time being, are OK? This is influenced by factors 
such as the amount of pavement parking that takes place or whether there has 
been any utility excavation.

The likelihood that someone could trip on a footway: In particular the more people 
that walk on a footway the more likely this is to happen if a pothole or other trip 
hazard appears. 

Commercial factors: How are different types and scale of maintenance operations 
allocated to different contractors or the local authority’s own in-house teams? Are 
there price incentives to undertake larger maintenance schemes (bulk discounts)?

Planning and public realm policy: In many places local authorities may decide to 
replace flagged footways with bituminous surfacing because it is more resilient 
to pavement parking, but in some locations such as retail, regeneration or tourist 
areas planning guidelines will require that flagged, block or stone paving is either 
re-laid or replaced like-for-like. 

Keeping traffic moving: Where footways are next to busy roads or high streets, 
local authorities may need a stronger case for undertaking larger resurfacing 
works that would require pedestrians to be diverted onto the road.

Public expectation: how the street looks after maintenance works have been 
carried out influences public satisfaction. Local authorities may wish to avoid a 
messy patch work and often continue a scheme on to the end of a street so that it 
has a uniform appearance.

Gaist’s Scheme Identifier is highly configurable – in other words there are many 
different controls that can be used to generate proposals that most closely match 
the ways in which a Local Authority will plan and carry out maintenance taking 
into account the factors discussed above. 
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Figure 2a A snapshot of footway condition data  Figure 2b Corresponding treatments produced by Gaist’s 
Scheme Identifier 

 

 

Factors that affect the type of treatment 

The way in which local authorities identify the need to undertake renewal or preservation 
operations can depend on a range of local factors. These include: 

Deterioration rates: If only the potholes and trip hazards that are visible now are repaired, 
what is the risk that trip hazards could suddenly appear on the other parts of the footway 
that, for the time being, are OK? This is influenced by factors such as the amount of 
pavement parking that takes place or whether there has been any utility excavation. 

The likelihood that someone could trip on a footway: In particular the more people that 
walk on a footway the more likely this is to happen if a pothole or other trip hazard appears.   

Commercial factors: How are different types and scale of maintenance operations allocated 
to different contractors or the local authority’s own in-house teams? Are there price 
incentives to undertake larger maintenance schemes (bulk discounts)? 

Planning and public realm policy: In many places local authorities may decide to replace 
flagged footways with bituminous surfacing because it is more resilient to pavement 
parking, but in some locations such as retail, regeneration or tourist areas planning 
guidelines will require that flagged, block or stone paving is either re-laid or replaced like-
for-like.  
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However, at a national level there is limited data than can be used to inform this. 
In order to account for the wide variation in practice, a range of different scenarios 
are applied. This ensures that in sites showing signs of deterioration there is at 
least one appropriate option that can be selected in Step 2 of the analysis. 

As an illustration of this, Figures 3a and 3b show alternative scenarios for the 
example shown in Figure 2. Similarly Figures 4a and 4b show alternative scenarios 
for flagged footways.
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Keeping traffic moving: Where footways are next to busy roads or high streets, local 
authorities may need a stronger case for undertaking larger resurfacing works that would 
require pedestrians to be diverted onto the road. 

Public expectation: how the street looks after maintenance works have been carried out 
influences public satisfaction. Local authorities may wish to avoid a messy patch work and 
often continue a scheme on to the end of a street so that it has a uniform appearance. 

Gaist’s Scheme Identifier is highly configurable – in other words there are many different 
controls that can be used to generate proposals that most closely match the ways in which a 
Local Authority will plan and carry out maintenance taking into account the factors 
discussed above.  

However, at a national level there is limited data than can be used to inform this. In order to 
account for the wide variation in practice, a range of different scenarios are applied. This 
ensures that in sites showing signs of deterioration there is at least one appropriate option 
that can be selected in Step 2 of the analysis.  

As an illustration of this, Figures 3a and 3b show alternative scenarios for the example 
shown in Figure 2. Similarly Figures 4a and 4b show alternative scenarios for flagged 
footways. 

    
Figure 3a: A scenario favouring small scale treatments 3b: A scenario favouring larger scale treatments 
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Figures 4a and 4b: small scale and large scale treatments on flag footways  

 

Treatment types  

The following treatment types listed in Table 1 were used: 

Treatment type Description 
Resurface 
bituminous 
footways 

This involves replacement of the whole footway surface including 
lower layers if required (e.g. if there is subsidence or deep 
potholes) 

Replace flags with 
bituminous 
surfacing 

Replacement of flags with bituminous surfacing including 
construction of lower layers 

Relay flags or 
blocks 

Relay flags or blocks where they are not broken but where the sand 
or other base layer has been depressed or washed away 

Relay natural stone 
paving 

Relay natural stone paving where they are not broken but where 
the sand or other base layer has been depressed or washed away 

Replace flags or 
blocks 

Replace flags or blocks where they are broken and uneven. If large 
numbers are broken or depressed then replacement of all the 
paving may be necessary 

Replace natural 
stone paving 

Replace natural stone paving where they are broken and uneven. If 
large numbers are broken or depressed then replacement of all the 
paving may be necessary 

Concrete 
reconstruction 

Reconstruct concrete paving 

Slurry seal Seal the whole footway surface to prevent water and frost getting 
into cracks. This also includes patching localised defects such as 
potholes and subsidence. 

Table 1: Treatment types 
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Treatment types 

The following treatment types listed in Table 1 were used:

Treatment type Description

Resurface bituminous 
footways

This involves replacement of the whole footway surface 
including lower layers if required (e.g. if there is subsidence 
or deep potholes)

Replace flags with 
bituminous surfacing

Replacement of flags with bituminous surfacing including 
construction of lower layers

Relay flags or blocks Relay flags or blocks where they are not broken but 
where the sand or other base layer has been depressed or 
washed away
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where the sand or other base layer has been depressed or 
washed away

Replace flags or blocks Replace flags or blocks where they are broken and 
uneven. If large numbers are broken or depressed then 
replacement of all the paving may be necessary

Replace natural stone 
paving

Replace natural stone paving where they are broken and 
uneven. If large numbers are broken or depressed then 
replacement of all the paving may be necessary

Concrete reconstruction Reconstruct concrete paving

Slurry seal Seal the whole footway surface to prevent water and frost 
getting into cracks. This also includes patching localised 
defects such as potholes and subsidence.

Table 1: Treatment types
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3 different scenarios were processed for these treatment types using alternative 
rules that reflect some of the variation in the way local authorities identify small 
and large scale maintenance schemes. Table 2 briefly outlines the types of rules 
that are used:

Rule Explanation

General criteria Such as whether or not the treatment can be applied in busy 
shopping areas

Practical management 
considerations 

How should the schemes be packaged or divided up to 
enable effective traffic management as well as management 
of contractors?

How large should a treatment be to make it viable?

Minimum scheme size What types of defect would trigger the need for this type of 
maintenance?

Main condition triggers How far apart can nearby defects be before we decide to merge 
them and the intervening footway into a single scheme? 

Maximum gap between 
condition triggers

What are the minimum and maximum percentages of 
different types of condition allowable within a scheme? For 
example how much defect free footway would we accept 
within the treatment?

Other condition profile 
criteria

Local Authorities will often continue a scheme to the end of 
a street or join nearby schemes together in order to improve 
public satisfaction. So the scheme identifier will allow this 
provided it is within a specified distance of the end of a street.

Natural scheme limits How far apart can nearby defects be before we decide to 
merge them and the intervening footway into a single scheme

Table 2: Rules used in Gaist’s Scheme Identifier

For more details on the rules and thresholds that were applied for each treatment 
type and for each scenario, see Appendix 2: Scheme Identifier Toolkit.
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Picture 46:  Imagery from Gaist National Databank (Copyright) 
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STEP 2 - IDENTIFYING BEST OPTIONS
In the second stage the aim is to determine on a site by site basis which of the 
options identified for each site are more likely to be beneficial. A key aspect of this 
is to understand the longer term costs of each option. 

As an example, for a section of footway with just a few small defects along its 
length there may be two options: 

• Patch the defects and leave the rest of the footway

• Patch the defects and then seal the whole section of footway to minimise the 
chances of new defects appearing for the next 5-10-years

It might be much cheaper right now to just patch the defects and leave the 
rest. But once consideration is given to how the rest of the footway is likely to 
deteriorate over the coming years, it may be cheaper overall to spend the extra 
money now to seal the whole stretch of the footway and prevent more defects 
from appearing. This would depend on the following:

• how fast the footway is likely to deteriorate after treatment in each option 

and 

• how expensive patching is relative to sealing. 

Both these aspects can vary considerably from site to site and from council to council. 
So a computer simulation is used which takes a range of plausible deterioration models 
and a range of plausible unit cost values for each treatment option. 

The term ‘range’ represents the use of what is referred to as a ‘probability 
distribution.’ A probability distribution is a model in which each range of possible 
values has a particular probability of occurring. When the computer simulation 
is run a random sampling process is carried out, such that values with a higher 
probability will be picked more often. 

So each time a set of values is picked for our deterioration model and treatment 
prices, the total cost of each option over a 10-year period is then calculated and 
the cheapest option selected. This is repeated 1000 times to give an overall 
probability distribution for the final cost. 

When the costs are calculated over a 10-year period it is necessary to use an 
adjustment that gives progressively lower weighting to costs incurred a long way 
into the future. This is referred to as discounting which is standard practice in 
most investment decision-making and is a requirement for any public investments. 
A standard discount rate of 3.5% per annum is used, which is recommended in the 
HM Treasury Green Book.73

More information is provided below about how the costs of each option are built 
up and on the deterioration models used for this step.

How are costs estimated?

There is wide variation in costs of footway maintenance from one Local Authority to 
another. This variation occurs because of the often unique arrangements that local 
authorities have for delivery of maintenance – whether via contractors or through 
in-house teams or a combination of both – and other geographical factors such as 
the location of depots and sites for tipping of recyclable or non-recyclable material.

It is important to consider the potential impact of this variation in maintenance 

73 HM Treasury (updated 2020), The Green Book. Available at: https://www.gov.uk/government/publications/the-
green-book-appraisal-and-evaluation-in-central-governent/the-green-book-2020
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costs for the final estimate. For this reason, unit costs are presented as ranges 
with minimum, most likely and maximum estimates. These estimates are drawn 
from recent projects to provide estimates for local authority works programmes. 

The rates are based on 2019 prices and so inflation is also applied to produce the 
final unit costs during the simulation. These rates of inflation were derived from the 
ONS construction Output Price Indices report for March 202174. The rate used was 
based on new infrastructure construction taking the latest index figure from March 
2021 (113.8, 2015=100) and dividing this by the figure from March 2019 (109). This 
represents a 4.40% increase in costs, with an annual average rate of 2.18%.

Table 3 provides these unit rates for calculating workbank costs.

Cost item Minimum 
scheme  
size (m²)

Maximum 
scheme  
size (m²)

Low rate
£

Medium 
rate 
£

High rate 
£

Bituminous base 
patching

10+ 25 35 45

Bituminous base 
patching

0 10 35 70 120

Concrete reconstruction 50 120 160

Replace flags with 
bituminous surface

0 35 50 65

Replace damaged kerbs £30 per m £35 per m £40 per m

Pre-patching for slurry 
seal

15 20 25

Base patching for slurry 
seal

10 15 20

Relay flags 12 25 30

Relay block paving 25 30 35

Relay natural stone 40 50 60

Replace flags 30 35 40

Replace block paving 40 50 80

Replace natural stone 55 70 140

Bituminous surface 
course

0 10 60 75 90

Bituminous surface 
course

10 250 20 35 60

Bituminous surface 
course

250 10 15 20

Slurry seal 3 4 6

Table 3: Unit cost ranges used in the simulation (rates in £ per square metre except for kerb replacement as 
indicated)

74 ONS (2021) Construction Output Price Indices (OPIs) https://www.ons.gov.uk/businessindustryandtrade/
constructionindustry/datasets/interimconstructionoutputpriceindices Crown copyright © 2021



 HEALTHY PAVEMENTS  2021 national assessment of footways  |  67

These rates are held against particular cost items that are then selected for each 
scheme depending on the range of issues found. For example, although a slurry 
seal scheme will involve coverage with 10-15mm depth of slurry seal over the full 
extent of the scheme, any sections of footway that are Grades 4 or 5 will include 
additional costs for pre-patching. Similarly, the survey data includes information on 
the condition of the kerbs and so any Grade 5 kerbs within the scheme extent are 
costed for replacement. 

The low, medium and high unit rates provide parameters as inputs to the simulation 
process in Step 2. In each of the 1,000 simulations a set of unit rates are randomly 
selected at a local authority level using a mathematical model called a ‘Beta-PERT’ 
distribution. These rates are then used to build up costs for each scheme in each 
scenario within that local authority area.

Footway deterioration models

The deterioration models used in Step 2 are based on Gaist’s standard set of models 
for footways. These models are used to provide forecasts for Councils to estimate 
how much maintenance is likely to be required in different locations and how the 
condition of the footways is likely to change under different scenarios. 

Gaist updates these models each year using statistical analysis of new and old data 
which shows how the condition of footways changes with time, particularly with 
different materials and factors such as the risk of pavement parking. 

In fact, each model has its own ‘probability distribution’ – so it is not just one model 
used but instead models are sampled according to how likely they are to reflect the 
real situation.

In each of the 1,000 simulations, a deterioration model is selected at random and 
applied to the footways in each Output Area. 

The overall pattern that we would expect to see is that for areas that are left 
untreated – particularly in Scenario 1 with more localised patching – there should be 
more rapid appearance of Grade 4 and 5 sections of footway that themselves require 
localised patching. The 10-year cost for each option is then dependent on how rapidly 
these areas of Grades 4 and 5 appear and the actual unit cost of localised patching 
required (which is randomly sampled as described in the previous section).
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STEP 3: ESTIMATES FOR THE FOOTWAYS IN ENGLAND

Factors affecting footway deterioration

As mentioned above it is important to use as much insight as possible into the 
factors that affect footway deterioration when it comes to extrapolating an overall 
estimate of maintenance workbank for the whole of England. This is because 
possible biases need to be avoided in the estimates. These biases could arise 
due to differences in the prevalence of certain factors within the sample when 
compared to the country as a whole.

There are a number of factors that can affect the condition of footways, which include:

• The levels of expenditure on footway maintenance that a particular local 
authority has made over recent years

• The typical proportion of footways affected by reinstatements within the local 
area

• The amount of parking on footways

• The presence of trees

• The exposure to frost and / or high levels of rainfall

• Possible geological factors – for example, the risk of ground shrinking-swell 
movements

Factors included in the analysis

In most cases it is not possible to directly measure the factors described 
above because information is not available. For example, whilst Gaist captures 
information on reinstatements and pavement parking as part of footway condition 
surveys, of course this information is not available for the remainder of the 
country. Likewise, meteorological data is not available sufficiently close to each site 
to be able to measure differences in frost and rainfall exposure. 

However, other widely available information can be used as proxy measures 
for these factors. For instance areas with higher residential population density 
would be expected to have a higher rate of utility excavations and pavement 
parking. Areas with narrower carriageways will also be more likely to have regular 
pavement parking. Similarly, altitude can be used as a proxy measure for exposure 
to frost and higher rainfall.
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Table 4 shows the data sources that were used to support this analysis:

What factors are excluded from the analysis?

Of all the factors listed above, differences in levels of expenditure on footway 
maintenance are likely to be the most significant factor. Also, as Gaist analysis has 
shown earlier in the report, this is followed closely by the effect of reinstatements. 

Nonetheless, in both cases there is insufficient information on the situation across 
the whole of England that would enable us to include these factors in our analysis. 

In statistical terms both these factors are also strongly correlated. If footways in 
one local authority area are generally older than in another local authority area 
(i.e. less expenditure on maintenance) then a larger proportion could be expected 
to be affected by a legacy of reinstatements that has built up over a longer time. 
Without having both pieces of information, it is not possible to estimate how 
much of the maintenance requirement has built up due to lack of investment 
compared with the additional deterioration caused by utility excavations.

Highway trees are also a key factor affecting deterioration of the footway. 
However, information on highway trees is also not available across the whole of 
England and so these cannot be included in the analysis.

As these important factors are missing, this does mean that there will still be an 
element of residual uncertainty in the final estimate.

Estimating the area of footway

Footway areas are estimated using OS Mastermap topography for the whole of 
England. This is a map containing polygons for different surfaces and land features 
which can be viewed and analysed in mapping software (GIS). It includes a category 
for roadside surfaces which forms the basis for our initial estimate of footway area.

However, the roadside surface category also includes large areas of hard verge 
and central reservations that would not be used by pedestrians and wheelchair 
users and so it is important to account for this difference in the final estimate. 

Data What is it measuring? Explanation Data source

Residential 
population density 
in Output Area

Utility activity
Pavement parking

Drawn from the 2011 
census at Output Area 
level

ONS 2011

Workplace 
population density 
in Output Area

Utility activity
Pavement parking

Drawn from the 2011 
census at Output Area 
level

ONS 2011

Average 
carriageway width 
in Output Areas

Pavement parking Calculated using 
average distance of 
footways to road 
centreline (x2)

OS Mastermap 
Topography and OS 
Highways 2019

Average altitude 
of footways within 
Output Area

Exposure to frost and 
rainfall 

Calculated using point 
altitude measures at 
each vertex of the OS 
Highways network

OS Highways 2019

Table 4: Data sources used
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Clearly this discrepancy would be greatest in Output Areas with a lot of dual 
carriageway, slip roads and traffic islands. Conversely the discrepancy would be 
lower in Output Areas with higher population density. Therefore these pieces of 
information can be used to produce more accurate estimates of the footway area 
in each Output Area. 
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RESULTS
This section describes the results that were obtained from each stage of the process 
to produce the final workbank estimate.

Step 1: Scheme options

In Step 1 Gaist’s Scheme Identifier software was run to produce 3 scenarios over 
the whole sample of 56,500km of footway. These scenarios ranged from Scenario 
1 which focused on localised repairs to Scenario 3 which focused on large scale 
maintenance. 

Table 5 summarises the total surface area of each type of treatment in each 
scenario.

Type of treatment Scenario 1 Scenario 2 Scenario 3

Localised repairs 
(<10sqm)

763,227 581,189 195,833

Large structural 
schemes

6,971,295 8,513,967 19,307,809

Preventative schemes 8,023,736 16,993,068 15,622,276

 Table 5: Total surface area per treatment type

The table above shows that the amount of localised repairs proposed reduces 
between Scenario 1 and 3 in favour of larger scale structural schemes. Similarly 
the total amount of preventative schemes increases between Scenarios 1 and 2. 
However, the quantity of preventative schemes does not increase in Scenario 3 – or 
even reduces slightly. This is because Scenario 3 favours large resurfacing schemes 
in a wider range of situations that might otherwise have been appropriate for 
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preventative treatments (with localised patch repairs beforehand).

Table 6 summarises the total no. of schemes identified in each category and 
scenario:

Type of treatment Scenario 1 Scenario 2 Scenario 3

Localised repairs 
(<10sqm)

763,227 581,189 195,833

Large structural 
schemes

6,971,295 8,513,967 19,307,809

Preventative schemes 8,023,736 16,993,068 15,622,276

Table 6: Number of schemes per treatment type

In the table above, there is no increase in the number of large structural schemes 
between Scenario 1 and Scenario 3. Instead this shows that structural schemes tend 
to be much larger in Scenario 3 (averaging 112 sq. m per scheme) than in Scenario 1 
(averaging just 32 sq. m per scheme).

The data above shows that the 3 scenarios present quite a wide variation in possible 
actions that local authorities can take in response to the footway condition found 
along a street.

Table 7 shows a comparison between the current update and the previous study 
undertaken in 2019 in terms of the surface area of maintenance required as a 
percentage of the whole sample area. 

Study Scenario 1 Scenario 2 Scenario 3

2019 10.25 16.83 23.17

2021 12.07 19.99 26.91

Table 7: Percentage of total surface area requiring maintenance

From the table above we can see that the overall deterioration in condition of the 
sample areas has translated to an increase in maintenance requirement since 2019.

Step 2: Simulate deterioration and select cheapest option for each Output Area

In Step 2, a simulation was run 1,000 times for each option and for each Output 
Area within the sample. This looked at the possible scenarios for each Output Area 
over a 10-year period following the treatment in order to identify which option 
would be cheapest over the long term. This reflects the type of decision that local 
authority engineers make when choosing an appropriate treatment for any site.

This step produced 2 outputs:

1. An average cost for each Output Area over all 1,000 simulations 
and 

2. A probability distribution for the total cost over the whole sample

The first output was used as inputs to the statistical analysis in Step 3 so that 
particular characteristics of each Output Area can be compared with the 
corresponding average cost of maintenance.
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The second output was used to provide a measure of the spread of possible values 
that the total workbank could take. This is shown in Figure 5.

Figure 5 shows a ‘smoothed’ representation of a histogram of the total costs 
calculated in each of the 1,000 simulations. Effectively the higher middle part of 
blue area shows values that are more likely, with the likelihood tailing off at either 
side when moving to more extreme values. 

From this we can also provide an estimate of the mean estimate of the total cost at 
£459.43M which is represented by the vertical line in the middle of the blue area. 
Also shown on Figure 5 are the 5th and 95th percentile estimates at either side of 
the mean. These can be interpreted as saying that we are 90% confident that the 
true workbank cost within the sample should lie between £446.99M and £471.99M.

Step 3: Statistical analysis of workbank estimates in the sample

In Step 3, the relationships between key characteristics of each Output Area and 
the corresponding mean estimates of the cost of maintenance were measured. 
This enables deeper insights into the sample data which can then be applied to 
the remaining Output Areas across England to produce a workbank estimate. This 
required the production of mathematical models that would do 2 things:

1. To estimate the actual footway area present within each Output Area

2. To estimate a cost rate per sq. m of maintenance in each Output Area

For the first output, the key concern was that the area of surfaced roadside features 
that was obtained from OS Mastermap included a lot of hard verges and central 
reservations that would not be used by pedestrians or wheelchair users. 

The analysis was carried out using R statistical programming software and the 
RJAGS library75.

Using a particular statistical method (called ‘Beta regression’) Gaist produced a 
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Figure 5: Probability distribution of workbank costs within the sample areas 
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75 R Core Team (2019). R: A language and environment for statistical   computing. R Foundation for Statistical 
Computing, Vienna, Austria. Available at: https://www.R-project.org/. 
Martyn Plummer (2019). rjags: Bayesian Graphical Models using MCMC. R 

Figure 5: Probability distribution of workbank costs within the sample areas

74 R Core Team (2019). R: A language and environment for statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria. Available at: https://www.R-project.org/. Martyn Plummer (2019). rjags: Bayesian Graphical 
Models using MCMC. R package version 4-9. https://CRAN.R-project.org/package=rjags
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model to calculate individual correction factors for each of the remaining Output 
Areas based on the residential population density. These correction factors 
represent the likely percentage of the area of roadside surfaces derived from OS 
Mastermap that are actually footway surfaces.

For estimation of the average cost rate per sq. m, a different statistical method 
was used (called a ‘Gamma Hurdle Model’). This was a slight adjustment and 
improvement to the method used for the 2019 study, enabling the model to 
properly account for all Output Areas in the sample and avoid potential biases. 

The Gamma Hurdle Model enable us to measure the relationship with 
characteristics that indicate greater likelihood of pavement parking (proximity to 
rail stations and hospitals, average carriageway width and residential population) as 
well as exposure to frost and high rainfall (average altitude of footways and average 
annual rainfall within the Output Area). 

Through this process, Gaist observed that higher workplace population densities 
were associated with lower cost rates. This is consistent with the findings in the 
2019 study and may be due to higher levels of investment in these areas as well 
as higher levels of parking controls and bollards that prevent pavement parking. 
However, the opposite was true for areas in close proximity to rail stations in 
particular where pressure for parking is greater. 

Taking both models workbank costs for each Output Area were calculated as:

Rate per sq. m x Area of roadside surfaces x Correction factor

By summing over the modelled costs for each Output Area in the remainder of 
England (outside of the sample area and excluding London) a workbank estimate 
was produced of £1.235bn. 

Step 4: Combine results from the sample area and estimation for remainder of 
England

In this step, two activities were undertaken:

1. Add the mean estimates together from the sample area and the modelled 
estimates for the remainder of England (excluding London)

2. Use the results from Step 2 to give an indication of the range of uncertainty in 
the estimate for the whole of England (excluding London)

The second step was necessary in part because of limitations to computer memory 
storage and processing speed whilst doing the simulations in Step 2 – this prevented 
us from extending the simulation to the whole of England.

Table 8 summarises the final estimates for the workbank of maintenance across 
England (excluding London).

 

Comparison with the 2019 estimate

5th percentile £1,649,174,803

Mean £1,694,558,071

95th percentile £1,741,662,385

Table 8: Estimates for the workbank of maintenance in England (excluding London)
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As mentioned above, whilst the total workbank estimate represents an increase on 
the estimate provided in 2019 (£1.64bn), this is due to the effect of inflation. 

If inflation is not included, the 2021 mean estimate is in fact lower than the 2019 
estimate at £1.623bn. The 90% most likely range is between £1.580bn and 
£1.668bn and so the 2019 estimate still falls well within this range. 

Nonetheless, this reduction in the uninflated estimate has occurred despite the 
overall condition of the sample deteriorating. 

There are 2 factors contributing to this reduction:

1. The primary contributory factor is the re-estimation of the models used to 
extrapolate the workbank to the remainder of England (Step 3). It is difficult to 
isolate one particular cause because this depends on the correlation of poor 
condition with particular factors used in the estimation process. However, as 
the updated models are based on a larger sample, they can be regarded as more 
reliable than the 2019 models. Indeed, as described in Step 3, the methods used 
explicitly address a potential source of bias in the previous 2019 estimate.

2. Whilst the overall percentage of footways in poor condition has increased, the 
percentage of poor structural condition (Grade 5) within the study sample has 
reduced. This has resulted in a reduction in the base cost per m2 of treatment 
since the 2019 study. 
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APPENDIX 1: DEFINITIONS
Family groups

Ultra-urban Authorities where the length of urban road network is 
over 85%, utilising DfT statistics.

Urban Authorities where the length of urban road network is 
between 65% and 85%, utilising DfT statistics.

Semi-urban  Authorities where the length of urban road network is 
between 35% and 65%, utilising DfT Statistics.

Rural  Authorities where the length of urban road network is 
less than 35%, utilising DfT Statistics.

Highway infrastructure

Carriageway The vehicular part of the public highway  
(Highways Act 1980: a way constituting or comprised 
in a highway, being a way (other than a cycle track) 
over which the public have a right of way for the 
passage of vehicles) 

Footway The pedestrian part of the public highway set aside 
from the carriageway and commonly referred to as a 
pavement. 
(Highways Act 1980: a way comprised in a highway 
which also comprises a carriageway, being a way over 
which the public have a right of way on foot only) 

Footpath  A right of way for pedestrians only 
(Highways Act 1980: a highway over which the public 
have a right of way on foot only, not being a footway)

Grass verge  A strip of grass, hedges, or other vegetation which 
may run alongside a footway and/or carriageway.

Hardened verge  A verge next to a footway which has been covered in 
a hard material such as concrete or bitumen, usually 
to accommodate vehicle parking.

Kerb  The retaining block between footway and 
carriageway.

Road Depending on its composition, may include footway, 
carriageway, kerb, verges, etc.



 HEALTHY PAVEMENTS  2021 national assessment of footways  |  77

Surface material types

Aggregate unbound Granular sand, gravel or crushed rock compacted 
down but with no binding material

Bituminous  Footway surfacing materials with bituminous 
properties, including micro-asphalt, coloured 
bituminous surfacing, HRA, etc. This category also 
includes resin-bonded surface types.

Cobblestone setts Broadly rectangular quarried stones, usually slightly 
uneven and with gaps between each stone. In 
widespread use in previous centuries due to the grip 
and drainage they provide on steep hills.

Concrete Large concrete slabs that are usually the width of the 
footway.

Flags Rectangular or square shaped concrete paving flags, 
also known as paving slabs. This category includes 
tactile paving flags.

Flags to flex Bituminous material used to replace paving flags, 
usually at the pavement edge where vehicles park. 
This is where pavement parking has regularly 
damaged the slabs and flexible bituminous material 
has been put in as a more durable option.

Modular Brick, stone or concrete blocks laid in an interlocking 
pattern.

Natural stone Paving flags made from quarried natural stone.

Unmade A natural substance with no additional aggregate 
added and no constructed layers.

Unspecified Unusual and rarely-used materials such as wood for 
which no regular category exists.
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APPENDIX 2: FAMILY GROUPS –  
DETAILED BREAKDOWN

All family groups

The following charts contain a detailed breakdown of the sample, with each 
family group analysed for footway and kerb condition, surface type and damage 
type. Any significant changes in condition grade from the findings of the 2019 
assessment are highlighted by an up or down arrow, showing whether the 
percentage is higher or lower than in the previous sample.

0.54% 
0.28%  

3.58% 4.44%  

91.16%
 

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Ungraded

Kerb condition: all family groups

Footway condition: all family groups
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25.17%  

42.67%  

23.38%  

Grade 1
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Grade 4

Grade 5
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All damage types are a lower percentage compared to the previous sample 
although proportions per type are similar.
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Ultra-urban family group

2.49%

0.50%
5.79%

19.76%

48.75% 22.71%

Footway condition: ultra-urban family group

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Ungraded
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4.23%

4.50%

90.41%

Kerb condition: ultra-urban family group
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The overall percentages are lower than in the previous ultra-urban sample but the 
profile is similar although with less patching than previously. 

The proportion of bituminous material is lower than in the 2019 sample for this 
family group with a higher percentage of flags and flags to flex. 

 

 

 

 
Bituminous 86.18% 

Cobblestone Setts 0.02% 

Concrete 1.11% 

Flag 6.77% 

Modular 1.45% 

Flags to Flex 1.06% 

Unmade 0.03% 

Aggregate non-bound 0.01% 

Natural Stone 0.23% 

Unspecified 3.16% 

Footway surface types: rural family group

Bituminous 83.47% 

Cobblestone Setts 0.04% 

Concrete 1.11% 

Flag 8.29% 

Modular 2.39% 

Flags to Flex 0.82% 

Unmade 0.02% 

Aggregate non-bound 0.01% 

Natural Stone 0.54% 

Unspecified 3.31% 

Bituminous 79.44% 

Cobblestone Setts 0.02% 

Concrete 0.61% 

Flag 12.00% 

Modular 1.37% 

Flags to Flex 2.77% 

Unmade 0.02% 

Aggregate non-bound 0.01% 

Natural Stone 1.58% 

Unspecified 2.19% 

Footway surface types: semi-urban family group

Footway surface types: urban family group

Bituminous 77.99% 

Cobblestone Setts 0.03% 

Concrete 1.25% 

Flag 12.92% 

Modular 1.65% 

Flags to Flex 2.68% 

Unmade 0.03% 

Aggregate non-bound 0.01% 

Natural Stone 0.60% 

Unspecified 2.85% 

Footway surface types: all family groups

 

 

Bituminous 64.91% 

Cobblestone Setts 0.02% 

Concrete 1.88% 

Flag 23.12% 

Modular 1.31% 

Flags to Flex 5.77% 

Unmade 0.04% 

Aggregate non-bound 0.01% 

Natural Stone 0.41% 

Unspecified 2.53% 

Footway surface types: ultra-urban family group
7.

32
%

 

6.
75

%
 

0.
01

%
 8.

18
%

 

1.
04

%
 

0.
95

%
 

0.
03

%
 

0.
01

%
 

0.
01

%
 

0.
02

%
 

10
.1

5%
 

0.
16

%
 

4.
75

%
 

0.
04

%
 

13
.4

1%
 

0.
50

%
 

11
.2

1%
 

15
.6

8%
 

0.
53

%
 

19
.2

9%

0
 

5.
13

%

9.
63

%

0.
00

%

9.
31

%

1.
27

%

0.
97

%

0.
03

%

0.
01

%

0.
01

%

0.
03

%

11
.4

2%
 

0.
07

%
 5.

01
%

 

0.
05

%
 

14
.6

1%

0.
57

%
 

13
.7

1%

14
.7

0%

0.
17

%
 

13
.3

0%

 

2.
56

%
 

10
.4

9%
 

0.
01

%
 

11
.5

3%
 

1.
60

%

1.
58

%

0.
02

%

0.
02

%

0.
00

%

0.
03

%

13
.9

4%
 

0.
10

%
 

4.
67

%
 

0.
06

%
 

13
.8

4%

0.
83

%
 

10
.9

8%

11
.8

9%

0.
25

%
 

15
.6

0%

Footway damage types: rural family group

DAMAMGE TYPES

2.
32

%
 

13
.4

5%
 

0.
01

%
 

12
.6

2%
 

1.
33

%
 

1.
31

%
 

0.
03

%
 

0.
02

%
 

0.
00

%
 

0.
01

%
 

14
.9

5%

0.
06

%
 4.

03
%

 

0.
02

%
 

13
.2

5%
 

0.
92

%
 

10
.3

4%
 

10
.5

9%
 

0.
23

%
 

14
.5

1%
 

Broken Flags o
r B

lock

Chipping Loss

Concre
te Jo

int F
aultin

g

Cracking - C
oarse

 Cracking

Cracking - F
ine Cracking

Cracking - M
ap Cracking

Cracking - S
ealed

Disp
laced Flags o

r B
lock

Fille
r M

iss
ing

Frettin
g

Heave

Iro
nwork Deterio

ratio
n

Miss
ing

Patch
ing

Potholes

Reinsta
tement

Cracking - C
razin

g

Subsid
ence

Tree Root D
amage

Vegetatio
n

PE
RC

EN
TA

GE
 (%

)

DAMAMGE TYPES
Broken Flags o

r B
lock

Chipping Loss

Concre
te Jo

int F
aultin

g

Cracking - C
oarse

 Cracking

Cracking - F
ine Cracking

Cracking - M
ap Cracking

Cracking - S
ealed

Disp
laced Flags o

r B
lock

Fille
r M

iss
ing

Frettin
g

Heave

Iro
nwork Deterio

ratio
n

Miss
ing

Patch
ing

Potholes

Reinsta
tement

Cracking - C
razin

g

Subsid
ence

Tree Root D
amage

Vegetatio
n

Footway damage types: semi-urban family group

DAMAMGE TYPES
Broken Flags o

r B
lock

Chipping Loss

Concre
te Jo

int F
aultin

g

Cracking - C
oarse

 Cracking

Cracking - F
ine Cracking

Cracking - M
ap Cracking

Cracking - S
ealed

Disp
laced Flags o

r B
lock

Fille
r M

iss
ing

Frettin
g

Iro
nwork Deterio

ratio
n

Miss
ing

Patch
ing

Potholes

Reinsta
tement

Cracking - C
razin

g

Subsid
ence

Tree Root D
amage

Vegetatio
n

PE
RC

EN
TA

GE
 (%

)

Footway damage types: urban family group

DAMAMGE TYPES
Broken Flags o

r B
lock

Chipping Loss

Concre
te Jo

int F
aultin

g

Cracking - C
oarse

 Cracking

Cracking - F
ine Cracking

Cracking - M
ap Cracking

Cracking - S
ealed

Disp
laced Flags o

r B
lock

Fille
r M

iss
ing

Frettin
g

Heave

Iro
nwork Deterio

ratio
n

Miss
ing

Patch
ing

Potholes

Reinsta
tement

Cracking - C
razin

g

Subsid
ence

Tree Root D
amage

Vegetatio
n

PE
RC

EN
TA

GE
 (%

)

Footway damage types: ultra-urban family group



82  |  HEALTHY PAVEMENTS  2021 national examination of footways

Urban family group
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The overall percentages are lower than in the previous sample for the urban family 
group but the profile is similar. 
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The kerb condition breakdown is identical to the 2019 sample for this family group.

Semi-urban family group
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There is a slightly higher percentage of bituminous materials and slightly lower 
percentage of flags compared to the 2019 semi-urban sample.

There are lower percentages but similar profile of damage types to the previous 
sample of this family group.
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Rural family group

The kerb condition breakdown is identical to the 2019 sample for this family group.

0.21% 3.14%
4.92%

29.91%

39.72%

22.10%

Footway condition: rural family group

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Ungraded

0.20%2.24% 0.41% 

9.48%

87.67%

Kerb condition: rural family group

Grade 1

Grade 2

Grade 3

Grade 4

Grade 5

Ungraded
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Compared to the original sample, there are higher percentages of bituminous 
materials (86% compared to 82%) and flags to flex, and a lower percentage of flags.

There is a higher proportion of coarse cracking and fretting compared to the 2019 
sample for the rural family group.
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Scheme Identifier Parameters

Where different rulesets are tested, they are arranged in order of the cost 
outcome. So, for example, the lowest 25% rule will relate to the lowest 25% in 
terms of total cost. 

General scheme criteria

Proposal type Description

Resurface bituminous All bituminous footways

Replace flags with bituminous surfacing Flagged footways. Not in areas where the retail or office-based work population 
density is more than 100+ per hectare

Relay flags or blocks Any modular footways (including cobblestone, block paving and flags)

Relay natural stone paving All natural stone footways

Replace flags or blocks Any modular footways (including cobblestone, block paving and flags)

Replace natural stone paving Any natural stone footways

Concrete reconstruction All concrete footways

Slurry seal Bituminous footways. Not in areas where the retail or office-based work 
population density is more than 100+ per hectare

APPENDIX 3: RULES AND THRESHOLDS 
USED FOR IDENTIFICATION OF 
MAINTENANCE TREATMENTS
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General scheme criteria

Proposal type Description

Resurface bituminous Schemes should not cross over onto a different street

Replace flags with bituminous surfacing Schemes should not cross over onto a different street

Relay flags or blocks Schemes should not cross over onto a different street

Relay natural stone paving Schemes should not cross over onto a different street

Replace flags or blocks Schemes should not cross over onto a different street

Replace natural stone paving Schemes should not cross over onto a different street

Concrete reconstruction Schemes should not cross over onto a different street

Slurry seal Schemes can cover multiple streets within an estate

Minimum scheme size
The minimum scheme size may be dictated in contracts – it may be too uneconomical for 
certain contractors to undertake works that are less than a critical size although this can vary 
considerably from one location to another. Therefore the following potential minimum scheme 
sizes are used with an estimate of the likelihood that this applies in any particular area.

Proposal type Lowest 25% Mid-range Highest 25%

Resurface bituminous 100sqm 50sqm No minimum

Replace flags with bituminous surfacing 100sqm 50sqm No minimum

100Relay flags or blocks No minimum No minimum No minimum

Relay natural stone paving No minimum No minimum No minimum

Replace flags or blocks No minimum No minimum No minimum

Replace natural stone paving No minimum No minimum No minimum

Concrete reconstruction No minimum No minimum No minimum

Slurry seal 500m 250m 100m

Other repairs No minimum No minimum No minimum



90  |  HEALTHY PAVEMENTS  2021 national examination of footways

Condition criteria: brief explanation

The scheme condition criteria are split up into 2 main sections. The first type is 
what is referred to as ‘triggers’ and the second group of criteria is referred as the 
‘profile criteria’. Triggers are primarily used to ensure proposals make practical 
sense (particularly in terms of engineering feasibility and economic viability) whilst 
the profile criteria ensure that key efficiency requirements are met from an asset 
management perspective.

Triggers: What are the condition triggers?

Scheme triggers are the primary objective for a scheme. A scheme should start 
and end on a trigger unless there is a natural boundary that the scheme can ‘snap’ 
to (described further below). Within the scheme, triggers should also not be 
spaced any further apart than a specified gap (described in the next section).

Proposal type Description

Resurface bituminous Grade 4 and Grade 5 damages – individual damage areas should be 0.1sqm or 
more in area (i.e. more than a spot defect)

Replace flags with bituminous surfacing Grade 4 and Grade 5 damages – individual damage areas should be 0.1sqm or 
more in area (i.e. more than a spot defect)

Relay flags or blocks Grade 4 and Grade 5 damages – paving must not be broken but only subsided

Relay natural stone paving Grade 4 and Grade 5 damages – paving must not be broken but only subsided

Replace flags or blocks Grade 4 and Grade 5 damages – paving must be broken

Replace natural stone paving Grade 4 and Grade 5 damages – paving must be broken

Concrete reconstruction Grade 4 and Grade 5 damages

Slurry seal Grade 3

Other repairs Any other Grade 4 or 5 damages (including spot defects)
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Gap criteria: What is the maximum gap between instances of these condition triggers? 

Proposal type Lowest 25% Mid-range Highest 25%

Resurface bituminous 5m 25m 50m

Replace flags with bituminous surfacing 5m 25m 50m

Relay flags or blocks 0m 10m 25m

Relay natural stone paving 0m 10m 25m

Replace flags or blocks 0m 0m 5m

Replace natural stone paving 0m 0m 5m

Concrete reconstruction 0m 10m 25m

Slurry seal 5m 25m 50m

Other repairs 5m 25m 50m
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Condition profile criteria: Coverage or weighted average thresholds for schemes 

Proposal type Lowest 25% Mid-range Highest 25%

Resurface bituminous 75+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length that is defect 
free (Grade 1)

50+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length that is defect 
free (Grade 1)

25+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length that is defect 
free (Grade 1)

Replace flags with bituminous surfacing 75+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1

50+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1

25+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1

Relay flags or blocks 100% by area 
affected by Grade 4 
or 5 subsidence but 
unbroken

100% by area affected 
by subsidence but 
unbroken and 75% 
affected by Grade 4 
or 5

100% by area affected 
by subsidence but 
unbroken and 75% 
affected by Grade 4 
or 5

Relay natural stone paving 100% by area 
affected by Grade 4 
or 5 subsidence but 
unbroken

100% by area affected 
by subsidence but 
unbroken and 75% 
affected by Grade 4 
or 5

100% by area affected 
by subsidence but 
unbroken and 75% 
affected by Grade 4 
or 5

Replace flags or blocks 100% by area affected 
by Grade 4 or 5 broken 
paving

100% by area affected 
by Grade 4 or 5 broken 
paving

100% by area affected 
by Grade 4 or 5 broken 
paving

Replace natural stone paving 100% by area affected 
by Grade 4 or 5 broken 
paving

100% by area affected 
by Grade 4 or 5 broken 
paving

100% by area affected 
by Grade 4 or 5 broken 
paving

Concrete reconstruction 75+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1

50+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1 

50+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1 

Slurry seal 95+% by length 
affected by Grade 3 
AND
no more than 5% by 
area in Grade 4 or 5

75+% by length 
affected by Grade 3 
AND
no more than 25% by 
area in Grade 4 or 5

60+% by length 
affected by Grade 3 
AND
no more than 40% in 
Grade 4 or 5

Other repairs 75+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length in Grade 1

50+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length that is defect 
free (Grade 1)

25+% by area affected 
by Grade 4 or 5
AND
no more than 10% by 
length that is defect 
free (Grade 1)
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Scheme merging criteria

Scheme merging criteria can be used to either extend a scheme to a logical 
boundary (e.g. the end of a street) or to fill in gaps between consecutive schemes 
along a street.

Proposal type Lowest Mid-range Highest 

Resurface bituminous 5m 25m 50m

Replace flags with bituminous surfacing 5m 25m 50m

Relay flags or blocks 0m 10m 25m

Relay natural stone paving 0m 10m 25m

Replace flags or blocks 0m 0m 0m

Replace natural stone paving 0m 0m 0m

Concrete reconstruction 0m 10m 25m

Slurry seal 5m 25m 50m

Other repairs 5m 25m 50m
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ABOUT GAIST 

Since 2007 Gaist have partnered globally across central and local governments, 
geospatial industries and telecommunications companies on a mission to change 
how we understand and interpret the roadscape. Offering transformational 
roadscape intelligence and insights tailored to client needs, Gaist are at the 
forefront of providing solutions focused on delivering value to organisations 
across 4 continents.
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Paula Claytonsmith, Executive Director, Government (project director)

Oliva Wilson, Data analyst, Professional Services

Ed Daniels, Data analyst - apprentice, Professional Services

Chris Jenner, Asset Management Consultant, Professional Services

Marc Tite, Assistant Director, Professional Services

Jake Lawson, Marketing Manager, Commercial Team
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