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Executive Summary 

Overview 

The National Infrastructure Commission (NIC) wishes to understand how any long-lasting 

changes in behaviour due to the COVID-19 pandemic may affect long-term infrastructure 

demand. In this context, the long term is defined as the period from 2025 to 2055. It is 

assumed that by 2025 any short-term impacts of the pandemic due to restrictions of the 

ƴŀǘƛƻƴΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ƭƛŦŜ ŀƴŘ ǘƘŜ ŎƻƴǎŜǉǳŜƴǘ ǎƘƻǊǘ-run impacts on the national 

ŜŎƻƴƻƳȅ ǿƛƭƭ ƘŀǾŜ Ŧǳƭƭȅ ŘƛǎǎƛǇŀǘŜŘ ŀƴŘ ǘƘŜ ŜŎƻƴƻƳȅ ǿƛƭƭ ōŜ ŦƻƭƭƻǿƛƴƎ ŀ ΨƴŜǿ ƴƻǊƳŀƭΩ 

trajectory.  

To help its consideration, the NIC has developed several scenarios for possible behaviour 

change, each with a long-ǘŜǊƳ ƻǳǘƭƻƻƪΦ ¢ƘŜǎŜ ƘŀǾŜ ōŜŜƴ ƛƴŦƻǊƳŜŘ ōȅ ǘƘŜ bL/Ωǎ ƻǿƴ ǊŜǎŜŀǊŎƘ 

on the behavioural impacts of the COVID-19 crisis, its theoretical understanding of how 

behaviour change occurs, and examples of how historical shocks have affected behaviour over 

the longer term.  

¢ŀƪƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ǿƻǊƪ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘǿƻ-fold: 

¶ To gain an understanding of the order of magnitude of the effects that different scenarios 

of behaviour change may have on the demand for different types of infrastructure in 

different sectors of the economy. 

¶ To develop quantitative representations of the five NIC scenarios to support more 

detailed demand modelling across the sectors of interest in the future. 

The infrastructure sectors that have been considered are: 

¶ Transport 

¶ Digital 

¶ Energy 

¶ Water & Wastewater  

¶ Waste 

¢ƘŜ bL/Ωǎ {ŎŜƴŀǊƛƻǎ 

Focussing on behavioural responses to ǘƘŜ ǇŀƴŘŜƳƛŎΣ ǘƘŜ bL/ Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ ŦƻǳǊ ΨƳŜǘŀ-

ǘǊŜƴŘǎΩΥ 

¶ Working from Home: where people and businesses adopt more homeworking. 

¶ Social Wariness: where people are cautious in participating in social gatherings. 

¶ Dispersal from Cities: which includes suburbanisation (where people and businesses 

move out of the centre of cities to their suburbs and more rural areas), regionalisation 

(reduced population density and access to open spaces e.g. natural beauty), and/or a 

combination of these trends. 

¶ Use of Virtual Tools: where there is a significant uptake in online and virtual activities in 

social, leisure, learning and consuming (including public services). 

To help define its scenarios, the NIC has defined three levels of potential response to each of 

these meta-trends. These are: 

¶ Low: where the meta-trend has a relatively small impact on the demand for infrastructure 

in any particular scenario. 
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¶ Medium: where the meta-trend has a moderate impact on the demand for infrastructure 

in any particular scenario. 

¶ High: where the meta-trend has a large impact on the demand for infrastructure in any 

particular scenario. 

The NIC has used these meta-trends to define five scenarios. These are: 

¶ Scenario 1: Reversion and Reaction 

ς Behaviours are broadly similar to 2019 

ς The adoption of flexible working and working from home returns to pre-pandemic 

levels (noting there was a gradual trend in increasing home working prior to 2020) 

¶ Scenario 2: A More Flexible Future 

ς Flexible working is adopted within a sub-group of employers and employees where it 

is practical and feasible to do so 

ς People adopt flexible lifestyles with a significant amount of social engagement  

ς City centres continue to be important hubs for people to work and socialise 

ς Urban and suburban areas continue to be key areas for living. 

¶ Scenario 3: Low Social Contact Urban Living  

ς Office-based working returns, with a modest increase in flexible working 

ς Social wariness is permanently higher with certain habits formed during the 

pandemic sticking 

ς There is a greater uptake of virtual activities across all domains 

¶ Scenario 4: Social Cities  

ς Homeworking is adopted at a high level among employers and employees where it is 

practical and feasible to do so 

ς Demand to change household location is constrained by price/availability 

ς People prefer to be socially active and are not anxious about large gatherings 

ς A decline in permanent town/city centre office space is somewhat offset by growth in 

other amenities/uses. 

¶ Scenario 5: Virtual Local Reality  

ς Homeworking is adopted at a high level among employers and employees who are 

practically able to do so  

ς Social wariness is permanently higher with certain habits formed during the 

pandemic sticking.  

ς People radically alter how (and to a smaller extent where) they live and reduce travel 

as a result. 

Approach to Quantitative Analysis 

! ǎŜǊƛŜǎ ƻŦ ǎŜƎƳŜƴǘŜŘ ΨŎƻƴǎǳƳǇǘƛƻƴ ǊŀǘŜΩ ƳƻŘŜƭǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ǘƻ ǇǊƻŘǳŎŜ a quantified 

assessment of the potential impact of each scenario on demand in the five sectors listed 

above. The impact of the scenarios on demand was assessed by altering variables that 

describe the consuming population and/or variables that give the rate of consumption. The 

alterations to the variables were informed by pre-pandemic trends, what has happened during 

the pandemic, and the experience and expertise of the project team. As such, the quantified 

impacts of the five scenarios are plausible potential impacts, but they are not forecasts and 

should not be treated as such. 

Extensive use was made of Office for National Statistics (ONS) datasets, the Department for 

¢ǊŀƴǎǇƻǊǘΩǎ ό5Ŧ¢Ωǎύ bŀǘƛƻƴŀƭ ¢ǊŀǾŜƭ {ǳǊǾŜȅΣ ŀǎ ǿŜƭƭ ŀǎ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŘŀǘŀǎŜǘǎ ŦƻǊ ƻǘƘŜǊ ǎŜŎǘƻǊǎΦ 
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When considering the results of this work and thinking about subsequent analysis, it is 

important to understand and consider the limitations of the adopted approach. In particular, it 

should be noted that the models only seek to quantify changes in consumption rates arising 

from the meta trends listed above. They do not attempt to model changes arising from other 

external drivers, such as wider macro-economic influences. This is deliberate as this enables 

the analysis to focus on ōŜƘŀǾƛƻǳǊŀƭ ŎƘŀƴƎŜǎ ǘƘŀǘ ǳƴŘŜǊǇƛƴ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ. That said, it is 

likely that consumption rates would be affected by other factors, including inter-related 

influences such as economic growth leading to greater disposable household income, societal 

changes (e.g. make-up of households), and technological developments. Modelling the 

interaction of these additional factors with the potential post-pandemic behavioural impacts is 

out of the scope of this work, but it is intended that this work lays the foundation for 

subsequent more detailed modelling should the NIC wish to do so. 

Findings 

Transport 

The analysis presented in this report suggests the most significant post-pandemic behavioural 

response is the number of people who chose to undertake activities at home, be this work or 

other activities such as shopping (online rather than at shops) or social activities (e.g. virtual 

rather than face-to-face). The Working from Home and Use of Virtual Tools meta-trends are 

potentially more significant than Dispersal from the Cities. This is simply because of the scale 

of the population that they apply to. 

Considering the Working from Home meta-trend, this changes the number of people who 

choose to work from home, whether that be permanently or on a more flexible basis. For the 

purposes of this work, it has been defined that Standard Occupational Classification (SOC) 

Groups 1 to 4 (principally managerial and professional workers) are those who have the 

potential to work from home. Together, these SOC Groups account for 57% of the working 

population, which is 18.5 million people. The Use of Virtual Tools meta-trend affects the entire 

population.  

In contrast, the Dispersal from Cities meta-trend has been found to have a lesser impact. This 

ƛǎ ōŜŎŀǳǎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ǿƘƻ ŎƻǳƭŘ ŦŜŀǎƛōƭȅ ƳƻǾŜ ǘƻ ǘƘŜ ǎǳōǳǊōǎ όΨǎǳǊōǳǊōŀƴƛǎŀǘƛƻƴΩύ 

or move ƻǳǘ ƻŦ ǘƻǿƴǎ ŀƴŘ ŎƛǘƛŜǎ όΨǊŜƎƛƻƴŀƭƛǎŀǘƛƻƴΩύ ƛǎ small compared with the population who 

would potentially be affected by the Working for Home and Use of Virtual Tools meta-trends. 

Even if the people who do move then have a significant change of travel behaviour, the scale 

of the population affected is such that the effect is not as great as those that could arise from 

the Working for Home and Use of Virtual Tools meta-trends. 

The Social Wariness effect is also significant as this has the potential to materially affect future 

public transport patronage. As well as affecting the strategic and economic case for future 

public transport capital investment, such a decline could have immediate impact on the 

finances of public transport. Should this lead to a service reduction, this would make public 

transport less attractive, which in turn would have a further downward impact on patronage. 

Digital 

The defining feature of the digital sector is the rate of change of both network capacity and its 

use that has occurred in recent years. The projected future rate of change is such that there is 

no merit in looking at demand beyond 2025 as beyond this even modest upward or downward 

change to annual growth rates will lead to very different outcomes. 
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Pre-pandemic peaks in digital demand were leisure driven and occurred in the evenings and at 

weekends. While digital demand appears to have increased during the pandemic, available 

data suggests that the increase in weekday daytime demand did not exceed pre-pandemic 

evening use. Also, throughout the pandemic, digital networks have had sufficient capacity and 

capability to cater for the increase in leisure-driven digital demand. 

Digital capacity is provided in a dynamic and commercial market. Looking to 2025, the 

conclusion of this work is that any behaviourally driven changes of demand can be 

accommodated. Before and after that, the commercial providers will both respond to market 

pressures and create digital markets through the products they offer. 

Pre-pandemic, the challenge for diƎƛǘŀƭ ǿŀǎ ŜȄǘŜƴŘƛƴƎ ǘƘŜ ƘƛƎƘ ŎŀǇŀŎƛǘȅ ƴŜǘǿƻǊƪ ǘƻ ΨƘŀǊŘ ǘƻ 

reachΩ places. This remains the case post-pandemic. If anything, should the NIC scenarios lead 

to an increase in digital demand, then this could shift the balance towards further 

commercially-driven roll out of enhanced network capacity across the country. 

Other Sectors 

This work has found that the most significant influence on modelled future demand for the 

other sectors in the scope of this study (Energy, Water & Wastewater and Waste) is how much 

time people spend at home doing activities that, pre-pandemic, would have been done 

elsewhere. Working from Home and Use of Virtual Tools both suggest that more time will be 

spent at home and this leads to greater domestic energy and water use and, potentially, 

greater domestic waste (for example, due to more packaging from internet shopping 

deliveries). To a degree, there would be a concomitant reduction in commercial consumption. 

However, it would not be a one-to-one reduction ς ŀ ǎƘƻǇ ŘƻŜǎƴΩǘ ǳǎŜ ƭŜǎǎ ŜƴŜrgy because it 

has lower footfall. Structural adjustments would be needed to realise material reductions in 

commercial consumption, e.g. smaller shops and/or fewer shops. 

While Dispersal from the Cities would change where individual households use energy and 

water and generate waste, the scale of the population who might be part of this meta-trend is 

small. In contrast, the Working from Home and Use of Virtual Tools have the potential to 

affect a much larger share of the population. Without a shift in land-use policy, those who 

move as part of a Dispersal from the Cities meta-trend will move to extant properties or new 

properties that would be built in any event. While the movers may consume more per 

household, this will be a marginal increase on the previous occupants of the property. 

Future Modelling 

Informed by a review of a representative set of transport models, it is clear that such models 

ŎƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ŜȄǇƭƻǊŜ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘǊŀƴǎǇƻǊǘ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ bL/Ωǎ 

scenarios. However, what is also clear from the review is that while it is possible to establish a 

set of general principles that can be ǳǎŜŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ ƛǎ ƴƻǘ ǇƻǎǎƛōƭŜ ǘƻ 

pre-define a set of changes to model inputs or model parameters. These would need to be 

derived on a case-by-case basis, taking into account the particulars of model structure, as well 

as how they have been developed and calibrated. 
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1.1 The National Infrastructure Commission (NIC) wishes to understand how any long-lasting 

changes in behaviour due to the COVID-19 pandemic may affect long-term infrastructure 

demand. In this context, the long term is defined as the period from 2025 to 2055, with the 

assumption that by 2025 any short-term impacts of the pandemic due to restrictions of the 

ƴŀǘƛƻƴΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ƭƛŦŜ ŀƴŘ ǘƘŜ ŎƻƴǎŜǉǳŜƴǘ ǎƘƻǊǘ-run impacts on the national 

economy will have fully dissipated and the economy will be following ŀ ΨƴŜǿ ƴƻǊƳŀƭΩ 

trajectory.  

1.2 To help its consideration, the NIC has developed five scenarios for possible behaviour change, 

each with a long-term outlook. These have been informed by ǘƘŜ bL/Ωǎ own research on the 

behavioural impacts of the COVID-19 crisis, its theoretical understanding of how behaviour 

change occurs and examples of how historical shocks have affected behaviour over the longer 

term.  

1.3 Taking the NIC five scenarios, the purpose of the work described in this report is two-fold: 

¶ To gain an understanding of the order of magnitude of the effects that different scenarios 

of behaviour change may have on the demand for different types of infrastructure in 

different sectors of the economy. 

¶ To develop quantitative representations of the five NIC scenarios to support more 

detailed demand modelling across the sectors of interest in the future. 

1.4 This work has been undertaken over a ten week period, commencing at the beginning of 

February 2021 and concluding in mid-April. It has considered five sectors of the economy, 

namely: 

¶ Transport 

¶ Digital 

¶ Energy 

¶ Water & Wastewater  

¶ Waste 

1.5 The ŀǇǇǊƻŀŎƘ Ƙŀǎ ōŜŜƴ ǘƻ ŘŜǾŜƭƻǇ ŀ ǎŜǊƛŜǎ ƻŦ ǎŜƎƳŜƴǘŜŘ ΨŎƻƴǎǳƳǇǘƛƻƴ ǊŀǘŜΩ ƳƻŘŜƭǎ ŦƻǊ ŜŀŎƘ 

of the five sectors. The impact of the scenarios on demand has been assessed by altering 

variables that describe the consuming population and/or variables that give the rate of 

consumption. The alterations to the variables have been informed by pre-pandemic trends, 

what has happened during the pandemic and the experience of the project team. As such, the 

quantified impacts of the five scenarios are plausible potential impacts, but they are not 

forecasts and should not be treated as such. 

1.6 This work has been undertaken by Steer with support from DMS Research & Consulting 

(Digital) and SPR Energy Consulting (other non-transport sectors). Throughout the work the 

Steer-ƭŜŘ ǘŜŀƳ Ƙŀǎ ŜƴƎŀƎŜŘ ŎƭƻǎŜƭȅ ǿƛǘƘ ǘƘŜ bL/Ωǎ ǇǊƻƧŜŎǘ ǘŜŀƳΦ 

1 Introduction 
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Report Structure 

1.7 This Final Report is structured as follows: 

¶ Chapter 2 gives a high level overview of recent pre-pandemic demand trends for each of 

the sectors considered by this work. More detail is provided in Appendices A to E 

inclusive. 

¶ Chapter 3 ǎǳƳƳŀǊƛǎŜǎ ǘƘŜ bL/Ωǎ ŦƛǾŜ ǎŎŜƴŀǊƛƻǎΦ ¢Ƙƛǎ ǎǳƳƳŀǊȅ ǇǊƻǾƛŘŜǎ ŎƻƴǘŜȄǘ ŦƻǊ ǿƘŀǘ 

ŦƻƭƭƻǿǎΦ Lǘ ƛƴǘǊƻŘǳŎŜǎ ǘƘŜ ΨƳŜǘŀ-ǘǊŜƴŘǎΩ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ŘŜŦƛƴŜŘ by the NIC. More detail 

ƻƴ ǘƘŜ ǎŎŜƴŀǊƛƻǎ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ ǘƘŜ bL/Ωǎ ƻǿƴ ǊŜǇƻǊǘƛƴƎΦ 

¶ Chapter 4 sets out the approach to quantitative analysis for the transport sector. 

¶ Chapter 5 goes on to set the approach to quantitative analysis for the other sectors that 

have been considered. 

¶ Chapter 6 sets out the transport impacts that have been associated with the bL/Ωǎ ƳŜǘŀ-

trends, how these have been translated into quantified changes in drivers of transport 

demand and then what that ƳŜŀƴǎ ŦƻǊ ǘǊŀƴǎǇƻǊǘ ŘŜƳŀƴŘ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ 

¶ Chapter 7 focusses on the non-transport sectors and sets out how quantified estimates of 

demand for each of the scenarios have been developed, as well as summarising the 

results of the assessment. 

¶ Chapter 8 summarises how more detailed transport models could be used in the future 

ǘƻ ŜȄǇƭƻǊŜ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ aƻǊŜ ŘŜǘŀƛƭ ƛǎ ǇǊƻǾƛŘŜŘ ƛƴ !ǇǇŜƴŘƛȄ F. 

¶ Chapter 9 offers some concluding remarks 

1.8 The report has the following appendices: 

¶ Appendix A: a review of recent pre-pandemic trends and the impacts of pandemic on 

personal travel. 

¶ Appendix B: a review of recent pre-pandemic trends and the impacts of pandemic on the 

demand for light freight, along with a consideration of how e-commerce and 

technological changes may affect the small package market. 

¶ Appendix C: consideration of pre-pandemic trends in digital demand, the impacts of the 

pandemic and future trends. 

¶ Appendix D: an overview of pre-pandemic trends in the energy sector, what has 

happened during the pandemic and consideration of future trends. 

¶ Appendix E: a look at the water and wastewater sectors, again considering pre-pandemic 

trends, what has happened during the pandemic and future trends. 

¶ Appendix F: more details of the review of transport models that underpins Chapter 8. 

¶ Appendix G: describes uncertainties that may influence the future demand for 

infrastructure previously identified by the NIC as part of the first National Infrastructure 

Assessment (NIA). 
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Introduction 

2.1 In this Chapter we briefly review demand trends both pre-pandemic and during the pandemic 

with a view to seeing if there are any lessons that can be drawn for quantifying post pandemic 

scenarios. A more detailed consideration of the key sectors is provided in Appendices A to E.  

Transport 

2.2 Measured by passenger kilometres, in the decade before the pandemic: 

¶ Travel by car, van and taxi increased by 11%. This is a continuation of the long term trend 

of sustained growth in traffic, albeit at rates slower than observed in previous decades; 

¶ Travel by rail grew by 37%. Trip making by train and travel on the national rail network 

has experienced strong growth over the last quarter of a century, although much of the 

growth in the last decade was in its first five years; 

¶ Travel by bus and coach has fallen by 26%, a continuation of a long term decline in bus 

travel since the 1950s. However, within this overall trend travel by bus in London 

increased whilst outside London it fell.  

2.3 Throughout the pandemic the Department for Transport (DfT) has been publishing statistics 

showing the use of different transport modes. This includes: 

¶ Car traffic on the Strategic Road Network (SRN) ς this is the network owned and managed 

by Highways England and includes all motorways as well as some A roads; 

¶ Light Commercial Vehicle (LCV) and Heavy Goods Vehicle (HGV) traffic on the Strategic 

Road Network; 

¶ Passenger numbers on the  

ς National Rail network 

ς London Underground 

ς Bus outside London 

ς Bus within London. 

2.4 The DfT data is benchmarked against early February 2020, that is just before the pandemic 

took hold within the UK. Because of this, a degree of caution needs to be applied when 

looking at the data as February 2020 may not necessarily be a typical or average period for 

travel by the modes for which data is provided. Also, the data on car, LGV and HGV traffic is 

for the Strategic Road Network. The experiences on local roads may well be different. With 

these caveats in mind: 

¶ Before the introduction of lockdown restrictions on 23rd March, public transport demand 

was already falling as travellers heeded the advice to work from home if possible and 

avoid non-essential journeys. 

¶ The March lockdown led to an immediate and precipitous fall in public transport 

patronage. As well as businesses being closed, travellers were advised by Government 

2 Demand During the Pandemic 
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not to use public transport unless the journey was essential. In mid-April, national rail and 

London Underground patronage was less than 5% of its pre-pandemic levels, patronage 

for local bus services outside London was around a tenth of pre-pandemic levels and in 

London bus patronage was less than a fifth of that before the pandemic 

¶ As lockdown eased, public transport patronage recovered and then declined as 

restrictions were reimposed. By September national rail patronage recovered to around 

40% of its pre-pandemic levels, but declined as restrictions were tightened. London 

Underground patronage followed a similar pattern. Bus services in London and elsewhere 

had reached a peak around 60% of their pre-pandemic levels and were less affected by 

tightened restrictions. Pre-pandemic, bus users typically had less access to a car than rail 

ǘǊŀǾŜƭƭŜǊǎ ŀƴŘ ŀ ƎǊŜŀǘŜǊ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜƛǊ ƧƻǳǊƴŜȅǎ ǿƻǳƭŘ Ŧƛǘ ǘƘŜ ǇŀƴŘŜƳƛŎΩǎ ΨŜǎǎŜƴǘƛŀƭΩ 

category. In contrast, many rail journeys and especially those into London and other town 

and city centres were made by people who were able to work from home. Together these 

facets help explain why by Autumn 2020 bus patronage recovered to a greater extent 

than rail. 

¶ The continuing operation of public transport has required substantial and on-going 

financial support from the Government. 

¶ Social distancing measures remain on public transport, which places a practical limit on 

capacity which is below pre-pandemic levels of demand. 

¶ On the Strategic Road Network, on the whole car and van traffic has remained below its 

pre-pandemic levels. While van traffic for deliveries has increased, it is important to note 

that pre-pandemic a greater share of van traffic was associated with trades going about 

their business. Any increase in delivery traffic has not offset the fall in other van traffic. 

HGV traffic recovered to above February 2020 levels, although it is noted that in terms of 

road traffic February is a below average month. 

2.5 While the pandemic has had significant impacts on transport use it is difficult to draw any 

lasting lessons from this. Restrictions on social and economic activity all have had a direct and 

immediate impact on transport demand. It is not yet possible to isolate any longer lasting 

impacts from these shorter-term ones. 

Digital 

2.6 In the five years preceding the pandemic, monthly data usage over fixed broadband grew at 

greater than 35% per annum. Market driven technology developments are considered to be 

the most important factors that have driven growth. These have been in telecoms technology, 

customer equipment, and new or enhanced applications that use greater quantities of data. A 

strong provider market has driven capacity expansion while also offering price competition. 

2.7 During the early stages of the pandemic: 

¶ There was a large increase in daytime traffic during weekdays. This will have been driven 

by the traffic demands of people working or studying from home (and using video 

conferencing tools, such as Zoom and Microsoft Teams, heavily), and also by the traffic 

generated by millions of people put on furlough, many of whom will have turned to 

online entertainment during the lockdown, including video-streaming applications such 

as Netflix, and online gaming.  

¶ As with pre-pandemic, the peak period for traffic was in the evenings, both at weekends 

and weekdays. This is considered to be driven by leisure not business/work related use. 

Operators of mass market broadband services dimension their networks to handle this 

peak, with headroom, and the anticipated growth in that peak.    
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¶ The increase in typical traffic during the peak period was significant but relatively modest, 

both for weekdays and weekends. 

¶ The increase in daytime traffic did not exceed pre-pandemic evening peaks.  

2.8 Overall, the UKΩǎ ƛƴǘŜǊƴŜǘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ Ƙŀǎ ŎƻǇŜŘ ǾŜǊȅ ǿŜƭƭ ǿƛǘƘ ǘƘŜ ǎǘŜǇ-changes in 

behaviours enforced by the pandemic lockdowns. As restrictions on economic and social life 

are eased it is anticipated that demand will fall back to below the pandemic peaks. 

Energy 

2.9 Energy has various end uses which drives demand:  

¶ In the domestic sector, it is used for space and water heating, cooking and lighting, as 

well as by various household appliances and consumer electronics. 

¶ In industry, it is used for operating machinery, production chains, etc. 

¶ In the service sector, it is used, for example, by hospitals, schools, etc for heating 

purposes and power electronic equipment, etc. 

¶ In the transport sector, it is used in the different modes i.e. road, air, rail, maritime. 

2.10 While year-on-year national energy usage fluctuates (with the weather being a key factor), the 

trend since 2001 has been a decline of around 0.8% per year on average. Much of this has 

been driven by a fall in industrial use. Over the same period, the UK energy sector has 

undergone significant change as it decarbonises with the phasing out of coal generation and 

the increase in renewables being notable features. Further change is expected as the UK 

moves to net zero, which will have an effect both on the way energy is provided and the way 

it is consumed. 

2.11 Energy consumption in the UK has been affected by the impacts of pandemic restrictions on 

economic output, leisure activities and travel. Total final energy consumption fell by 18% 

between Q3 2019 and Q3 2020, though there were notable differences by sector: 

¶ Domestic sector consumption increased by 2.5%, as more people were home working or 

were furloughed or laid off. 

¶ Transport sector consumption fell by 30%, as lockdown restrictions affected both 

domestic and international travel. 

¶ Service sector consumption fell by 7.8% as many shops and offices were closed. 

¶ Industrial sector consumption fell by 8.4%. 

2.12 As restrictions are lifted it is anticipated that service and industrial sector consumption will 

return towards pre-pandemic norms, albeit with a potential downward impact due to the 

longer-lasting economic consequences of the pandemic.  

Water & Wastewater 

2.13 Data is available on the public water supply between 2000 and 2017. What this shows is that 

abstraction levels in 2017 were below those in 2000. Although abstractions increased in 2016 

and 2017 from the low seen in 2015, they were still some 16% below the peak seen in 2005. 

These figures exclude agricultural uses, private supplies and the electricity supply industry 

amongst other exceptions. 

2.14 There have been various studies into changes in water demand as a result of the lockdowns 

imposed in response to the pandemic. UK data, based on consumption from about 200,000 

households and some 1,000 non-households found: 
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¶ the morning peak started later in the day for households; 

¶ household peak daily consumption at the end of May 2020 was about 35% higher than it 

was pre-lockdown, and the evening peak was often higher than the morning peak, but 

this may be more attributable to the warm weather at the time; and 

¶ non-household consumption reduced significantly during the first lockdown.  

2.15 The changes were attributed to a number of factors, notably: 

¶ the changes in behaviour from working at home and not needing to get children up and 

ready for school in the mornings; 

¶ increased occupancy during the day (for example, older children returning home when 

colleges and universities closed); 

¶ less movement of people between areas (people not going to work and not going away 

on holiday); 

¶ changes in water use, such as more handwashing; and 

¶ the huge reduction in consumption from the hospitality, entertainment and retail sectors. 

2.16 A comparison of water use before lockdown (February to early-March) and at the beginning of 

lockdown (late-March to early-April) found: 

¶ most water companies saw an increase in average water consumption during lockdown; 

¶ companies covering predominantly suburban areas saw the most noticeable increase, 

while companies operating in city areas saw a reduction in water use; and 

¶ differences between weekday and weekend water consumption largely disappeared. 

2.17 As restrictions are lifted it is likely that commercial consumption will return towards pre-

pandemic levels, but with a negative downward impact due to the ǇŀƴŘŜƳƛŎΩǎ ƭŀǎǘƛƴƎ 

economic consequences. Greater numbers spending more of the working day at home will act 

to increase domestic water consumption, as well as potentially change the pattern of 

consumption across the day and between weekdays and weekends. 

Domestic Waste 

2.18 In 2018 UK households produced 26.4 million tonnes of household waste. In the four years to 

2018 there had been little change in the quantity of waste from households. Similarly, there 

has been very little change in the recycling rate at around 45%. In Wales a greater proportion 

of domestic waste is recycled than in the other home nations, which may be taken as an 

indication that there is scope to increase the total share of domestic waste that is recycled. 

2.19 It is difficult to discern trends in household waste during the pandemic. People were at home 

because they were working from home or had been furloughed/laid off. More home deliveries 

led to more packaging and there were potentially one-off effects (e.g. ƛƴŎǊŜŀǎŜ ƛƴ 5L¸Σ ΨƭƛŦŜ 

ƭŀǳƴŘǊƛŜǎΩύ that increased domestic waste. Confusing the picture is that many councils 

adjusted their waste collection schedules and many municipal collection sites had reduced 

hours or were closed.  

2.20 It has been estimated that during Q2 2020, kerbside collected household waste rose by 

around 10%. However, this was offset by a significant reduction in tonnages of household 

waste accepted at Household Waste Recycling Centres. The net result was a modest fall in 

overall household waste. 
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2.21 Available data suggests that the make-up of household waste changed during the pandemic, 

with an increase in dry recyclables (e.g. packaging) and a drop in collected garden waste, the 

latter potentially a result of changed collection practices.  

2.22 In the absence of any specific data on the impact of working from home during the pandemic 

on waste, it would seem reasonable that greater working from home will lead to a modest 

increase in the volumes of household waste.  
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3.1 The NIC has developed a qualitative description of five post pandemic scenarios. The scenarios 

have been developed such that the scenarios: 

¶ cover a plausible range of outcomes; 

¶ are based on a range of different behavioural responses; 

¶ form coherent packages of futures, based on underlying interactions between 

behavioural trends; and 

¶ should help deliver useable outputs and enable more detailed demand sector modelling. 

3.2 Focussing on behavioural responses to the pandemic, the NIC has identified 25 trends which in 

ǘǳǊƴ ƘŀǾŜ ōŜŜƴ ƎǊƻǳǇŜŘ ƛƴǘƻ ŦƻǳǊ ΨƳeta-ǘǊŜƴŘǎΩ ŀǎ ǎǳƳƳŀǊƛǎŜŘ ōŜƭƻǿΥ 

¶ Working from Home: people & businesses to adopt more homeworking. 

¶ Social Wariness: people cautious to participate in social gatherings. 

¶ Dispersal from Cities (people and businesses): suburbanisation (desire to move out of 

cities to suburbs and more rural areas), regionalisation (reduced population density and 

access to open spaces, e.g. natural beauty) or a combination of these. 

¶ Use of Virtual Tools: uptake of online and virtual activities in social, leisure, learning and 

consuming (including public services). 

3.3 The NIC has gone on to define five scenarios. These are: 

¶ Scenario 1: Reversion and Reaction 

ς Behaviours similar to 2019 

ς Limited adoption of flexible working and working from home 

¶ Scenario 2: A More Flexible Future 

ς Flexible working is adopted within a sub-group of employers and employees where it 

is practical and feasible to do so 

ς Flexible lifestyles with a significant amount of social engagement  

ς City centres continue to be important hubs for people to work and socialise 

ς Urban and suburban areas continue to be key areas for living 

¶ Scenario 3: Low Social Contact Urban Living  

ς Office-based working returns, with a modest increase in flexible working 

ς Social wariness is permanently higher with certain habits formed during the 

pandemic sticking 

ς Greater uptake of virtual activities across all domains 

¶ Scenario 4: Social Cities  

ς Homeworking is adopted at a high level among employers and employees where it is 

practical and feasible to do so 

ς Demand to change household location is constrained by price/availability 

ς People prefer to be socially active and are not anxious about large gatherings 

3 ¢ƘŜ bL/Ωǎ tƻǎǘ COVID-19 
Scenarios 
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ς Decline in permanent town/city centre office space is somewhat offset by growth in 

other amenities/uses 

¶ Scenario 5: Virtual Local Reality  

ς Homeworking is adopted at a high level among employers and employees who are 

practically able to do so  

ς Social wariness is permanently higher with certain habits formed during the 

pandemic sticking 

ς People radically alter how (and to a smaller extent where) they live and reduce travel 

as a result 

3.4 To help define these scenarios, the NIC has defined three levels of potential response. These 

are: 

¶ low, which means the meta-trend has a relatively small impact on the demand for 

infrastructure in any particular scenario 

¶ medium, a moderate impact on the demand for infrastructure in any particular scenario 

¶ high, which means the meta-trend has a large impact on the demand for infrastructure in 

any particular scenario 

3.5 Lƴ ¢ŀōƭŜ оΦм ōŜƭƻǿ ǿŜ ƘŀǾŜ ƳŀǇǇŜŘ ǘƘŜ bL/Ωǎ ŦƻǳǊ ƳŜǘŀ-trends onto the five scenarios.  

Table 3.1: Meta-trend and Scenario Summary 

Meta-trend Sc1: Reversion 
and reaction 

Sc2: A more 
flexible future 

Sc3: Low 
social contact 
urban living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Working from 
Home 

Low Medium Low High High 

Social Wariness Low Low High Low High 

Dispersal from 
Cities 

Low High Low Low High 

Use of Virtual 
Tools 

Low Medium High Medium High 

3.6 Early in this study it was established that for each scenario it would be assumed that: 

¶ In each projection year, the national economy (as measured by GVA/GDP) would be 

constant between scenarios. However, the spatial distribution of economic activity may 

vary between scenarios.  

¶ Similarly, the national population and employment would be taken as constant between 

scenarios, although the geographic distribution of that population and employment may 

differ. 

3.7 Normalising the size of the economy and population and employment allows the scenarios to 

focus on the impact of pandemic induced behavioural change. 
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Introduction 

4.1 In this section we set out our approach to developing projections of transport demand for 

each scenario. We first cover personal travel before moving on to consider freight.  

Personal Travel 

4.2 The approach to producing projections of personal trip making and ǘǊŀǾŜƭ ŦƻǊ ǘƘŜ bL/Ωǎ 

scenarios is shown below in Figure 4.1. In summary, the approach is to develop a segmented 

trip rate model, with trip rates derived from the National Travel Survey (NTS). Future year 

projections are then developed by adjusting the future year population and trip rates to 

ǊŜŦƭŜŎǘ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦŀŎŜǘǎ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ 

Figure 4.1: Personal Transport ς Model Structure 
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Base Year Population 

4.3 The Office for National Statistics (ONS) publishes detailed data that has been used by this 

study to determine the characteristics of the baseline population. The application of this data 

is not restricted to the transport elements of the study and has been used for the other sector 

models as well (see Chapter 5) but as we cover transport first, we consider the ONS data here.  

4.4 A key consideration has been the level of spatial disaggregation of the data. The finest 

ƎŜƻƎǊŀǇƘƛŎ ƭŜǾŜƭ ƛǎ ǘƘŜ hǳǘǇǳǘ !ǊŜŀΣ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ǘƘŜ ƛŘŜŀƭ ΨōǳƛƭŘƛƴƎ ōƭƻŎƪΩΣ ŀǎ ƛǘ Ŏŀƴ ōŜ 

aggregated into larger areas such as Lower Layer Super Output Areas (LSOA), Middle Layer 

Super Output Areas (MSOA), Local Authorities or Regions. 

4.5 Socio-economic data is useful to establish the current characteristics of the population in the 

UK. This can be disaggregated spatially, but also by other criteria such as occupation groups, 

and be used to produce a segmentation that allows for a more targeted analysis of different 

groups in each of the proposed future scenarios. However, not all socio-economic data is 

available at the most detailed level of spatial disaggregation. 

4.6 The base year population (2019) data has been obtained from ONS at the Output Area level, 

the finest one available. This has been combined with the Output Area Classification (OAC), as 

defined in the 2011 Census, to assign each resident population in each of the Output Areas to 

an OAC supergroup, allowing for an aggregation of population by OAC supergroups at the 

local, regional and national level. 

4.7 The Output Area Classification is based on the socio-economic characteristics of the 

population at the Output Area level, classifying each Output Area into a supergroup, group 

and subgroup, of which there are 8, 15 and 24 in total, respectively. This classification system 

is updated with the Census and therefore the 2011 Census OAC classification has been used 

here as this is the most recent one available. 

4.8 In addition to total population figures, 2019 labour market data has been used. This details 

the classification of population into Standard Occupational Classification (SOC) and Socio-

economic Classification (NS-SEC) groups. Correspondences between the SOC and NS-SEC 

classifications, as well as between SOC and OAC supergroups, have been obtained from ONS. 

Trip Rate Model 

Transport Data 

4.9 The base year transport model has been developed using trip and distance rate data from the 

National Travel Survey. The NTS is a household survey designed to monitor long-term trends 

in personal travel and to inform the development of policy. It provides a comprehensive 

dataset of travel behaviour (including distance travelled and trip frequency by mode, by 

journey purpose, broad trends over time, etc). NTS data is collected annually and data is 

readily available for recent years. However, NTS data is collected only for residents of England 

which requires assumptions to be made on its applicability to the United Kingdom as a whole. 

4.10 Other potential sources of comprehensive travel behaviour data were considered but 

subsequently dismissed as none had the same degree of spatial and socio-economic 

classification detail combined with the availability of recent data as NTS. For example, while 

Census data provides an even greater level of spatial disaggregation in travel to work trips, it 

does not have information about other trip purposes and the latest data is from 2011. 
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4.11 CƻǊ ǘƘƛǎ ǎǘǳŘȅΣ b¢{ Řŀǘŀ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ŘŜǾŜƭƻǇ ΨǘǊŀǾŜƭ ǇǊƻŦƛƭŜǎΩ ƻŦ ŘƛŦŦŜǊŜƴǘ ǇƻǇǳƭŀǘƛƻƴ 

segments, using trip and distance rates (number of trips and distance travelled by an 

individual per year), disaggregated by purpose and mode.  

4.12 Something to note here is that the definition of transport mode is slightly different for trip 

rates and distance travelled. A trip can be formed by several stages on different modes (e.g. 

walk + bus or car + train), but it is still considered a single trip. For the transport model, the 

ƳƻŘŀƭ ǎǇƭƛǘ ƻŦ ǘǊƛǇǎ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ΨƳŀƛƴ ƳƻŘŜΩΣ ƻǊ ǘƘŜ ƳƻŘŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ƭƻƴƎŜǎǘ ǎǘŀƎŜ ƻŦ ǘƘŜ 

trip, while the modal split of distance accounts for the actual distance travelled by each mode, 

considering all individual stages. This difference is simply due to the way that NTS collects trips 

and travel data. 

Population Segmentation 

4.13 Instead of simply presenting the transport data by area (e.g. by region or nation), population 

segments have been created as they can be useful to understand different travel demand 

patterns across different sectors of the population. These segments can be subsequently 

ƭƛƴƪŜŘ ǘƻ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ōƻǘƘ ǘƘŜ ΨōǊƻŀŘŜǊ ƎǊƻǳǇΩ ŀƴŘ Ψǎǳō-ƎǊƻǳǇΩ ǿƛǘƘ potential to realise 

behaviour change in the NIC scenarios. These travel profiles for population segments form the 

ΨǘǊƛǇ ǊŀǘŜ ƳƻŘŜƭΩ ǎƘƻǿƴ ƛƴ Figure 4.1 above. 

4.14 After the exploration and analysis of the available data from NTS (transport) and ONS 

(population, employment and socio-economic classifications), it was decided to base the 

transport model on three different population segmentations: 

¶ Census Output Area Classification (OAC); 

¶ Standard Occupational Classification (SOC); and 

¶ National Statistics-Socio-economic Classification (NS-SEC). 

4.15 The OAC supergroups classification was the preferred segmentation system, as it is available 

for most of the NTS survey responses and provides a clear classification of the population 

based on socio-economic factors, with also a clear spatial pattern. This is useful for our 

purposes, as socio-economic and spatial factors have a significant influence on travel 

behaviour. 

4.16 The SOC segmentation was chosen to work with the homeworking trend data published by 

the ONS, which was identified as a useful source of data for the development of the future 

year scenarios of the transport model. This homeworking data was published by different 

classifications (age, region, sex, industry, etc) with the SOC being identified as the most 

interesting one due to its compatibility with the description of the scenarios by NIC. 

4.17 Using the SOC segmentation, however, created a challenge for the transport model, as this 

classification is not available in the NTS database and therefore a third segmentation was 

needed, which should comply with two requisites: 

¶ Being available in the NTS database; and 

¶ Having a direct correspondence with the SOC classification. 

4.18 The NS-SEC classification complies with both of these requirements and was therefore 

selected as the third segmentation to work with in the development of the transport model. 

Figure 4.2 shows the links between ONS population data and NTS travel behaviour data as 

mentioned above, including the OAC and SOC/NS-SEC segmentations used. 
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Figure 4.2: Indirect link between classifications/segments in ONS population data and NTS travel behaviour data 

 

NTS Data Extraction 

4.19 After considering the above, data was extracted from the NTS database, with the following 

level of detail: 

¶ Transport rates: trip rates and distance rates. 

¶ Spatial: each region of England and England as a whole. 

¶ Time: every year between 2015 and 2019. 

¶ Segmentation: OAC supergroups and NS-SEC 3-group classification. 

¶ Purpose: business, commuting, education, leisure, shopping, personal business and other. 

¶ aƻŘŜ όΨƳŀƛƴ ƳƻŘŜΩ ŦƻǊ ǘǊƛǇǎύΥ ōǳǎΣ ǎǳǊŦŀŎŜ ǊŀƛƭΣ ƻǘƘŜǊ ǇǳōƭƛŎΣ ŎŀǊΣ ƻǘƘŜǊ ǇǊƛǾŀǘŜΣ ǿŀƭƪ ŀƴŘ 

cycle.  

4.20 There are a few caveats related to the NTS database worth mentioning here. The first one is 

that OAC classification information is provided for 2015-2017, but not for 2018 and 2019. 

Transport rates for OAC supergroups for these years were derived from the 2015-2017 rates, 

using a growth factor of the global (without OAC segmentation) rates between 2015-2017 and 

2018-2019. A second caveat is that the NTS only has travel behaviour data for residents in 

England, with no available data for those in Wales, Scotland or Northern Ireland. 

4.21 As the NTS is a survey of only several thousand participants across England, extracting data in 

a segmented way, especially when adding different layers of segmentation (e.g. regional + 

OAC classification) results in reductions to the sample size that, in certain occasions, can lead 

to unreliable data.  

4.22 To address this, a typical approach consists of using multi-year data from the database, 

assuming that temporal detail is lost (i.e. data not specific to a certain year) in return for 

having a larger sample which adds robustness to the data. As the purpose of this study is to 

compare transport demand in the future based on a series of assumptions regarding travel 

behaviour changes due to the COVID-19 pandemic, this trade-off was deemed reasonable. As 

a result, it was decided to use 2017-2019 NTS data to build the base year transport model. 

4.23 After initially extracting the transport data for each region in England, an analysis was 

undertaken to identify potential similarities or differences in travel patterns between 

population in different regions. One of the main findings of the analysis was that the OAC 
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segmentation played a more relevant role in terms of travel behaviour than the regional 

segmentation (i.e. travel behaviours are more similar for people in different regions but in the 

same OAC supergroup than for people in the same region and different supergroups). 

4.24 This analysis also showed a difference between trip purpose and mode split. While trip 

purpose splits were found to be quite homogeneous across regions, this was not the case for 

mode splits, especially for London. Based on this analysis, and with the aim to both simplify 

the transport model building process and to ensure adequate sample size levels (the sample 

size of some OAC supergroups outside London was quite small for individual regions), it was 

decided to build the model with the following regional split: 

¶ London; 

¶ East and South East; and 

¶ Rest of England. 

4.25 After subsequent feedback received in discussions with the NIC, a series of factors were 

derived to be able to present the transport model outputs by individual regions and UK 

nations, instead of only using the London/East and South East/Rest of England split. These 

factors were produced using actual 2015-2017 transport rates by region and OAC classification 

and are therefore accurate.  

4.26 The only caveat is that, when applying these ŦŀŎǘƻǊǎ ǘƻ ǘƘŜ ƳƻŘŜƭ ƻǳǘǇǳǘǎ ŦƻǊ ǘƘŜ ά9ŀǎǘ and 

{ƻǳǘƘ 9ŀǎǘέ ƻǊ ǘƘŜ άwŜǎǘ ƻŦ 9ƴƎƭŀƴŘέ ŀǊŜŀǎ ǘƻ ƻōǘŀƛƴ ƛƴŘƛǾƛŘǳŀƭ ǊŜƎƛƻƴǎΣ ǘƘŜǊŜ ǿƛƭƭ ōŜ ŀ ŘŜƎǊŜŜ 

of detail that is lost when compared to a hypothetical model in which the whole process had 

been done using a region-by-region approach instead of the regional split used. However, the 

impact on the overall trends when comparing scenarios is not expected to be significant. 

Validation 

4.27 After completing the base year model, a series of checks were undertaken to rule out 

potential errors in the calculations and to make sure the model was producing reasonable 

outputs. 

4.28 For this purpose, NTS summary statistics were obtained from the Department for Transport 

and compared against the global trip and distance rates for England, by mode and purpose. 

Given that the base year transport model uses exclusively NTS data, the figures should match 

exactly, and this was found to be the case. 

4.29 While the initial intention was to gather official non-NTS data about transport use, in 

passenger journeys and passenger kilometres (e.g. rail statistics from ORR and bus statistics 

from DfT) to validate and adjust the base year transport model, several difficulties were found 

that made the process infeasible. 

4.30 These difficulties were mainly related to the fact that published rail and bus statistics from the 

ORR and DfT do not use the same units and counting methodology for either and/or trips and 

distance travelled whereas the NTS database does. For example, the NTS database assigns 

ŜŀŎƘ ǘǊƛǇ ǘƻ ŀ ΨƳŀƛƴ ƳƻŘŜΩΣ ǿƘƛŎƘ ƛǎ ǘƘŜ ƳƻŘe used by the passenger for the longest distance, 

while both rail and bus stats count each passenger journeys on those modes (e.g. a bus + car 

trip where car covers a longer distance would count as one car trip and zero bus trips in NTS, 

but would appear as one bus trips in the DfT bus usage statistics).  

4.31 Other difficulties included the fact that ORR counts one passenger journey for each train used 

in the regional statistics, but one passenger journey for each trip (regardless of the number of 



Infrastructure Demand Quantitative Analysis for Scenarios of Behaviour Change | Report 

 April 2021 | 15 

transfers) in the national statistics. Also, the bus statistics published by the DfT include local 

buses only, while the bus rates in the transport model (NTS data) include all local and non-

local buses. 

4.32 The impossibility to produce a like for like comparison of transport usage totals between the 

NTS-based transport model and other official transport statistical datasets rendered the 

validation/adjustment process as it was initially planned infeasible. 

Counterfactual  

4.33 Once the base year transport model was built, using NTS trip and distance rates as well as 

population and employment data, a counterfactual scenario was defined, which would be 

ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜ ΨŘŜŦŀǳƭǘΩ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀƴǎǇƻǊǘ ǘǊŜƴŘǎ ǿƛǘƘ ƴƻ ƛƳǇŀŎǘǎ ŦǊƻƳ ǘƘŜ COVID-

19 pandemic. 

4.34 To develop the counterfactual, the approach for the population growth has been to use the 

5Ŧ¢Ωǎ ¢9atwh ǇǊƻƧŜŎǘƛƻƴǎ ŀǘ ǘƘŜ [ƻŎŀƭ !ǳǘƘƻǊƛǘȅ 5ƛǎǘǊƛŎǘ (LAD) level. With respect to the 

distribution of population across OAC supergroups for each LAD, the assumption has been to 

keep the distribution constant, applying the LAD-based TEMPRO growth factor across all OAC 

supergroups in each district. In the absence of any evidence to suggest otherwise, this was 

seen as a reasonable and easy to implement approach. 

4.35 The development of the employment projections for the counterfactual model has followed 

the same approach as the population model, using TEMPRO growth factors by LAD and 

applying them to all employment in each LAD, keeping the distribution across SOC groups 

constant. 

4.36 The counterfactual model includes seven years (2025, 2030, 2035, 2040, 2045, 2050 and 2055) 

as defined by the requirements set out by NIC. TEMPRO projections, however, only provide 

data up to 2050. To address this issue, a simple assumption has been made to use the 2045-

2050 TEMPRO growth factors as a proxy for the 2050-2055 growth factors, both for 

population and employment. 

4.37 With respect to the trip and distance rates, the main assumption built in the counterfactual 

model is that the individual rates for each combination of area (e.g. London) and classification 

group (e.g. OAC Supergroup 1. Rural Residents) stay constant, keeping the same values as 

those defined in the base year model.  

4.38 The global rates could however change slightly, as they are obtained as a weighted average of 

the individual area/classification rates, using the population distribution across classifications 

and areas as weights. If some regions were to have significantly different projected growth 

rates, this would affect the weights and therefore the global rates. In reality, although some 

districts and regions are expected to grow more than others, the effect on the OAC 

supergroup and regional weights are minor and the overall rates stay broadly the same. 

4.39 The total volume of trips and distance travelled, however, will not remain constant, growing in 

line with the expected population growth. 

Scenarios  

4.40 As for the counterfactual scenario, for each of the five future scenarios defined by NIC there 

have been two areas of work: 
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¶ Future year population and employment growth and distribution. 

¶ Future year trip and distance rates. 

4.41 For both areas of work the counterfactual has been taken as the starting point from which to 

develop the future scenarios. The description of the scenarios, as summarised in Chapter 3, 

has been translated into qualitative and then quantitative assumptions that are inputs to the 

transport model. These assumptions are then used to produce sets of factors for each 

scenario that are applied to the counterfactual figures. 

4.42 These assumptions can be grouped in four blocks. The first three blocks affect the individual 

transport rates (trips and distances) for each area/classification pair. They are related to 

homeworking trends, changes to other trip purposes (e.g. leisure) and modal split. The fourth 

group of assumptions affects the distribution of population and employment across 

classification groups and regions and is related to the meta-ǘǊŜƴŘ ΨDispersal from CƛǘƛŜǎΩΦ 

4.43 While the distribution of population across regions and classification groups might be different 

between scenarios, the total population is constant and equal to the counterfactual. All 

scenarios are based on the same projections of population and employment growth from 

TEMPRO. 

4.44 The outputs of the transport model are trip and distance rates for each future scenario, which 

differ from the counterfactual as a result of both direct changes to the individual rates (e.g. 

reduced commuting trips for Rural Residents in the South East) and changes to the underlying 

population distribution (e.g. people moving from London to the home counties). 

4.45 .ȅ ǘƘŜƛǊ ƴŀǘǳǊŜ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴǎ ŦƻǊ ŦǳǘǳǊŜ ǎŎŜƴŀǊƛƻ ǘǊŀƴǎǇƻǊǘ ŘŜƳŀƴŘ ŀǊŜ ΨǿƘŀǘ ƛŦΩ ǎŎŜƴŀǊƛƻǎΣ 

that is they are a projection of transport demand given a set of assumptions.  

Freight 

4.46 In January 2019, the NIC published research by MDS Transmodal which looked at the future of 

freight demand.1 We have considered the published report and developed and applied an 

approach which is consistent with the findings of that work as well as the overall approach of 

this study. 

4.47 The MDS report identifies four drivers of future freight demand. These are:2 

¶ The state and structure of the economy, which leads to changes in the volume and mix of 

freight flows generated by different industrial sectors;  

¶ Consumer behaviour, particularly in the retail sector and the penetration of e-commerce; 

¶ Technological change, leading to changes in the relative cost effectiveness of the 

ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ΨǾŜƘƛŎƭŜǎΩ ǳǎŜŘ ǘƻ ǘǊŀƴǎǇƻǊǘ ŦǊŜƛƎƘǘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ŎƘŀƴƎŜǎ ƛƴ ƳƻŘŀƭ 

share; and  

¶ Public policy and regulation: changes in regulations, policies, taxation and land use 

planning. 

4.48 ¢ƘŜ ǊŜǇƻǊǘ ƎƻŜǎ ƻƴ ǘƻ ŘŜŦƛƴŜ ŀ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ ǎŎŜƴŀǊƛƻ.3 In this: 

 
1 MDS Transmodal (January 2019) Future of Freight Demand 

2 Page 48, ibid. 

3 Pages 63/64, ibid. 
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¶ The economy follows the (pre-Covid) business as usual trend, i.e. what was then the OBR 

central case projection. 

¶ There are electric vehicles in the LGV sector and the sale of diesel/petrol LGVs is banned.  

¶ By 2050 e-commerce accounts for: 

ς 35% of food retail  

ς 65% of general merchandise. 

4.49 Importantly for this work, a finding from the M5{ ¢ǊŀƴǎƳƻŘŀƭ ǿƻǊƪ ƛǎ ǘƘŀǘ ΨƘŜŀǾȅΩ ŦǊŜƛƎƘǘΣ ǘƘŀǘ 

is the volume of freight (whether measured by tonnes lifted or tonne kilometres) carried by 

heavy goods vehicles and by rail, is principally a function of: 

¶ The size and structure of the economy and the mix between manufacturing and the 

service sector; 

¶ Technological changes which change unit costs; and 

¶ Public policy, for example whether or not per mile pricing for HGVs is introduced. 

4.50 Importantly for this work, a finding of the MDS Transmodal work is that heavy freight traffic 

on the roads will only be affected at the margin by change in consumer behaviour patterns 

(such as where and how people go shopping) and there will be no material impact on rail 

freight. 

4.51 The principal anticipated change in consumer behaviour is growth in e-commerce. Integral to 

the MDS business as usual scenario is:4 

¶ Continued decline in large stores in both the grocery and non-food sectors; 

¶ Reduced store numbers for most retailers, except hard-discount stores; 

¶ Continued increase in convenience retail for grocery ; 

¶ Transformation of high streets and malls to retail experiences, with food, drink and 

entertainment being central; 

¶ Re-purposing small stores to residential and food and beverage, and entertainment; and 

¶ Re-purposing in high streets to provide micro-hubs and Click & Collect facilities. 

4.52 For this work it is being assumed that the size of the economy is constant between scenarios 

(see Paragraph 3.6). It is then natural to assume that the structure of the economy is also 

constant, specifically the split between the service and manufacturing sectors and the make-

up of the manufacturing sector. The freight modelling therefore focusses on the take up of e-

commerce in the different scenarios and what this means for LGV traffic, for which retail has a 

growing share and for which e-commerce is associated with the growth in LGV traffic. 

LGV Traffic 

4.53 There are two principal drivers of the proportion of LGV traffic that relates to e-commerce: 

¶ The household take up of e-commerce ς the 35% for food and 65% for general 

merchandise by 2050 in the MDS business as usual scenario figures are an average. For 

some households the take up will be high, for others it could be close to zero. The 

hypothesis would be that households where people can readily work from home and 

those that are made up of retirees would have the highest take up of e-commerce. 

¶ Changes to the logistics chain ς as e-commerce grows we can anticipate that greater 

volumes would support investment in initiatives to drive down unit costs, for example 

 

4 Page 58 ibid. 
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consolidation centres, with the result that the growth in LGV vehicle-kilometres is at a 

lower rate than growth in e-commerce. Public policy interventions to support the 

development of consolidation with a goal of reducing LGV-related traffic could have the 

same effect. 

4.54 This means we can adopt a modelling approach similar to that for personal travel and this is 

illustrated in Figure 4.3. 

Figure 4.3:  LGVs  ς Model Structure 

 

4.55 An advantage of this approach is that the household data that we will use for the base year, 

counterfactual and the scenarios will come from the same data sources and be consistent with 

the population data we use in the personal travel model. 

4.56 The limitations of this approach are that the data available to develop the LGV trip rate model 

is much more limited than for personal travel. Data published by the DfT from its Company 

Van Survey is helpful, but aggregate. Road traffic statistics are also helpful, as is the MDS 

report.  

HGV Traffic 

4.57 Given the MDS findings and the definition of the scenarios, there is no need for a bespoke 

model to look at HGVs. 
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Introduction 

5.1 The approach to projecting demand in the non-transport sectors is analogous to the approach 

that we have adopted for personal travel and for e-commerce related LGVs. We illustrate this 

in Figure 5.1 below. As a consequence, the process of building, refining and then applying the 

other sector models has been very similar as those for transport.  

Figure 5.1: Non-transport sectors  ς Model Structure 

 

Population/Households 

5.2 The source of population/household data for the base year, counterfactual and scenarios is 

the same as for the transport sector. This is described in Chapter 4 and is not repeated here. 

Rate Models 

5.3 Rates of consumption were gathered from the sources set out in Table 5.1 below for the non-

transport sectors that we are interested in. These were used to produce the base year rate 

model and also the future demand for building the counterfactual model.  
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5.4 The process is analogous to the transport sector:  

¶ Use best available evidence to develop a counterfactual rate model 

¶ Adjust the counterfactual model for each scenario 

Table 5.1: Non-transport Sectors 

Sector Overall Method Evidence & Data 

D
ig

ita
l 

Average monthly data use on fixed 
broadband lines by OAC supergroup 
multiplied by number of lines  

Baseline: Ofcom Connected Nations 2019 
by OAC supergroup  
Counterfactual: Evidence-based assessment 
of future digital connectivity 
Scenarios: Pivot counterfactual based on 
the impact of each meta-trend and 
population projections. 

E
n

e
rg

y 

Domestic and non-domestic units 
multiplied by typical domestic and non-
domestic consumption values (using the 
BEIS 2019 Updated Energy & Emissions 
Projections) 
 

Baseline: Ofgem Typical Domestic 
Consumption Values (TDCVs) by region. 
Disaggregate by electricity and gas. 
Counterfactual: Evidence-based assessment 
of future per unit energy consumption 
Scenarios: Pivot counterfactual based on 
the impact of each meta-trend and 
population projections. 

W
a

te
r 

&
 

W
a

st
e

w
a

te
r 

Population by region multiplied by per 
capita demand.  

Baseline: Ofwat/water companies 
consumption data (DEFRA Water 
conservation report 2018) 
Counterfactual: Ofwat central case 
consumption projections 
Scenarios: Pivot counterfactual based on 
the impact of each meta-trend and 
population projections. 

W
a

st
e 

Population by region multiplied by per 
capita waste production 
 

Baseline: DEFRA statistics on household 
waste. 
Counterfactual: Based on population 
projections. 
Scenarios: Pivot counterfactual based on 
the impact of each meta-trend and 
population projections. 
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Introduction 

6.1 As set out in Chapter 3, the NIC has used four meta-trends to define five scenarios. The four 

meta-trends are: 

¶ Working from home: people & businesses to adopt more homeworking. 

¶ Use of Virtual Tools: uptake of online and virtual activities in social, leisure, learning and 

consuming (including public services).  

¶ Social Wariness: people cautious to participate in social gatherings. 

¶ Dispersal from Cities: people and businesses: suburbanisation (desire to move out of 

cities to suburbs and more rural areas), regionalisation (reduced population density and 

access to open spaces e.g. natural beauty) or combination of these. 

6.2 To develop alternative scenarios, each of the meta-trends has three levels, which are low, 

medium and high. The NIC scenarios are then different combinations of meta-trends levels. 

These are shown in Table 3.1. The impact of the meta-trend in any particular scenario can 

then be assessed by adjusting transport variables to represent either a low, medium or high 

effect. 

6.3 Each of the meta-trends has been associated with a particular transport impact that in turn 

has been associated with a set of transport variables. For all, other than the Dispersal from 

Cities meta-trend, which is covered later, these effects and variables are set out in Table 6.1.  

Table 6.1: Meta-trends, Transport Impacts and Transport Variables 

Meta-trend Transport impact compared to 
pre-Covid trend 

Transport variables 

Working from Home Fewer commuting journeys 
(journeys to work) 

JTW trip rates by population in 
SOC Groups 1-4 

Fewer business trips 
όŜƳǇƭƻȅŜǊΩǎ ōǳǎƛƴŜǎǎύ 

EB trip rates by population in 
SOC Groups 1-4 

Social Wariness Fewer trips by public transport PT trip rates 

More trips by car Car trip rates 

More trips by active modes Active mode trip rates 

Use of Virtual Tools Fewer leisure trips Leisure trip rates 

Fewer shopping trips Shopping trip rates 

Fewer education trips Education trip rates 

6 ¢ƘŜ bL/Ωǎ {ŎŜƴŀǊƛƻǎ ŀƴŘ ǘƘŜ 
Demand for Infrastructure - 
Transport 
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Working from Home 

6.4 The NIC has identified two potential behavioural responses as part of the Working from Home 

meta-trend. These are: 

¶ Flexible homeworking: a worker works from home some of the time and commutes some 

of the time 

¶ Permaneƴǘ ƘƻƳŜǿƻǊƪƛƴƎΥ ƘƻƳŜ ƛǎ ŀ ǿƻǊƪŜǊΩǎ ǇǊƛƴŎƛǇŀƭ ǇƭŀŎŜ ƻŦ ǿƻǊƪ ŀƴŘ ǘƘŜ ǿƻǊƪŜǊ 

does not commute any of the time 

6.5 Not all people can work from home. For some jobs ς e.g. construction, retail, hospitality ς 

homeworking is simply not possible. For this study, we have assumed that only people in 

Standard Occupational Classification (SOC) Groups 1 to 4 can work from home, either flexibly 

or permanently. This reflects the pre-pandemic experience that these four occupational 

groups account for the majority of homeworking for which commuting was a possible 

alternative. SOC groups 1 to 4 are: 

¶ SOC1: Managers, Directors and Senior Officials 

¶ SOC2: Professional Occupations 

¶ SOC3: Associate Professional and Technical Occupations 

¶ SOC4: Administrative and Secretarial Occupations 

6.6 Data collected by the ONS (Table 6.2) allows us to compare pre-pandemic rates of working 

from home with those in the first lockdown in April 2020. From the table it can be seen that 

for each of these SOC groups, the pandemic restrictions led to a large increase in the 

proportion working from home. Of course, this increase is not made up of people acting under 

their own volition, rather they were acting under duress. And even then, there was still 

substantial shares of each SOC group who did not work from home, either because their job 

ŎƻǳƭŘ ƻƴƭȅ ōŜ ǳƴŘŜǊǘŀƪŜƴ ŦǊƻƳ ǘƘŜƛǊ ǿƻǊƪ ǇǊŜƳƛǎŜǎΣ ƻǊ ǘƘŜȅ ŎƻǳƭŘƴΩǘ ǿƻǊƪ ŀǘ ŀƭƭ όŜΦƎΦ ǘƘŜȅ 

were furloughed or laid off). For this study, the April 2020 figures are considered to represent 

the maximum proportion of each SOC group who can work from home given the current 

make-up of the national economy. 

Table 6.2: Pre-Pandemic and Pandemic Proportions Working from Home 

  1 Managers, 
Directors and 
Senior Officials 

2 Professional 
Occupations 

3 Associate 
Professional  
and Technical 
Occupations 

4 Administrative 
and Secretarial 
Occupations 

 
Jan-Dec 
2019 

Covid 
April 
2020 

Jan-
Dec 
2019 

Covid 
April 
2020 

Jan-
Dec 
2019 

Covid 
April 
2020 

Jan-Dec 
2019 

Covid 
April 
2020 

Not working 
from home 

75.7% 43.6% 79.7% 38.3% 80.7% 41.9% 89.5% 50.7% 

Working 
from home 

24.3% 56.4% 20.3% 61.7% 19.3% 58.1% 10.5% 49.3% 

Of which 
Flexible 

14.3%   14.5%   11.2%   3.7%   

Of which 
Permanent 

10.0%   5.8%   8.1%   6.9%   

Data Source: ONS Labour Market Survey 
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6.7 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘΥ 

¶ Scenario 1: a low increase in flexible homeworking, as per current pre-COVID trends with 

no change in permanent homeworking patterns. 

¶ Scenario 2: a medium increase in flexible homeworking, with a low increase in 

permanent homeworking. 

¶ Scenario 3: similar to Scenario 1, with no change in permanent homeworking and a low 

increase in flexible homeworking. 

¶ Scenario 4: a high increase in permanent homeworking with a low increase in flexible 

homeworking arrangements, similar to Scenarios 1 and 3. 

¶ Scenario 5: as Scenario 4. 

6.8 For each scenario, the percentage share of each SOC group that is assumed to work from 

home either flexibly or permanently is shown in Table 6.3. 

Table 6.3: Working from Home ς Percentages Working from Home 

  Scenario 1: 
Reversion 
and 
reaction 

Scenario 2: 
A more 
flexible 
future 

Scenario 3: 
Low social 
contact 
urban living 

Scenario 4: 
Social cities   

Scenario 5: 
Virtual 
local reality   

1 Managers, 
Directors and 
Senior Officials 

Flexible 20.0% 30.0% 20.0% 20.0% 20.0% 

Perm. 10.0% 12.5% 10.0% 22.5% 22.5% 

2 Professional 
Occupations 

Flexible 20.0% 30.0% 20.0% 20.0% 20.0% 

Perm. 5.8% 7.5% 5.8% 12.5% 12.5% 

3 Associate 
Professional  
and Technical 
Occupations 

Flexible 15.0% 22.5% 15.0% 15.0% 15.0% 

Perm.  8.1% 10.0% 8.1% 17.5% 17.5% 

4 Administrative 
and Secretarial 
Occupations 

Flexible 5.0% 7.5% 5.0% 5.0% 5.0% 

Perm. 6.9% 7.5% 6.9% 15.0% 15.0% 

6.9 For the translation of these assumptions into transport values: 

¶ Flexible homeworking is assumed to reduce commuting trips by 50%, compared to the 

default office-based pattern. 

¶ Permanent homeworking is assumed to result in no commuting trips 

Use of Virtual Tools  

6.10 During the pandemic many activities have moved online. Social activities have moved online, 

there has been an increase in on-line shopping and for many, schooling and tertiary education 

has also become an online activiǘȅΦ CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘǊŀƴǎǇƻǊǘ ŘŜƳŀƴŘΣ ΨUse of 

Virtual ToolsΩ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƻ ōŜ ƳŀƴƛŦŜǎǘŜŘ ƛƴ ǘǿƻ ǿŀȅǎΥ 

¶ Fewer trips made for leisure, shopping and education purposes 

¶ Those trips that are made are, on average, shorter  

6.11 This move could come about because post-pandemic online is seen by consumers as more 

convenient and/or the new norm. Businesses/providers may also see online as integral to 

their post-pandemic business model, building upon the increased uptake during the pandemic 

and potentially withdrawing non-online options. These trends could be reinforced by a long-



Infrastructure Demand Quantitative Analysis for Scenarios of Behaviour Change | Report 

 April 2021 | 24 

lasting social wariness that deters people from activities that involve high inter-personal 

interactions. For the purposes of the transport assessment these effects are considered 

ǘƻƎŜǘƘŜǊ ƛƴ ΨUse of Virtual ToolsΩ ŀƴŘ ǎƻŎƛŀƭ ǿŀǊƛƴŜǎǎ ŘŜǘŜǊǊƛƴƎ ǘƘŜ ǳǎŜ ƻŦ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ƛǎ 

ŎƻƴǎƛŘŜǊŜŘ ŜȄǇƭƛŎƛǘƭȅ ǳƴŘŜǊ ǘƘŜ Ψ{ƻŎƛŀƭ ²ŀǊƛƴŜǎǎΩ ƘŜŀŘƛƴƎΦ  

6.12 Lƴ ǘƘŜ ȅŜŀǊǎ ōŜŦƻǊŜ ǘƘŜ ǇŀƴŘŜƳƛŎ ǘƘŜǊŜ ƘŀŘ ōŜŜƴ ŀ ǎǘŜŀŘȅ ŘŜŎƭƛƴŜ ƛƴ ΨƘƛƎƘ ǎǘǊŜŜǘΩ ŦƻƻǘŦŀƭƭΣ ǿƛǘƘ 

the high street widely defined as city, town and district centres. A review by the High Streets 

Task Force has identified a 5% drop in high street footfall in the five years to 2019.5 Over the 

same time, e-commerce has been growing. In January 2020, internet sales were 20% of all 

retail sales. The comparable figure in January 2015 was 13%.6 Pre-pandemic there was a long 

term trend of decline in high street footfall and growth in e-commerce. Reflecting this, earlier 

pre-pandemic work for the NIC developed a scenario in which e-commerceΩǎ retail share in 

2050 could be 50%, with food at 35% and non-food at 65% of retail sales. 7 It is felt unlikely, 

however, that this would translate into a commensurate fall in footfall. Over time it is 

expected that high street retail would become more integrated with the on-line offer, acting 

ŀǎ ΨǎƘƻǿ ǊƻƻƳǎΩ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŀ ƳƻǊŜ ŜȄǇŜǊƛŜƴǘƛŀƭ ƻŦŦŜǊΦ8 For food retail, high street basket 

size should be expected to fall as high street shopping complements on-line purchases. 

6.13 As we set out in Appendix B, the pandemic has accelerated the take-up of e-commerce. In the 

ǎƘƻǊǘ ǘŜǊƳΣ ǘƘƛǎ Ƙŀǎ ōŜŜƴ ǎƛƳǇƭȅ ŘǳŜ ǘƻ ΨōǊƛŎƪǎ ϧ ƳƻǊǘŀǊΩ ǎƘƻǇǎ ōŜƛƴƎ ŎƭƻǎŜŘ ƻǊ ǊŜǎǘǊƛŎǘŜŘ ƛƴ 

the way they can trade, as well as people turning to e-commerce either because they were 

self-isolating or shielding, or to minimise their perceived risk of infection in a physical retail 

environment. The net result is that more people have adopted e-commerce than pre-

pandemic, as well as previous e-commerce users increasing their online retail activity. In May 

2020 internet sales were 33% of all sales before dropping to 26% in September, which was still 

8 percentage points higher that its September 2019 or around 7 percentage points higher than 

pre-pandemic trends would suggest. 

6.14 For some, these new habits are expected to persist post-pandemic. Furthermore, the failure 

of a number of high street chains (with some activity moving on-line) will reduce the short-

term attractiveness of high street as a post-pandemic shopping destination. The unknown 

question is the degree to which the pandemic has simply brought forward trends that were 

happening in any event or whether it has accelerated the long-term up-take of e-commerce 

beyond any counterfactual scenario. 

6.15 Data on trends in leisure activities is disparate and generally inconclusive, but the National 

Travel Survey does track how many trips per year people make for different leisure purposes.9 

Looking over the period 2002 to 2019, what the NTS shows is that (excluding short walk trips): 

¶ There has been a long term decline in visiting friends in their homes. 

¶ There has been a modest increase in visiting friends elsewhere. 

¶ There has been a reduction in travel to participate in sport. 

 

5 https://www.highstreetstaskforce.org.uk/media/b5dnkp4z/hstf-footfall-report-2020-for-
publication.pdf 

6 https://www.ons.gov.uk/businessindustryandtrade/retailindustry/timeseries/j4mc/drsi 

7 https://nic.org.uk/app/uploads/Future-of-Freight_Future-of-Freight-Demand_MDS-Transmodal.pdf 

8 see Appendix B Paragraph B.37 et seq. 

9 NTS0403 



Infrastructure Demand Quantitative Analysis for Scenarios of Behaviour Change | Report 

 April 2021 | 25 

¶ Other trip purpoǎŜǎ ǎǳŎƘ ŀǎ ǘǊŀǾŜƭ ǘƻ ϥŜƴǘŜǊǘŀƛƴƳŜƴǘκǇǳōƭƛŎ ŀŎǘƛǾƛǘȅΩ ŀƴŘ ΨŘŀȅ ǘǊƛǇǎΩ ƘŀǾŜ 

increased. 

¶ The net effect is a decline in trip making for leisure purposes ς the decline in visiting 

friends in their homes has not been compensated for by increases in trips for other 

leisure purposes. 

6.16 Over the same period (2002 to 2019), there has been little change in the number of journeys 

made to access education, although there has been a steady increase in the distance travelled 

making escort to education journeys, which was around 20% higher in 2019 than in 2002. 

6.17 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘ ƛƴ ǎƻƳŜ 

scenarios, Use of Virtual Tools is a permanent effect. Using the same six point scale 

(low/medium/high and decrease/increase), the following have been assumed: 

¶ Scenario 1: no change to trip making rate or average distance of trips for leisure, 

shopping and education purposes. 

¶ Scenario 2: no change to leisure trip making rate, medium reduction in shopping trip 

making rate and low reduction in education trip making rate, as some activities go virtual. 

¶ Scenario 3: medium reduction in leisure trip making rate and a high reduction in shopping 

and education trip making rate, as a result of increased social wariness at the activity end 

of the trip. 

¶ Scenario 4: as Scenario 2. 

¶ Scenario 5: high reduction in leisure, shopping and education trip making rate, due to a 

combination of strong social wariness and strong move to virtual activities. 

6.18 These assumptions are summarised in Table 6.4.  

Table 6.4: Use of Virtual Tools  ς Changes to Trip Making 

 
Split 
category 

Scenario 1: 
Reversion & 
Reaction   

Scenario 2: A 
more flexible 
future   

Scenario 3: 
Low social 
contact urban 
living   

Scenario 4: 
Social cities   

Scenario 5: 
Virtual local 
reality  

T
ri
p

 r
a

te
 

Leisure Similar Similar Decrease - 
medium 

Similar Decrease - 
high 

Shopping Similar Decrease - 
medium 

Decrease - 
high 

Decrease - 
medium 

Decrease - 
high 

Education Similar Decrease - 
low 

Decrease - 
medium 

Decrease - 
low 

Decrease - 
medium 

D
is

ta
n

ce
 r

a
te 

Leisure Similar Similar Decrease - 
medium 

Similar Decrease - 
high 

Shopping Similar Decrease - 
medium 

Decrease - 
high 

Decrease - 
medium 

Decrease - 
high 

Education Similar Decrease - 
low 

Decrease - 
medium 

Decrease - 
low 

Decrease - 
medium 

6.19 How these translate to changes in trip rates and average trip length is set out in Table 6.5 

below. When setting these levels consideration has been given to recent trends, but also how 

the nature of activities and hence trip making may change in the future. For example, when 

thinking about retail an e-commerce market share of 50% is unlikely to lead to a 

proportionate fall in shopping trips ς the high street offer will evolve and basket sizes will 

change. To an extent, this effect has been happening already. While it is difficult to construct a 
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time series, the available evidence suggests that online sales have been growing faster than 

high street footfall has been falling. ¢ƻ ƘŜƭǇ ƛƴǘŜǊǇǊŜǘ ǘƘƛǎ ǘŀōƭŜΣ ǘƘŜ ΨŘŜŎǊŜŀǎŜ ς ƘƛƎƘΩ ŦŀŎǘƻǊ ƻŦ 

0.80 means that base year trip rates calculated for each OAC Group from the National Travel 

Survey are factored by 0.80. 

Table 6.5: Use of Virtual Tools ς Changes to Trip Rates and Average Distance 

Change Trip rate factor Distance rate factor 

Decrease ς high 0.80 0.80 

Decrease ς medium  0.90 0.90 

Decrease ς low 0.95 0.95 

Similar 1.00 1.00 

Increase ς low 1.05 1.05 

Increase ς medium 1.10 1.10 

Increase ς high 1.20 1.20 

Social Wariness 

6.20 The restrictions introduced during the pandemic have affected how people travel, how often 

that they travel and why they travel. While much of the travel behaviour change is a direct 

ǊŜǎǇƻƴǎŜ ǘƻ ǊŜǎǘǊƛŎǘƛƻƴǎ ƻƴ ǇŜƻǇƭŜΩǎ ǎƻŎƛŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ŀŎǘƛǾƛǘȅΣ ƛǘ ƛǎ reasonable to assume 

that some of the change reflects social wariness ς people were allowed to travel in a certain 

way but chose not to. The degree to which such social wariness will survive post pandemic 

and for how long can only be speculation, but it seems reasonable to assume that some social 

wariness will continue for some time to come. 

6.21 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘǊŀƴǎǇƻǊǘ ŘŜƳŀƴŘΣ Ψ{ƻŎƛŀƭ ²ŀǊƛƴŜǎǎΩ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƻ ōŜ 

manifested in three ways: 

¶ A smaller share of all trips is made by public transport  

¶ The share of trips made by car increases 

¶ The share of trips made by active modes (walk/cycle) increases 

6.22 Data has been collected through the pandemic on the use of different transport modes and 

updates have been published weekly by the Department for Transport. This data is 

summarised in Appendix A. The data shows that no time since March 2020 has public 

transport use come close to its pre-pandemic levels. There are three principal factors that 

have affected public transport patronage: 

¶ To a greater or lesser extent since March 2020 there have been restrictions on the 

activities that generate public transport demand. 

¶ For a period in the first lockdown people were actively discouraged from taking public 

transport unless the journey was essential and since then social distancing has limited 

public transport capacity to a fraction of its pre-pandemic levels. 
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¶ Data collected during the pandemic as part of the National Travel Attitudes Study shows 

that there are concerns about exposure to infection on public transport and no doubt this 

ǘƻƻ Ƙŀǎ ŀŦŦŜŎǘŜŘ ǇŜƻǇƭŜΩǎ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ǳǎŜ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘΦ10 

6.23 The National Travel Attitudes Study also asked how people might use public transport once 

the pandemic restrictions are removed and two-thirds of respondents said it was very likely or 

fairly likely that they will avoid using public transport if it is crowded. Other surveys have 

found similar results. However, such stated intention surveys are notoriously unreliable and 

the extent to which such attitudes may persist once restrictions are removed is highly 

uncertain. 

6.24 There are lessons that can be drawn from abroad,11 although as with all such international 

comparisons socio-economic and cultural differences can play a part in explaining different 

responses. This international experience is also covered in Appendix A. What the available 

data does show is that even in countries that have been less affected by pandemic-related 

restrictions on economic and social activity, public transport demand has not returned to pre-

pandemic levels. However, in none of the countries for which data is available have there 

been no pandemic-related restrictions and each has experienced to a greater or lesser extent 

an economic shock. This said, it is reasonable to hypothesise that some of the shortfall is due 

to an increased social wariness manifested as a reluctance to use public transport. 

6.25 What the limited international evidence suggests is that in a worst case could see public 

transport demand returning to 85% of its pre-pandemic levels before trend growth (or 

decline) restarts and a best case could be 100% recovery. Some or all of the shortfall would be 

due to other meta-ǘǊŜƴŘǎ όǿƘƛŎƘ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ ǿƻǳƭŘ ōŜ ΨWorking from HomeΩ ŀƴŘ ΨUse of 

Virtual ToolsΩύΣ ōǳǘ for the purposes of defining an upper limit to the Social Wariness meta-

trend an 85% reduction in demand has been adopted. 

6.26 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ǘƘŜǊŜŦƻǊŜ ŀƭǎƻ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘ ƛƴ 

some scenarios, social wariness leads to a ǇŜǊƳŀƴŜƴǘ ǎƘƛŦǘ ƛƴ ǇŜƻǇƭŜΩǎ ŀǘǘƛǘǳŘŜǎ ǘƻ ǳǎŜ ƻŦ 

different modes of transport. Using the same six point scale (low/medium/high and 

decrease/increase), the following have been assumed: 

¶ Scenario 1: no change to the modal split for trips (main mode) and distance travelled. 

¶ Scenario 2: a low decrease in public ǘǊŀƴǎǇƻǊǘΩǎ ƳƻŘŜ ǎƘŀǊŜ, with a commensurate 

increase in car (mainly) and active modes. 

¶ Scenario 3: a high decrease in PT use with trips being made by car and active modes 

instead. 

¶ Scenario 4: a medium decrease in public transport share, with trips transferring to car 

and active, with a higher increment on the latter. 

¶ Scenario 5: as Scenario 3  

6.27 These assumptions are summarised in Table 6.6. 

 

10 See for example: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/9
56170/national-travel-attitudes-study-wave-4-final.pdf 

11 See Appendix A for further details 
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Table 6.6: Social Wariness ς Changes in Mode Share 

Mode Scenario 1: 
Reversion and 
reaction   

Scenario 2: A 
more flexible 
future  

Scenario 3: 
Low social 
contact urban 
living  

Scenario 4: 
Social cities  

Scenario 5: 
Virtual local 
reality  

PT Similar Decrease ς 
low 

Decrease ς 
high  

Decrease - 
medium 

Decrease - 
high 

Car Similar Increase ς low Increase - 
medium 

Increase - low Increase - 
medium 

Active 
modes 

Similar Increase ς low Increase - 
medium 

Increase - 
medium 

Increase - 
medium 

6.28 In the transport model the approach is to reduce public transport mode share and then 

redistribute these trips to other modes. The following assumptions are applied: 

¶ Decrease ς low: PT mode share is reduced to 95% of its pre-pandemic level 

¶ Decrease ς medium: PT mode share is reduced to 90% of its pre-pandemic level 

¶ Decrease ς high: PT mode share is reduced to 85% of its pre-pandemic level 

6.29 For those trips that move away from public transport, these are allocated as follows: 

¶ No change for Scenario 1 

¶ 75% to car and 25% to active modes for Scenarios 2, 3 and 5 

¶ 50% to car and 50% to active modes for Scenario 4 

6.30 The mode share reductions are applied to each OAC Group, noting that each OAC Group has 

different initial mode shares. 

6.31 While mode shares are assumed to change, it has also been assumed that there will be no 

changes to the average length of public transport journeys made by the different OAC groups. 

Summary ς Working from Home, Use of Virtual Tools, Social Wariness 

6.32 Table 6.7 shows the direction that each of the transport metrics are adjusted to capture the 

NIC scenarios. For each scenario, each metric is allocated to one of six levels 

(low/medium/high and decrease/increase), although not all potential levels are used. 
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Table 6.7: Summary ς Working from Home, Use of Virtual Tools, Social Wariness 

NIC 

Demand 

Driver 

Broader 

group 

Sub-group Variable Split 

category 

Spatial 

split 

Scenario 1: 

Reversion and 

reaction   

Scenario 2: A 

more flexible 

future   

Scenario 3: Low 

social contact 

urban living  

Scenario 4: 

Social cities  

Scenario 5: 

Virtual local 

reality  

Working 

from Home 

Occupation 

group 

SOC groups 1-4: Managerial, 

professional, associate 

professional and technical, 

admin 

Trip 

rate 

Business All Decrease - low Decrease - 

medium 

Decrease - low Decrease - 

high 

Decrease - 

high 

Working 

from Home 

Occupation 

group 

SOC groups 1-4: Managerial, 

professional, associate 

professional and technical, 

admin 

Trip 

rate 

Commuting All Decrease - low Decrease - 

medium 

Decrease - low Decrease - 

high 

Decrease - 

high 

Use of 

Virtual 

Tools 

Population All Trip 

rate 

Leisure All Similar Similar Decrease - 

medium 

Similar Decrease - 

high 

Use of 

Virtual 

Tools 

Population All Trip 

rate 

Shopping All Similar Decrease - 

medium 

Decrease - high Decrease - 

medium 

Decrease - 

high 

Use of 

Virtual 

Tools 

Population All Trip 

rate 

Education All Similar Decrease - 

low 

Decrease - high Decrease - 

low 

Decrease - 

high 

Social 

Wariness 

Population All Trip 

rate 

PT All Similar Decrease - 

low 

Decrease - high Decrease - 

medium 

Decrease - 

high 

Social 

Wariness 

Population All Trip 

rate 

Car All Similar Increase - 

medium 

Increase - 

medium 

Increase - 

low 

Increase - 

medium 

Social 

Wariness 

Population All Trip 

rate 

Active 

modes 

All Similar Increase - low Increase - 

medium 

Increase - 

medium 

Increase - 

medium 
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Dispersal from Cities 

6.33 Lƴ ǘƘŜ bL/ ǎŎŜƴŀǊƛƻǎ ΨDispersal from CitiesΩ ƳŀƴƛŦŜǎǘǎ ƛǘǎŜƭŦ ƛƴ ǘǿƻ ǿŀȅǎΥ 

¶ Suburbanisation ς a move from the centre of cities to the suburbs and commuter towns 

¶ Regionalisation ς a move from established urban areas to more rural areas 

6.34 To help develop assumptions on the scale of the potential suburbanisation and regionalisation 

effects a number of data sources have been considered: 

¶ ONS analysis of the 2011 Census indicates in the 12 months preceding Census day, 6.8 

million people moved home. Of these, 4.0 million moved within the same district.12 Data 

from commercial providers of property services suggests that half of people move three 

miles or less. Only 7% of people move more than 50 miles.13 

¶ Later ONS analysis released in 2016 states that 2.85 million people moved between local 

authorities in England and Wales between July 2014 and June 2015.14 This is said to have 

been similar to the previous year. While the analysis of the 2011 Census is for the UK and 

the 2016 analysis is for England & Wales, these two pieces of analysis paint a similar 

picture of the number of people who move from one district to another. 

¶ The majority (71%) of those with a different address a year prior to the 2011 Census were 

aged 16 to 49. In particular, people between the ages of 19 and 29 have the greatest 

propensity to move from one district to another. The 2016 ONS analysis identifies that 

22% of 19 year olds moved district in the 12 months from July 2014 and June 2015. The 

propensity drops with age: 10% of 29 year olds moved between districts over the same 

period. The high propensity of 19 to 29 years olds to move between districts is associated 

with entering tertiary education and starting first jobs, as well as forming households.  

¶ Moving home is a relatively infrequent event. In 2017, on average people moved home 

every 23 years. This period has been extending overtime ς the housing market has 

ōŜŎƻƳŜ ƳƻǊŜ ΨǎǘƛŎƪȅΩΦ Lƴ ǘƘŜ ƭŀǘŜ мфулǎ people moved as often as every 9 years on 

average.15 

¶ London has the greatest rates of inward and outward migration. Inward migration is in 

part accounted for by people entering tertiary education in the Capital or starting their 

working careers. Young families moving away from London is a feature of outward 

migration. 

 

12 
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/internationalmi
gration/articles/internalandinternationalmigrationfortheunitedkingdomintheyearpriortothe2011cens
us/2014-11-25 

13 https://www.savills.co.uk/blog/article/303292/residential-property/home-movers-in-england--
how-far-do-they-go-to-their-new-homes-.aspx 

14 
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/migrationwithin
theuk/bulletins/internalmigrationbylocalauthoritiesinenglandandwales/yearendingjune2015#:~:text
=There%20were%20an%20estimated%202.85,July%202014%20and%20June%202015.&text=For%20t
he%20total%20number%20of,million%20(52%25)%20were%20females. 

15 https://www.zoopla.co.uk/discover/property-news/how-often-do-we-move-house-in-britain/  

 

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/internationalmigration/articles/internalandinternationalmigrationfortheunitedkingdomintheyearpriortothe2011census/2014-11-25
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/internationalmigration/articles/internalandinternationalmigrationfortheunitedkingdomintheyearpriortothe2011census/2014-11-25
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/internationalmigration/articles/internalandinternationalmigrationfortheunitedkingdomintheyearpriortothe2011census/2014-11-25
https://www.savills.co.uk/blog/article/303292/residential-property/home-movers-in-england--how-far-do-they-go-to-their-new-homes-.aspx
https://www.savills.co.uk/blog/article/303292/residential-property/home-movers-in-england--how-far-do-they-go-to-their-new-homes-.aspx
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/migrationwithintheuk/bulletins/internalmigrationbylocalauthoritiesinenglandandwales/yearendingjune2015#:~:text=There%20were%20an%20estimated%202.85,July%202014%20and%20June%202015.&text=For%20the%20total%20number%20of,million%20(52%25)%20were%20females
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/migrationwithintheuk/bulletins/internalmigrationbylocalauthoritiesinenglandandwales/yearendingjune2015#:~:text=There%20were%20an%20estimated%202.85,July%202014%20and%20June%202015.&text=For%20the%20total%20number%20of,million%20(52%25)%20were%20females
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/migrationwithintheuk/bulletins/internalmigrationbylocalauthoritiesinenglandandwales/yearendingjune2015#:~:text=There%20were%20an%20estimated%202.85,July%202014%20and%20June%202015.&text=For%20the%20total%20number%20of,million%20(52%25)%20were%20females
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/migrationwithintheuk/bulletins/internalmigrationbylocalauthoritiesinenglandandwales/yearendingjune2015#:~:text=There%20were%20an%20estimated%202.85,July%202014%20and%20June%202015.&text=For%20the%20total%20number%20of,million%20(52%25)%20were%20females
https://www.zoopla.co.uk/discover/property-news/how-often-do-we-move-house-in-britain/


 

 April 2021 | 31 

¶ Other than London, there is no strong pattern of migration between regions and inflows 

and outflows are broadly balanced. 

6.35 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊios the goal is to assess 

the potential differences in churn in population due to the behavioural responses that are not 

already captured in the national projections of population and the distribution of that 

population across the country. It is therefore assumed that only those in SOC Groups 1 to 4 

and who can readily work from home will be able to take part in the suburbanisation and 

regionalisation trends as defined by the NIC. This means it in inherently assumed that the 

nature of employment is not changed by suburbanisation or regionalisation, rather only where 

people live. What is not captured by this meta-trend is people seeking a change in lifestyle by 

changing the nature of their employment, for example giving up the office job in a city to run a 

B&B in the countryside, or moving home when they retire. Pre-pandemic, such trends should 

be captured within national projections. Any change to these trends due to the pandemic 

imply structural changes to the economy, which is considered out of scope of this work.  

6.36 For the transport model, suburbanisation is represented by: 

¶ A movement of a ǇƻǊǘƛƻƴ ƻŦ ά/ƻǎƳƻǇƻƭƛǘŀƴǎέ h!/ groups to the ά¦ǊōŀƴƛǘŜǎέ ŀƴŘ 

ά{ǳōǳǊōŀƴƛǘŜǎέ groups 

¶ A movement of a ǇƻǊǘƛƻƴ ƻŦ ά9ǘƘƴƛŎƛǘȅ /ŜƴǘǊŀƭέ h!/ groups to the ά¦ǊōŀƴƛǘŜǎέ ŀƴŘ 

άSuburbŀƴƛǘŜǎέ groups 

¶ A movement of a portion of the ά¦ǊōŀƴƛǘŜǎέ OAC group to the ά{ǳōǳǊōŀƴƛǘŜǎέ group. 

¶ Population movement to neighbouring regions, for example from London to the South 

East 

6.37 Regionalisation is represented as: 

¶ A movement of a proportion of the Cosmopolitans, Urbanites and Suburbanites OAC 

groups to the Rural Residents group 

¶ Inter-regional population movement, for example from London to the South West 

6.38 It is assumed that those who move OAC group take up the trip making behaviour of the group 

that they move to. For example, a move to the Rural Group results in the person who moves 

having the trip making characteristics ς number of trips, trip length, mode share ς of the Rural 

group. 

6.39 For each scenario it is assumed: 

¶ Scenario 1: no change  

¶ Scenario 2: a small suburbanisation effect. 

¶ Scenario 3: no change 

¶ Scenario 4: no change 

¶ Scenario 5: a medium suburbanisation effect and a medium regionalisation effect 

6.40 These changes are summarised in Table 6.8. 
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Table 6.8: Dispersal from Citiesς Summary of Trends 

 
Scenario 1: 
Reversion 
and reaction 

Scenario 2: 
A more 
flexible 
future 

Scenario 3: 
Low social 
contact 
urban living 

Scenario 4: 
Social cities 

Scenario 5: 
Virtual local 
reality 

Suburbanisation No change Low Effect No change No change Medium 
Effect 

Regionalisation No change No change No change No change Medium 
Effect 

6.41 Pre-pandemic data suggests that: 

¶ For those that have been defined in scope for the suburbanisation and regionalisation 

trends, moving house is something that happens infrequently. While no direct data 

source is directly available, from the available evidence it has been assumed that pre-

pandemic less than 5% of the in-scope population would move house every year. 

¶ Pre-pandemic, the vast majority of these moves would have been within a few miles. Pre-

pandemic, based on the available data less than 0.5% of the in-scope population have 

been assumed to move more than 50 miles, which is taken as a proxy for inter-regional 

movements. In the absence of data, it has also been assumed that 1.0% of the in scope 

ƳƛƎƘǘ ΨǎǳōǳǊōŀƴƛǎŜΩ ƛƴ ŀƴȅ ƻƴŜ ȅŜŀǊΦ 

6.42 Noting that the trends set out immediately above are subsumed within existing population 

projections, for the purpose of this scenario modelling it has been assumed that:  

¶ A high rate of change would be a doubling of the existing trend, that is an additional 1% 

of the in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ лΦр҈ ƻŦ ǘƘŜ ƛƴ-scope population 

ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩ ƛƴ ŜŀŎƘ ȅŜŀǊΦ 

¶ A medium rate of change has been assumed to be an additional 0.67% of the in-scope 

ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ лΦоп҈ ƻŦ ǘƘŜ ƛƴ-scope populŀǘƛƻƴ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩ ƛƴ ŜŀŎƘ 

year. 

¶ A low rate of change has been assumed to be an additional 0.33% of the in-scope 

ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ лΦмт҈ ƻŦ ǘƘŜ ƛƴ-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩ ƛƴ ŜŀŎƘ 

year. 

6.43 Furthermore, it has been assumed that these changes are time bound. This is because there is 

limited supply of housing and increased demand should be anticipated to lead to a price 

response that in turn affects demand. Any change to anticipated supply is out of scope of the 

scenarios. It has been assuƳŜŘ ǘƘŀǘ ǘƘŜ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩ ǳǇǿŀǊŘ ǘǊŜƴŘ ƭŀǎǘǎ 

for five years. With rounding this leads to the following assumptions: 

¶ A high rate of change is 5% of the in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ нΦр҈ ƻŦ ǘƘŜ ƛƴ-

ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩΦ 

¶ A medium rate of change is 3.4% of the in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ мΦт҈ ƻŦ 

the in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩΦ 

¶ A high rate of change is 1.7% of the in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǎǳōǳǊōŀƴƛǎƛƴƎΩ ŀƴŘ лΦу҈ ƻŦ ǘƘŜ 

in-ǎŎƻǇŜ ǇƻǇǳƭŀǘƛƻƴ ΨǊŜƎƛƻƴŀƭƛǎƛƴƎΩΦ 
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Light Freight 

6.44 !ǎ ǎŜǘ ƻǳǘ ŜŀǊƭƛŜǊ ǳƴŘŜǊ ǘƘŜ Ψ¦ǎŜ ƻŦ ±ƛǊǘǳŀƭ ¢ƻƻƭǎΩ ƘŜŀŘƛƴƎΣ ŘǳǊƛƴƎ ǘƘŜ ǇŀƴŘŜƳƛŎ Ƴŀƴȅ 

activities have moved online. In particular, there has been an increase in on-line shopping 

which in turn has led to an increase in the number of deliveries. 

6.45 Pre-pandemic online retail activity was steadily increasing. In October 2018, ONS data states 

that 18.0% of all retail sales were online.16 By October 2019, this had increased to 19.2% and 

further increases would have been expected. Earlier pre-pandemic work for the NIC 

considered a scenario where by 2050 50.0% of all retail sales are online. 

6.46 While food retail has remained open throughout the pandemic, social distancing 

requirements, a reluctance from some to be in retail environments even with social distancing 

along with people shielding and unable to visit food retail has all supported an increase in 

online shopping for food and other essentials. Non-essential retail shops have been closed for 

much of the pandemic. Together, this has led to a step-change increase in the proportion of 

retail activity that is online. In October 2020, 28.5% of retail sales were online. In January 2021 

when non-essential retail was closed once again, the online proportion was 35.2%. The 

pandemic has resulted in people who have not shopped online before doing so and for those 

who had shopped online extending the number and range of goods that are routinely 

purchased online. 

6.47 As set out in more detail in Appendix B, the expectation is that the pandemic will result in a 

lasting step-change increase in the proportion of retail sales that are online. However, it is also 

reasonable to expect that once pandemic restrictions on retail activity are fully lifted the 

online proportion will drop down from its lockdown peaks. For the purposes of this work it has 

been assumed that the pandemic will result in a step change in online retail activity equivalent 

to five years pre-pandemic trend growth. 

6.48 There is only limited data on the number of deliveries of goods by light vans and the data that 

is available does not distinguish between goods purchased in-store and are then subsequently 

delivered and those that are purchased online. Nonetheless, what the Department for 

¢ǊŀƴǎǇƻǊǘΩǎ ±ŀƴ {ǳǊǾŜȅ ǎƘƻǿǎ ƛǎ ǘƘŀǘ ƛƴ нлмфΥ17 

¶ Of the 4.1 million vans in the country, 16% were primarily used for delivery/collection; 

¶ Of the 55.5 billion van-miles that were driven, 23% were associated with 

deliveries/collection; and 

¶ The average van involved in delivery/collection makes 16 stops per day. 

6.49 Assuming each van operates for 300 days a year, from this data it can be inferred that there 

are over 3 billion delivery/collections per year and that each delivery results in approximately 

4 van-miles. 

6.50 [ƻƻƪƛƴƎ ŀƘŜŀŘΣ ŦƻǊ {ŎŜƴŀǊƛƻ м ΨReversion and ReactionΩ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘΥ 

¶ Post pandemic online retail will continue to grow at pre-pandemic rates, albeit from a 

higher base; 

 

16 ONS retail sales data is taken from this series: 
https://www.ons.gov.uk/businessindustryandtrade/retailindustry/bulletins/retailsales/previousRele
ases 

17 https://www.gov.uk/government/collections/van-statistics 

https://www.ons.gov.uk/businessindustryandtrade/retailindustry/bulletins/retailsales/previousReleases
https://www.ons.gov.uk/businessindustryandtrade/retailindustry/bulletins/retailsales/previousReleases
https://www.gov.uk/government/collections/van-statistics
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¶ hƴƭƛƴŜ ǊŜǘŀƛƭΩǎ ǎƘŀǊŜ ǿƛƭƭ ǇƭŀǘŜŀǳ ŀǘ рл҈ ƛƴ нлпрΣ ǿƘƛŎƘ is the scenario established by pre-

pandemic work for the NIC but with the maximum penetration brought forward five 

years to represent the long term effects of the pandemic; and 

¶ 5ŜƭƛǾŜǊƛŜǎ ǿƛƭƭ ƎǊƻǿ ƛƴ ǇǊƻǇƻǊǘƛƻƴ ǘƻ ƻƴƭƛƴŜ ǊŜǘŀƛƭΩǎ ƻǾŜǊŀƭƭ ǎƘŀǊŜ. 

6.51 However, continued growth should be expected to promote greater efficiency within the 

delivery sector which will temper the growth in the number of deliveries and the aggregate 

van miles. This is for two principal reasons:  

¶ greater online retail will increase the density of customers, which will allow more 

efficient vehicle utilisation with the effect of reducing the miles per delivery; and 

¶ greater online retail will support the retailers/couriers developing approaches to 

consolidate deliveries (e.g. two orders being consolidated into one drop off, click & 

collect, local collection hubs) with the effect of tempering the rate of increase of 

deliveries. 

6.52 [ƻƻƪƛƴƎ ŀǘ ǘƘŜ bL/Ωǎ ƳŜǘŀ-trends, it has been assumed that: 

¶ Working from Home: greater numbers working from home will make internet shopping 

more attractive, simply because recipients are more likely to be at home to receive 

deliveries. 

¶ Use of Virtual Tools: inherent within this is that people will be more willing to engage in 

online shopping as part of their day-to-day life. 

¶ Social Wariness: for this work social wariness has been defined as a reluctance to use 

public transport and a concomitant greater propensity to drive and use active modes. As 

such, the Social Wariness meta-trend is not expected to result in greater online shopping 

than Scenario 1. 

¶ Dispersal from Cities: this meta-trend is not considered to increase the propensity to use 

online retail, but by dispersing parts of the population may make it more difficult for the 

online retailers to drive efficiency gains. 

6.53 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǉǳŀƴǘƛŦȅƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘΥ 

¶ The peak of online market penetration (50%) will occur in 2045 and this is the low effect. 

The medium effect will bring forward the peak to 2040 and the high effect will bring it 

forward to 2035. Scenario 1 has the low effect, Scenarios 2 and 4 have been assumed to 

experience the medium effect and Scenarios 3 and 5 the high effect. 

¶ Scenario 1 will have a medium efficiency gain, which is a 20% reduction in aggregate 

miles achieved through a combination of fewer deliveries per transaction and less vehicle 

miles per delivery. Because both are focussed around urban living, Scenarios 3 and 4 will 

have a high efficiency gain, which is taken to be a 30% reduction in aggregate miles. 

Scenarios 2 and 5 will have a low efficiency gain, which is taken to be a 10% reduction in 

aggregate miles.  

6.54 These trends are summarised in  Table 6.9. 
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Table 6.9: Light Freight ς Summary of Trends 

 
Scenario 1: 
Reversion 
and reaction 

Scenario 2: 
A more 
flexible 
future 

Scenario 3: 
Low social 
contact 
urban living 

Scenario 4: 
Social cities 

Scenario 5: 
Virtual local 
reality 

Peak online market 
penetration 

Low Effect Medium 
Effect 

High Effect Medium 
Effect 

High Effect 

Efficiency gains Medium 
Effect 

Low Effect High Effect High Effect Low Effect 

¢ƘŜ bL/Ωs Scenarios ς A Quantitative Description 

Population/employment 

Base Year 

6.55 As explained in Chapter 4, 2019 has been taken as the base year for this study, as it is the last 

full year with data unaffected by the COVID-19 pandemic. Population and employment figures 

have been obtained from official sources at the Output Area and Local Authority District 

levels, respectively. While the population figures at the OA level have been used to classify 

population in the OAC supergroups, the models have used LAD and mainly regional levels only 

for their spatial disaggregation. 

6.56 Table 6.10 shows the mid-year 2019 population estimates from ONS and the 2019 

employment figures from the Annual Population Survey, at the region/nation level. 

Table 6.10: 2019 population and employment, by region and nation 

Region/Nation 2019 Population 2019 Employment 

East 6,236,072 3,081,600 

East Midlands 4,835,928 2,357,200 

London 8,961,989 4,646,200 

North East 2,669,941 1,193,200 

North West 7,341,196 3,453,000 

South East 9,180,135 4,621,300 

South West 5,624,696 2,779,300 

West Midlands 5,934,037 2,763,800 

Yorkshire and The Humber 5,502,967 2,568,200 

Wales 3,152,879 1,455,500 

Scotland 5,463,300 2,658,000 

Northern Ireland 1,893,691 860,800 

Total UK 66,796,831 32,438,100 

6.57 The Output Area Classification has been used as the main segmentation in the transport 

model. Population is classified in one of eight OAC supergroups according to socio-economic 

and demographic factors. This is shown in Figure 6.1. It can be seen that, while some 

supergroups have similar shares of population across most regions (e.g. Suburbanites), others 

show a significant degree of variability (e.g. Hard-Pressed Living). London is clearly an outlier, 
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with more than 85% of its population belonging to the Cosmopolitans, Ethnicity Central and 

Multicultural Metropolitans supergroups. 

Figure 6.1: Distribution of population in OAC supergroups 

 

Background Growth 

6.58 The base year population and employment are expected to grow in the coming years, with 

TEMPRO forecasting continuous growth for the whole study period to 2050. Growth rates 

between 2050 and 2055 have been assumed to be the same as the preceding five years. This 

is shown in Figure 6.2 and Figure 6.3. TEMPRO only provides data for areas in Great Britain. 

Figure 6.2: Projected population growth (NTEM/TEMPRO), indexed to 2019 

 

6.59 There are clear differences in the projected growth by nation, with England expected to grow 

at more than double the growth rate of Scotland or Wales (+19% compared to +9% and +8% in 

the 2019-2055 period, respectively). There are also differences between regions in England, 

with London included in the chart as the one with the highest projected growth (+25% by 

2055). 
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6.60 On the other hand, the employment growth projections from TEMPRO are almost identical for 

all regions and nations, and mostly linear in time, with a projected increase of 11-12% by 2055 

from base year 2019. 

Figure 6.3: Projected employment growth (NTEM/TEMPRO), indexed to 2019 

 

Scenarios 

6.61 The background population and employment growth obtained from TEMPRO is included in all 

future year scenarios so that, for each modelled year, all scenarios have the same total 

population and employment in each nation. There is, however, variation in terms of the 

distribution of population across regions and especially across supergroups in the OAC 

segmentation. The assumptions for these movements are explained earlier in this chapter.  

6.62 While the assumed movements of population between regions are limited in volume, with no 

region assumed to change its population by 1% or more, movements between OAC 

supergroups are stronger. 

6.63 This is shown in Figure 6.4, with population in OAC supergroups in Scenarios 2 to 5 

represented as relative changes to the population distribution of Scenario 1, which is used as 

the reference. 
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Figure 6.4: Change in population distribution by OAC supergroup and scenario (2055) vs Scenario 1 

 

6.64 It can be seen that only Scenario 2 and Scenario 5 assume movements of population between 

h!/ ǎǳǇŜǊƎǊƻǳǇǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ Ψ5ƛǎǇŜǊǎŀƭ ŦǊƻƳ /ƛǘƛŜǎΩ ƳŜǘŀ-trend, with Scenario 2 

including Suburbanisation effects only and Scenario 5 including both Suburbanisation and 

Regionalisation effects. 

6.65 OAC supergroups with a stronger urban character and a higher proportion of managerial, 

professional, technical and administrative occupations, (those more likely to adopt 

homeworking behaviours) see decreases in population, which move to suburban and rural 

locations. 

Results 

Transport 

Total Trips and Distance Travelled 

6.66 Trip and distance rates are produced in the transport model for every combination of regional 

split, OAC supergroup, year and scenario. These can be subsequently disaggregated by both 

mode and purpose, as explained in Chapter 4. Combining the individual rates with the 

projected population for each combination of area and OAC supergroup produces the total 

figures of trips and distance travelled. 

6.67 Figure 6.5 and Figure 6.6 show the total trips and distance travelled by region and nation in 

the base year model. As mentioned in Chapter 4, the NTS only provides data for England, 

ǘƘŜǊŜŦƻǊŜ ŦƛƎǳǊŜǎ ŦƻǊ ²ŀƭŜǎ ŀƴŘ {ŎƻǘƭŀƴŘ ƘŜǊŜ ƘŀǾŜ ōŜŜƴ ŜǎǘƛƳŀǘŜŘ ǳǎƛƴƎ ǘƘŜ ΨwŜǎǘ ƻŦ 9ƴƎƭŀƴŘΩ 

regional split rates as a proxy, and the actual populations of Scotland and Wales, from ONS. 
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Figure 6.5: Total trips by region and nation in the base year transport model 

 

Figure 6.6: Total distance travelled by region and nation in the base year transport model 

 

6.68 Scenario 1 shows a steady increase of both total trips and distance, driven by minimal change 

to the base year and counterfactual trip rates combined with forecast population growth. 

Scenarios 2 and 4, after consideration of all the assumptions, would have similar volumes of 

travel, in terms of trips and total distance, with Scenario 3 and especially Scenario 5 being 

somewhat lower. 

Trips and Distance Travelled: By Purpose 

6.69 Changes to the trips and distances travelled by purpose are dependent on the assumptions 

ƳŀŘŜ ǿƛǘƘ ǊŜƎŀǊŘǎ ǘƻ ǘƘŜ Ψ²ƻǊƪƛƴƎ ŦǊƻƳ ƘƻƳŜΩΣ Ψ{ƻŎƛŀƭ ²ŀǊƛƴŜǎǎΩ ŀƴŘ Ψ¦ǎŜ ƻŦ ±ƛǊǘǳŀƭ ¢ƻƻƭǎΩ 

meta-trends. While the first one directly affects the business and commuting purposes, the 

other two are translated into reductions to the trip and distance rates for other purposes, 

such as leisure or education. 

6.70 In addition to the direct changes to rates based on the trends listed above, total volumes of 

trips and distances are affected by the Suburbanisation and Regionalisation effects. As people 

move away from city centres to suburban or rural areas, changing their OAC classification, 

they are assumed to adopt the travel behaviours of residents in the areas they move to, which 

has an impact on the number of trips and the distance they travel, with differences by 

purpose. 

6.71 Figure 6.7 and Figure 6.8 show the changes in total trips and distance travelled, respectively, 

by purpose and scenario. {ŎŜƴŀǊƛƻ м όάwŜǾŜǊǎƛƻƴ ŀƴŘ wŜŀŎǘƛƻƴέύ Ƙŀǎ ōŜŜƴ ǘŀƪŜƴ ŀǎ ǘƘŜ 
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reference for comparison here, with the change in trips and distance travelled for each 

scenario expressed as a percentage increase or decrease with respect to the Scenario 1 

results. 

Figure 6.7: Change in total trips by purpose vs Scenario 1 (2055) 

 

Figure 6.8: Change in total distance travelled by purpose vs Scenario 1 (2055) 

 

6.72 ²ƘƛƭŜ ŎƘŀƴƎŜǎ ǘƻ ƭŜƛǎǳǊŜΣ ǎƘƻǇǇƛƴƎ ŀƴŘ ŜŘǳŎŀǘƛƻƴ ǘǊƛǇǎΣ ƛƴŦƻǊƳŜŘ ōȅ ǘƘŜ Ψ{ƻŎƛŀƭ ²ŀǊƛƴŜǎǎΩ ŀƴŘ 

Ψ¦ǎŜ ƻŦ ±ƛǊǘǳŀƭ ¢ƻƻƭǎΩ ƳŜǘŀ-trends have been assumed equal for all regions and population 

groups, this is not the case for business and commuting. As discussed earlier in this chapter, 

SOC groups 1-4 have been defined as the sub-group of population that is more likely to adopt 

and maintain a relevant change in homeworking patterns, in turn impacting the frequency of 

both commuting and business trips. 

6.73 Figure 6.9 shows the percentage change in commuting trip rates of each scenario when 

compared to Scenario 1, by OAC supergroup. It can be seen that those OAC supergroups 

known to have a larger proportion of employees in the SOC groups 1-4 see larger decreases in 

commuting rates than others with smaller proportions (e.g. larger reduction in commuting 

trips for Cosmopolitans than for Constrained City Dwellers). 
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Figure 6.9: Change in commuting trip rates by OAC supergroup and scenario (2055) vs Scenario 1 

 

Trips and Distance Travelled: By Mode 

6.74 With the trip and distance rates in the transport model being produced based on changes to 

individual trip purposes, the mode split of those transport indicators was subsequently 

ŎŀƭŎǳƭŀǘŜŘΦ ¦ǎƛƴƎ ǘƘŜ ŎƻǳƴǘŜǊŦŀŎǘǳŀƭ όōŀǎŜ ȅŜŀǊύ ǎǇƭƛǘǎ ŀǎ ŀ ǎǘŀǊǘƛƴƎ ǇƻƛƴǘΣ ōƻǘƘ ǘƘŜ Ψ{ƻŎƛŀƭ 

²ŀǊƛƴŜǎǎΩ ŀƴŘ Ψ¦ǎŜ ƻŦ ±ƛǊǘǳŀƭ ¢ƻƻƭǎΩ ƳŜǘŀ-trends were considered to estimate different mode 

splits for each scenario, which generally consist of different levels of reduction of public 

transport use and distribution of mode share loss between active and private motorised 

modes. 

6.75 As for the trip and distance totals by purpose, the totals by mode are not only affected by the 

assumed changes in travel behaviour for each individual but also by the assumed population 

movements. The latter has a greater impact on mode split than purpose split, as the OAC 

supergroups have clearer differences in their patterns of travel mode use than in their 

patterns of trips by purpose. For example, the difference in public transport and car use 

between urban and rural residents is greater than the difference in their share of leisure or 

education trips. 

6.76 Figure 6.10 and Figure 6.11 show the changes in total trips and distance travelled by mode 

and scenario, using Scenario 1 as the reference. A caveat to consider when interpreting these 

ǊŜǎǳƭǘǎΣ ŀǎ ŀƭǊŜŀŘȅ ƳŜƴǘƛƻƴŜŘ ƛƴ /ƘŀǇǘŜǊ пΣ ƛǎ ǘƘŀǘ ǘƘŜ ƳƻŘŜ ǎǇƭƛǘ ƻŦ ǘǊƛǇǎ ǊŜŦŜǊǎ ǘƻ ΨƳŀƛƴ 

ƳƻŘŜΩΣ ǘƘƛǎ ƛǎ ǘƘŜ ƳƻŘŜ ǳǎŜŘ ŦƻǊ ǘƘŜ ƭƻƴƎŜǎǘ ǎǘŀƎŜ ƻŦ ŀ ǘǊƛǇ όŜΦƎΦ ƛŦ ŀ ǘǊƛǇ ƛƴǾƻƭǾŜǎ ŀ ǎƘƻǊǘ ōǳǎ 

stage and a long rail stage, the trip is assigned to rail only). On the other hand, distance 

travelled includes all stages of the trip, therefore accounting truly for all distance travelled on 

each mode. 
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Figure 6.10: Change in total trips by main mode vs Scenario 1 (2055) 

 

Figure 6.11: Change in total distance travelled by mode vs Scenario 1 (2055) 

 

6.77 Figure 6.12 and Figure 6.13 show the differences in mode share of total trips by scenario in 

London and the rest of the country, respectively. While the assumption built into the model is 

that the changes to mode split as a result of change in travel behaviour are the same across 

the country, this would be difficult to see if only a nationwide figure were included here. This 

is due to public transport mode split in the UK being low and changes to a low number are 

more difficult to see. 

6.78 For example, between Scenario 1 and Scenario 5 the public transport mode share is assumed 

to reduce by around 15%, from 29% to 25% in London and from 6% to 5% in the rest of the 

country. This reduction in public transport use results in an increase in the share of active and 

private motorised modes. 
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Figure 6.12: Mode share of total trips by scenario in London 

 

Figure 6.13: Mode share of total trips by scenario in the rest of the UK 

 

Time Profile of Travel 

6.79 The figures shown above in this Chapter refer to trip and distance rates, expressed in a per 

person per year basis. However, trips tend to be made at certain times, with patterns that 

appear depending on the purpose. 

6.80 Figure 6.14 shows the time profile of average trip rates, by purpose, for the average weekday. 

These trip rates have been extracted from NTS and correspond to the England average for the 

base year model, using 2017-2019 data. Trip rates are distributed through the day 

corresponding to the 1-hour slot (e.g. between 08.00 and 08.59) in which the trip started. 
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Figure 6.14: Time profile of average trip rates by purpose -  base year 

 

6.81 It can be seen that each purpose has a clearly defined pattern and also different average trip 

rates. Commuting trips are mostly concentrated around the peak hours in the morning and 

evening, with education (including escort education) having a similar, albeit more extreme, 

pattern, reflecting start and finish school times. Shopping trips are at low levels in the early 

morning, peaking before noon and then slowly decreasing for the remainder of the day, with 

leisure having almost the opposite pattern, with increasing trip rates during the day until the 

peak in the evening. 

6.82 It is important to note that the assumptions made for the development of the transport model 

do not consider changes to travel patterns within the day or between different days of the 

week. For instance, in a scenario with greater working from home leading to fewer commuting 

trips the scenarios assume an equal proportionate reduction in commuting trips at all times of 

the day. They do not assume that people re-time their journeys or focus their working from 

home on particular days of the week.  

6.83 Nonetheless, the daily profile of total trips does differ between scenarios. While each purpose 

is adjusted equally throughout the day, because different times of the day have different 

purpose splits this results in a differential impacts between scenarios. Although the hourly 

profile for each purpose will not change, the volume does as each scenario has a different 

impact on each purpose, the total number of trips made each hour will vary through the day, 

and will do so differently for each scenario. 

6.84 Figure 6.15 shows the time profile of the change of total trip rates for each scenario. Scenario 

1 has been used as the scenario of reference, with the change expressed as a percentage 

variation from Scenario 1. These are changes to total trips, combining all purposes, and are 

assigned the 1-hour slot during which the trip started. 
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Figure 6.15: Time profile of change in trips by scenario and purpose (2055) 

 

6.85 As explained earlier, it can be seen that in each scenario the change in trip making relative to 

Scenario 1 varies throughout the day and the variation is different for each scenario. Overall, 

Scenario 5 has the greatest reduction in trips rates, which is consistent with the results shown 

earlier in this chapter.  

6.86 The general pattern is that the change in trip rates for each scenario is greater in those 

periods of the day during which trip purposes that are more affected in that specific scenario 

have a greater share of trips. For example, between 05.00 and 08.00 commuting is the largest 

purpose and therefore the greatest changes for those scenarios that have the largest 

reduction in journey to work travel.  

6.87 Another example is the pattern during the late morning and early afternoon, where leisure 

and shopping trips are dominant. Scenario 3 has a strong downward impact on the number of 

such trips and therefore has a larger reduction than Scenarios 2 and 4, which have lower 

impacts on shopping and none on leisure trips. 

Light Freight (Deliveries) 

6.88 Figure 6.16 shows changes in the number of light freight delivery trips indexed against 

Scenario 1, that is in each year Scenario 1 is equal to 100 and the scale of demand in the other 

scenarios is relative to Scenario 1 in that year. Figure 6.17 is equivalent to Figure 6.16 , except 

that the chart shows an index of light freight delivery-miles. 
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Figure 6.16: Light Freight deliveries compared to Scenario 1 

 

Figure 6.17: Light Freight Delivery Miles compared to Scenario 1 

 

  

 -

 20

 40

 60

 80

 100

 120

 140

2019 2025 2030 2035 2040 2045 2050 2055

D
e

liv
e

ry
 t

ri
p

s 
p

e
r 

ye
a

r 
 c

o
m

p
a

re
d

 t
o

 
S

c
e

n
a

ri
o

 1

Sc1 Sc2 Sc3 Sc4 Sc5

 -

 20

 40

 60

 80

 100

 120

 140

2019 2025 2030 2035 2040 2045 2050 2055

T
o

ta
l m

ile
s 

 c
o

m
p

a
re

d
 t
o

 S
c
e

n
a

ri
o

 1

Sc1 Sc2 Sc3 Sc4 Sc5



 

 April 2021 | 47 

Introduction 

7.1 As well as transport, the impact of the NIC scenarios on demand in four further sectors has 

been considered. These are: 

¶ Digital 

¶ Energy 

¶ Water & Wastewater 

¶ Waste  

7.2 As with the transport sector, for each sector each of the bL/Ωǎ meta-trends has been 

associated with a particular impact that in turn has been associated with a set of variables. For 

the other sectors, an alternative approach has been undertaken with the meta-trends 

considered in turn to develop a direction of change for a single variable, using the same six 

point scale that has been used for the transport impacts (low/medium/high and 

increase/decrease). This approach has been adopted because a much more limited set of 

demand metrics are being used for the other sectors and it is not possible to associate any 

particular meta-trend with the direction of change of a single metric or unique set of metrics. 

Rather, the impact on the chosen metrics is due to the meta-trends working in combination.  

7.3 Here for each sector we set out the assumptions that have been made to define the scenarios 

and the rationale that underpins these. 

Digital 

7.4 Prior to the pandemic digital data usage was growing on average at around 35% per annum. 

7.5 During the pandemic, it has been seen that: 

¶ There was a large increase in daytime digital traffic during weekdays (08:00 to 18:00). 

This will have been driven by the more people working or studying from home (and using 

video conferencing tools such Zoom and Microsoft Teams heavily), but also by the traffic 

generated by people on furlough, many of whom will have turned to online 

entertainment during the lockdown, including video-streaming applications such as 

Netflix, and online gaming. During the restrictions, the traffic profile by time-of-day 

during weekdays became similar to that at weekends.  

¶ The peak period for traffic is in the evenings (c. 20:00 to 22:00), both at weekends and 

weekdays. Telecoms operators (of mass market broadband services) dimension their 

networks to handle this peak, with headroom, and the anticipated growth in that peak.    

7 ¢ƘŜ bL/Ωǎ {ŎŜƴŀǊƛƻǎ ŀƴŘ ǘƘŜ 
Demand for Infrastructure ς 
Other Sectors 
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¶ The increase in typical traffic during the peak period was significant but relatively modest, 

both for weekdays and weekends. It is presumed that this was driven by more people 

using video-streaming and gaming, etc, at home, rather than going out to socialise with 

friends. 

7.6 Further details on digital use before and during the pandemic can be found in Appendix C.  

7.7 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘΥ 

¶ Given the rapid rate of digital growth the longer into the future that demand projections 

are made, the greater the uncertainty on digital demand. Given the compounding effect 

over time, modest differences in growth assumptions can lead to very different future 

projections. Because of this, digital demand is not projected beyond 2025. 

¶ As seen in the pre-pandemic trend, the annual percentage growth rates are assumed to 

reduce gradually over time. However, it should be noted that the annual growth rates by 

the end of the modelling period are still very high (19% to 20% p.a.), and would lead to 

very large compounded changes over time.. 

¶ The Social Wariness and Dispersal from Cities meta-trends have been assumed not to 

effect digital demand, though the latter will have an effect on the geographic distribution 

of data usage. 

¶ Both the Working from Home and Use of Virtual Tools meta-trends depend on greater 

on-line activity and it is assumed that each will lead to a growth in digital demand. 

7.8 For digital we have considered tƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘ ƻŦ ǘƘŜ bL/Ωǎ ƳŜǘŀ-trends in the round and 

derived estimated growth increments that encapsulate the combined effect of each trend. 

These are shown in Table 7.1. In this Table, the percentage figures are the growth increment 

versus the level of data usage which would be expected in that year at pre-pandemic growth 

trends. In 2020, digital demand was c.6% higher than would be expected at the estimated pre-

pandemic growth trend, for reasons set out in Paragraph 7.5 above. In Scenario 1, it is 

assumed that data usage will be slightly lower than the levels projected at pre-pandemic 

growth trends. All other scenarios assume average data usage at levels higher than those 

projected at the estimated pre-pandemic growth trends, with Scenario 5 having the greatest 

increase in average data usage.. 

Table 7.1: Digital ς Growth Increment on Pre-Pandemic Trend 

  2020 2021 2022 2023 2024 2025 

Sc1: Reversion and reaction 6% -1% -1% -1% -1% -1% 

Sc2: A more flexible future 6% 4% 5% 5% 5% 5% 

Sc3: Low social contact urban 
living 6% 5% 6% 7% 8% 9% 

Sc4: Social cities 6% 5% 6% 6% 6% 6% 

Sc5: Virtual local reality 6% 7% 8% 9% 10% 11% 

Energy 

7.9 During the pandemic:  

¶ Total energy consumption reduced by almost a fifth between Q3 2019 and Q3 2020, 

although the permanence of this fall is uncertain given the time of year when the 

weather was relatively warm. 

¶ There has been a shift in demand from non-households to households and from urban to 

suburban areas, with service sector consumption falling by 7.8% and industrial sector 



 

 April 2021 | 49 

consumption by 8.4%, whilst domestic consumption increased by 2.5% over the same 

period. 

¶ Electricity consumption by households changed due to lockdown restrictions imposing 

working from home and home schooling, causing morning peaks in demand to flatten as 

activity was spread throughout the day.  

7.10 Shifts to new working patterns with a greater emphasis on working from home may result in 

permanent changes in household energy demand. Overall, however, the permanence of 

changes are uncertain. As restrictions eased during the course of 2020 aggregate demand 

returned to around 5% below pre-Covid levels, with some indications that demand was 

returning to expected levels as restrictions were further eased, highlighting that the impact of 

the pandemic could be temporary. 

7.11 Further details on national energy consumption before and during the pandemic can be found 

in Appendix D.  

7.12 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎenarios, it has been assumed that for domestic 

energy consumption: 

¶ The high intensity change leads to a 9% increase in domestic demand (assuming a 3% 

increase in domestic consumption with every 10% shift to work from home). 

¶ The medium intensity change will have two thirds of the high intensity impact and low 

intensity only one third. 

¶ For Dispersal from Cities, it is assumed that there is no effect on domestic energy 

consumption, although the location where energy is consumed will change. 

7.13 For the non-domestic sector, it has been assumed that: 

¶ For the Working from Home meta-trend, the high intensity change leads to a 6% 

reduction in non-domestic energy consumption. For Use of Virtual Tools and Social 

Wariness, the high intensity change is a 3% reduction in energy use. 

¶ For Dispersal from Cities, it is assumed that the high intensity change is a 3% increase in 

energy use. This reflects an assumption that a more dispersed population leads to a more 

dispersed pattern of commercial activity, i.e. more premises catering for the same 

demand. If an alternative assumption is adopted of people travelling further to the 

current distribution of commercial premises then the appropriate assumption would be 

Dispersal from Cities having no impact on non-domestic energy consumption. 

¶ As with the domestic sector, it is assumed that the medium intensity change will have 

two thirds of the high intensity impact and low intensity only one third. 

7.14 The assumed impact of each meta-trend on domestic and non-domestic energy consumption 

are shown in Table 7.2 and Table 7.3. These tables define what is a low, medium and high 

change and then show the impact of each meta-trend in each scenario before setting out the 

cumulative impact. 
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Table 7.2: Domestic Energy ς Impact of Meta Trends 

Meta-trend 
  

Low Medium High Sc1: 
Reversion 
and reaction 

Sc2: A more 
flexible 
future 

Sc3: Low 
social 
contact 
urban living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Working from Home 1% 2% 3% 1% 2% 1% 3% 3% 

Use of Virtual Tools 1% 2% 3% 1% 2% 3% 2% 3% 

Social Wariness 1% 2% 3% 1% 1% 3% 1% 3% 

Dispersal from Cities - - - - - - - - 

 Cumulative Effect       3% 5% 7% 6% 9% 

Table 7.3: Non Domestic Energy ς Impact of Meta Trends 

 Meta-trend Low Medium High Sc1: 
Reversion 
and reaction 

Sc2: A more 
flexible 
future 

Sc3: Low 
social 
contact 
urban living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Working from Home (2%) (4%) (6%) (2%) (4%) (2%) (6%) (6%) 

Use of Virtual Tools (1%) (2%) (3%) (1%) (2%) (3%) (2%) (3%) 

Social Wariness (1%) (2%) (3%) (1%) (1%) (3%) (1%) (3%) 

Dispersal from Cities 1% 2% 3% 1% 3% 1% 1% 3% 

 Cumulative Effect       (3%) (4%) (7%) (8%) (9%) 
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Water & Wastewater 

7.15 There is some uncertainty about the impacts of pandemic restrictions on water consumption. 

Most water companies saw an increase in average household water consumption during the 

first lockdown. Companies covering predominantly suburban areas saw the most noticeable 

increases, while companies operating in city areas saw a reduction in water use. Differences 

between weekday and weekend water consumption largely disappeared. 

7.16 Survey data has identified that in the first lockdown: 

¶ the morning peak started later in the day for households; 

¶ household peak daily consumption at the end of May 2020 was about 35% higher than it 

was pre-lockdown, and the evening peak was often higher than the morning peak, but 

this may be more attributable to the warm weather at the time; and 

¶ non-household consumption reduced very significantly during the lockdown.  

7.17 These charges have been attributed to a number of factors including: 

¶ the changes in behaviour from working at home and not needing to get children up and 

ready for school in the mornings;   

¶ increased occupancy during the day (for example, older children returning home when 

colleges and universities closed); 

¶ less movement of people between areas (people not going to work and not going away 

on holiday); 

¶ changes in water use, such as more handwashing; 

¶ the huge reduction in consumption from the hospitality, entertainment and retail sectors. 

7.18 In considering the impact of the NIC scenarios, the working assumption is that greater 

numbers working from home will have an upward impact on domestic water consumption, 

simply because more activities are being undertaken at home. To a degree, this would be 

offset by lower consumption at commercial premises. However, this will not be a one-to-one 

offset. 

7.19 For planning purposes, the proportion of water consumption that is returned to the sewer 

network is generally put at between 90% and 95%. For the purposes of this work, it is 

assumed that increments in domestic wastewater are proportionate to changes in domestic 

water consumption. 

7.20 Further details on water use before and during the pandemic can be found in Appendix E.  

7.21 Given that changes in water use during the pandemic offer limited insight on future trends, it 

is necessary to postulate the potential impact of the NIC meta-trends. For the purposes of 

ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀt: 

¶ For the Working from Home meta-trend, the high intensity change leads to a 6% increase 

in domestic water consumption. For Use of Virtual Tools and Social Wariness, the high 

intensity change is a 3% increase.  

¶ As with the domestic sector, it is assumed that the medium intensity change will have 

two thirds of the high intensity impact and low intensity only one third. 

¶ It is considered that the Social Wariness meta-trend will not have any impact on water 

consumption. When considering transport impacts this meta-trend has been defined as 

manifesting itself as an on-going reluctance to use public transport rather than something 
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that affects domestic or commercial activities. Changes to activities are captured by the 

Working from Home and Use of Virtual Tools meta-trends. 

¶ Also, it is not considered that the Dispersal from Cities meta-trend is likely to have a 

material impact on total domestic water consumption, although it is likely to affect where 

in the country that consumption occurs. 

7.22 For each scenario: 

¶ the allocation of high/medium/low effects to the Working from Home meta-trend is 

consistent with the allocation of high/medium/low effects to the commuting trip rate in 

the transport model. Both reflect more people working from home. 

¶ the allocation of high/medium/low effects to the Use of Virtual Tools meta-trend is 

consistent with allocation to the leisure trip rate in the transport model. Both reflect 

greater time being spent at home. 

7.23 The assumed impacts of each meta-trend on domestic and non-domestic energy consumption 

are shown in Table 7.4. 

Waste 

7.24 It is difficult to discern trends in household waste during the pandemic. People were at home 

because they were working from home or had been furloughed/laid off. More home deliveries 

led to more packaging and there were potentially one-off effects (e.g. ƛƴŎǊŜŀǎŜ ƛƴ 5L¸Σ ΨƭƛŦŜ 

ƭŀǳƴŘǊƛŜǎΩύ that increased domestic waste. Confusing the picture is that many councils 

adjusted their waste collection schedules and many municipal collection sites had reduced 

hours or were closed.  

7.25 It has been estimated that:18 

¶ During Q2 2020, kerbside collected household waste rose by around 10% 

¶ However, this was offset by a significant reduction in tonnages of household waste 

accepted at Household Waste Recycling Centres 

¶ The net result was a modest fall in overall household waste  

7.26 Available data suggests that the make-up of household waste changed during the pandemic, 

with an increase in dry recyclables (e.g. packaging) and a drop in collected garden waste, the 

latter potentially a result of changed collection practices.  

7.27 In the absence of any specific data on the impact of working from home during the pandemic 

on waste, our working assumption is that greater working from home will lead to a modest 

increase in the volumes of household waste.  

7.28 As with water, given that data on changes in waste use during the pandemic offer limited 

insight on future trends, it is necessary to postulate potential impact of the NIC meta-trends. 

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ƳƻŘŜƭƭƛƴƎ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ Ƙŀǎ ōŜŜƴ ŀǎǎǳƳŜŘ ǘƘŀǘΥ 

¶ For the Working from Home meta-trend, the high intensity change leads to a 6% increase 

in waste. For Use of Virtual Tools, the high intensity change is a 3% increase.  

¶ As with the other sectors, it is assumed that the medium intensity change will have two 

thirds of the high intensity impact and low intensity only one third. 

 

18 https://www.tolvik.com/wp-content/uploads/2020/11/Covid-19-and-UK-Waste-Sector-Autumn-
20_published-10-November-2020.pdf 
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¶ As with water and for the same reasons, it is considered that the Social Wariness meta-

trend will not have any impact on household waste.  

¶ Also, it is not considered that the Dispersal from Cities meta-trend is likely to have a 

material impact on total waste, although it is likely to affect where in the country that 

consumption occurs. 

7.29 As with water, for each scenario: 

¶ the allocation of high/medium/low effects to the Working from Home meta-trend is 

consistent with the allocation of high/medium/low effects to the commuting trip rate in 

the transport model. Both reflect more people working from home. 

¶ the allocation of high/medium/low effects to the Use of Virtual Tools meta-trend is 

consistent with allocation to the leisure trip rate in the transport model. Both reflect 

greater time being spent at home. 

7.30 The assumed impact of each meta-trend on waste are shown in Table 7.5 

Summary 

The trends for other non-transport sectors are summarised in Table 7.6. 

Results 

7.31 On the following pages are charts that set out the headline results for each scenario. These 

are for the UK. The model that has been provided to NIC allows for more detailed 

interrogation of the outputs from the modelling at a national and regional scale. 

7.32 For each headline metric a graph is provided. that shows changes in demand indexed against 

Scenario 1, that is in each year Scenario 1 is equal to 100 and the scale of demand in the other 

scenarios is relative to Scenario 1 in that year. 

7.33 The following charts are provided: 

¶ Digital 

ς Monthly Data Usage 

¶ Energy 

ς Domestic Electricity Consumption 

ς Non-domestic Electricity Consumption 

ς Total Electricity Consumption 

ς Domestic Gas Consumption 

ς Non-domestic Gas Consumption 

ς Total Gas Consumption 

¶ Water 

ς Domestic Water Consumption 

¶ Waste  

ς Domestic Waste Demand 
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Table 7.4: Water ς Impact of Meta Trends 

Meta-trend 
  

Low Medium High Sc1: 
Reversion 
and reaction 

Sc2: A more 
flexible 
future 

Sc3: Low 
social 
contact 
urban living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Working from Home 
2% 4% 6% 2% 4% 2% 6% 6% 

Use of Virtual Tools 1% 2% 3% - - 2% - 3% 

Social Wariness - - - - - - - - 

Dispersal from Cities 
- - - - - - - - 

 Cumulative Effect 
      2% 4% 4% 6% 9% 

Table 7.5: Waste ς Impact of Meta Trends 

Meta-trend 
  

Low Medium High Sc1: 
Reversion 
and reaction 

Sc2: A more 
flexible 
future 

Sc3: Low 
social 
contact 
urban living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Working from Home 
1% 2% 3% 1% 2% 1% 3% 3% 

Use of Virtual Tools 1% 1.5% 2% - - 1.5% - 2% 

Social Wariness - - - - - - - - 

Dispersal from Cities 
- - - - - - - - 

 Cumulative Effect 
      1% 2% 2.5% 3% 5% 
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Table 7.6: Summary ς Other Sectors and Alternative Future Scenarios 

 
Alternative Future Scenarios (change in trend vs Base) 

Variable Segmentation Sc1: 
Reversion and 

reaction 

Sc2: A more 
flexible 
future 

Sc3: Low social 
contact urban 

living 

Sc4: Social 
cities 

Sc5: Virtual 
local reality 

Comments 

Consumption rates (per person per year) 

Digital  OAC Data demand 
Ҩ 

Data demand  
ҧ 

Data demand  
ҧҧ 

Data 
demand  ҧ 

Data demand 
ҧҧҧ 

Given the very high counterfactual 
annual growth rates in digital 
demand, modelling horizon restricted 
to 2025 for digital 

Waste demand by 
household 

NUTS 1 Region Domestic ҧ   Domestic 
ҧҧ  

Domestic ҧҧ   Domestic 
ҧҧ   

Domestic 
ҧҧҧ  

ά/ƻƳƳŜǊŎƛŀƭέΣ ά/ƻƴǎǘǊǳŎǘƛƻƴΣ 
5ŜƳƻƭƛǘƛƻƴ ϧ 9ȄŎŀǾŀǘƛƻƴέ ŀƴŘ 
άƻǘƘŜǊέ ǿŀǎǘŜ ƴƻǘ ƳƻŘŜƭƭŜŘ 

Energy demand 
(Gas/Electricity) by 
household 

NUTS 1 Region Domestic ҧ 
Non-domestic 
Ҩ  

Domestic 
ҧҧ 
Non-domestic 
Ҩ 

Domestic ҧҧ 
Non-domestic 
ҨҨ 

Domestic 
ҧҧ  
Non-
domestic 
ҨҨ 

Domestic 
ҧҧҧ  
Non-
domestic 
ҨҨҨ 

  

Water and 
wastewater demand 
by household  

Water 
supplier / 
NUTS 1 Region 

Household ҧ Household 
ҧҧ 

Household ҧҧ Household 
ҧҧ 

Household 
ҧҧҧ 

Non-household and leakage not 
modelled 
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Digital 

Figure 7.1: Monthly Data Usage Compared to Scenario 1 

 

 

Energy 

Electricity 

Figure 7.2: Domestic Electricity Consumption Compared to Scenario 1 
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Figure 7.3: Non-domestic Electricity Consumption compared to Scenario 1 

 

Figure 7.4: Total Electricity Consumption Compared to Scenario 1 
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Gas 

Figure 7.5: Domestic Gas Consumption Compared to Scenario 1 

 

Figure 7.6: Non-domestic Gas Consumption Compared to Scenario 1 
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Figure 7.7: Total Gas Consumption compared to Scenario 1 

 

 

Water & Wastewater 

Figure 7.8: Domestic Water Consumption Compared to Scenario 1 
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Waste 

Figure 7.9: Domestic Waste Demand compared to Scenario 1 
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Introduction 

8.1 !ǎ ǿŜƭƭ ŀǎ ŘŜǾŜƭƻǇƛƴƎ ǉǳŀƴǘƛŦƛŜŘ ŜǎǘƛƳŀǘŜǎ ƻŦ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ƻƴ ŀ ǊŀƴƎŜ ƻŦ 

demand metrics, as part of this work consideration has been given to how a more in-depth 

and comprehensive assessment of the scenarios could be undertaken in the future.  

8.2 Models in the transport sector tend to be complex and take substantial time and money to 

develop. Also, most are developed within the conǘŜȄǘ ƻŦ 5Ŧ¢Ωǎ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ DǳƛŘŀƴŎŜ 

(TAG), which sets out expectations for how data is used, and how models are calibrated and 

validated, as well as criteria for what is considered to be acceptable model performance. If the 

NIC were to model in more detail the land-use and transport impacts of its scenarios, the 

expectation is that it will need to make use of extant models, even if these are modified 

and/or developed. 

8.3 While there are many models within the transport sector because of the influence of TAG 

there is a high degree of commonality with both the explanatory variables that they use as 

well as the formulation of the models and, because of this, the definition of the parameters 

within the models. To help understand how such models could be used to further explore the 

bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ŀ ǎƳŀƭƭ ǎŀƳǇƭŜ ƻŦ ƳƻŘŜƭǎ ŦǊƻƳ ŜŀŎƘ ŎŀǘŜƎƻǊȅ ŀōƻǾŜ Ƙŀǎ ōŜŜƴ ǊŜǾƛŜǿŜŘΦ ¢ƘŜ 

reviews were informed by available documentation as well as the experience of the study 

team. 

8.4 There are three broad categories of transport models that can be used to model in detail the 

bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ŀƴŘ ǿƘŀǘ ǘƘŜǎŜ ƳŜŀƴ ŦƻǊ ǇŜǊǎƻƴŀƭ ǘǊŀǾŜƭΦ ¢ƘŜǎŜ ŀǊŜΥ  

¶ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ bŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ aƻŘŜƭ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ bŀǘƛƻƴŀƭ ¢ǊƛǇ 

End Model, which are the models used to produce its Road Traffic Forecasts ; 

¶ Land Use Transport Interaction models with a sub-national focus (which could be a region 

(e.g. North of England), a conurbation (e.g. Greater London) or an administrative area 

(e.g. county/district)); and 

¶ Fixed land use transport models, of which there are many across the country with scales 

ranging from regional to local and with different levels of model detail. Such models are 

routinely used to support the business cases for road and public transport capital 

interventions. 

8.5 The models reviewed are: 

¶ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ bŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ aƻŘŜƭ όb¢aύκbŀǘƛƻƴŀƭ ¢ǊƛǇ 9ƴŘ 

Model (NTEM) 

¶ Two Land Use Transport Interaction (LUTI) models: 

ς SEELUM, a systems dynamics based model developed on behalf of Transport for the 

South East (TfSE) 

ς LonLUTI, a neo-classical equilibrium LUTI model that has been developed for and 

applied by Transport for London (TfL) 

8 Future Modelling 
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¶ Two fixed land-use models: 

ς MoTiON, a Variable Demand Model (VDM) of Greater London developed for and 

applied by TfL 

ς Birmingham City Model, which is primarily a highway assignment model and has been 

developed by Birmingham City Council 

8.6 ¢ƘŜǊŜ ŀǊŜ ǾŜǊȅ ŦŜǿ ŦǊŜƛƎƘǘ ŦƻǊŜŎŀǎǘƛƴƎ ƳƻŘŜƭǎΦ ¢ƘŜ 5Ŧ¢ ŎǳǊǊŜƴǘƭȅ ǳǎŜ a5{ ¢ǊŀƴǎƳƻŘŀƭΩǎ DǊŜŀǘ 

Britain Freight Model (GBFM) to provide inputs to its National Transport Model. Transport for 

the North uses GBFM too, as do others. The NIC has previously commissioned and published 

work from MDS Transmodal that has used GBFM to look at alternative freight futures.  

8.7 Further details of the model review can be found in Appendix F. 

Findings 

8.8 The findings from the model review are set out in two ways. First, the meta-trends that 

ǳƴŘŜǊǇƛƴ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘΦ ¢ƘŜƴΣ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƛǎ ƎƛǾŜƴ ǘƻ Ƙƻǿ ŜŀŎƘ 

reviewed model could be used to assess that transport impacts of the scenarios. 

8.9 In Table 8.1 each meta-trend and its potential transport impacts are set out along with a 

modelling approach that can be used to assess these. While informed by the model review, 

these modelling approaches could be applied to almost any model developed within a TAG 

context.  

Table 8.1: Potential Transport Modelling Approaches to Assess NIC Meta-Trends 

Meta-trend Transport impact 
compared to pre-Covid 
trend 

Modelling Approaches 

Working from Home Fewer commuting journeys 
(journeys to work) 

¶ Downward adjustment to trip 
production rates by person type 
and trip attraction rates by trip 
purpose in NTEM, or 

¶ Downward adjustment in TEMPRO 
outputs for selected areas 

Fewer business trips 
όŜƳǇƭƻȅŜǊΩǎ ōǳǎƛƴŜǎǎύ 

¶ Downward adjustment to trip 
production rates by person type 
and trip attraction rates by trip 
purpose in NTEM, or 

¶ Downward adjustment in TEMPRO 
outputs for selected areas 

Social Wariness Fewer trips by public 
transport 

¶ Increase mode specific constant 
and/or weighting on In Vehicle 
Time (IVT) in generalised 
cost/utility for public transport 

More trips by car ¶ No change ς car absorb demand 
discouraged from using PT modes, 
and/or 

¶ Reduce IVT weighting in 
generalised cost/utility for car to 
ǊŜǇǊŜǎŜƴǘ ΨǇǳƭƭΩ ǘƻ ŎŀǊ 

More trips by active modes ¶ For those models that consider 
active modes explicitly, reduce 
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Meta-trend Transport impact 
compared to pre-Covid 
trend 

Modelling Approaches 

weightings on elements of active 
mode generalised cost/utility 

Use of Virtual Tools Fewer leisure trips ¶ Downward adjustment to trip 
production rates by person type 
and trip attraction rates by trip 
purpose in NTEM, or 

¶ Downward adjustment in TEMPRO 
outputs for selected areas 

Fewer shopping trips ¶ Downward adjustment to trip 
production rates by person type 
and trip attraction rates by trip 
purpose in NTEM, or 

¶ Downward adjustment in TEMPRO 
outputs for selected areas 

Fewer education trips ¶ Downward adjustment to trip 
production rates by person type 
and trip attraction rates by trip 
purpose in NTEM, or 

¶ Downward adjustment in TEMPRO 
outputs for selected areas 

Dispersal from Cities Suburbanisation ¶ In NTEM, reallocate population (by 
person type) to represent move to 
suburbs, or  

¶ Adjustments to TEMPRO outputs 
for selected areas 

Regionalisation ¶ In NTEM, reallocate population (by 
person type) to represent move to 
suburbs, or  

¶ Adjustments to TEMPRO outputs 
for selected areas 

National Transport Model/National Trip End Model 

8.10 The NTM has previously been used for scenario modelling. For example, a number of 

ŀƭǘŜǊƴŀǘƛǾŜ ǎŎŜƴŀǊƛƻǎ ǿŜǊŜ ǊŜǇƻǊǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ 5Ŧ¢Ωǎ нлму wƻŀŘ ¢ǊŀŦŦƛŎ CƻǊŜŎŀǎǘǎΦ In 

principleΣ b¢a ŎƻǳƭŘ ōŜ ǳǎŜŘ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ IƻǿŜǾŜǊΣ 

NTM is most suited to looking at impacts on the road network. Impacts on rail demand may be 

ōŜǘǘŜǊ ŜȄŀƳƛƴŜŘ ǳǎƛƴƎ 5Ŧ¢Ωǎ Ǌŀƛƭ ŦƻǊŜŎŀǎǘƛƴƎ ƳƻŘŜƭǎΦ 

8.11 In principle, there is no reason why the journey purpose trip rates and future distributions of 

population and employment within NTEM could not be altered to capture the potential 

impaŎǘǎ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ƻƴ ŦǳǘǳǊŜ ǘǊƛǇ ƳŀƪƛƴƎΦ ¢ƘŜ ƻǳǘǇǳǘǎ ƻŦ ǘƘŜ ŀŘƧǳǎǘŜŘ b¢9a ŎƻǳƭŘ 

then be passed onto NTM, or alternatively used as inputs to other TAG-consistent models 

(such as the other models reviewed as part of this study).  

8.12 Within the NTEM/NTM ǎǳƛǘŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŎƻǳƭŘ ōŜ ŀƭǘŜǊŜŘ ǘƻ ƳƻŘŜƭ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΥ 
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¶ The segmented population and employment on different zones ς this could be altering 

the split between different scenarios as well as the total population and employment in 

different zones. 

¶ The production and attraction trip rates, for example, to represent a greater share of 

people working from home or lower retail activity. 

¶ Coefficients in the road/public transport utilities, to represent changing preferences for 

one mode over another. 

8.13 For each scenario, NTM would produce projections of road traffic by road type, time period 

and geographic area, along with projections of congestion and emissions. 

8.14 Scenario testing within NTM/NTEM would be a significant undertaking and would require 

substantial effort to set up the models, run them and then verify the results. Any use of 

NTM/NTEM would require the proactive engagement of the DfT. 

South East Economy and Land Use Model (SEELUM) 

8.15 SEELUM is a simulation of how transport, population, land use and infrastructure interact 

together over long periods of time. Due to its iterative timestep nature and the changing 

dynamics, the model is appropriate for use when attempting to understand the implications of 

different post-pandemic scenarios. 

8.16 The model generates a set of outputs allowing detailed examination of how and why 

conditions change in the simulated area. Detailed reports are available on: 

¶ Travel patterns, volumes and mode shares; 

¶ Changes in land-use in each zone (i.e. the number of housing units and number of 

employment premises (business space)); 

¶ Changes in households, population and the workforce in each zone; 

¶ Changes in employment (jobs filled) in each zone and the unemployment rates; 

¶ Changes on CO2 emissions from transport activity; and 

¶ Time savings benefits for appraisal, and the wider economic impacts on productivity and 

agglomeration. 

8.17 Key high-level metrics usually reported on when comparing scenarios include: 

¶ Travel patterns, volumes and mode shares; 

¶ Jobs filled; 

¶ Population; and 

¶ Gross Value Added (GVA) 

8.18 Within SEELUM the following have been identified as areas where adjustments could be made 

and/or further developed to assist in the modelling of the five NIC scenarios: 

¶ Percentage of staff that can/would be expected to work from home  

¶ The employment catchment area applied to businesses 

¶ The capacity on transport systems 

¶ The capacity on business space use 

¶ Adjustments to retail expenditure habits 

¶ Adjustments to office property values 

8.19 Development of each of these would require interpretation oŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ŀƴŘ ǘƘŜ 

development of a more spatially disaggregated assessment of what these may mean for the 

future (limits on the) location of population and employment. 
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8.20 As SEELUM takes the consequences of the virus, such as social wariness, as inputs and then 

demonstrates the effects of these, the changes illustrated by the model outputs will be a 

result of the assumed inputs used. The availability and appropriateness of data to infer the 

required input adjustments is a potential limitation on the usefulness of the model. 

8.21 Lƴ ǎǳƳƳŀǊȅΣ {99[¦a ƛǎ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ǳǎŜŦǳƭ ǘƻƻƭ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ŀǘ ŀ 

ǊŜƎƛƻƴŀƭ ǎŎŀƭŜΦ CƻǊ ŜȄŀƳǇƭŜΣ ƎƛǾŜƴ {99[¦aΩǎ ƎŜƻƎǊŀǇƘƛŎ ŦƻŎǳǎ ƛǘ Ƴŀȅ ōŜ ǇŀǊǘƛŎǳƭŀǊƭȅ ƘŜƭǇŦǳƭ ǘƻ 

consider the impacts of greater homeworking supporting and facilitating migration of parts of 

the population from London.  

London Land-use and Transport Interaction Model (LonLUTI) 

8.22 The purpose of LonLUTI is to assess the land-use impact of transport schemes and provide 

analysis of the demographic, economic and transport outcomes of land-use proposals. The 

ǘŜǊƳ ΨƭŀƴŘ-ǳǎŜΩ ƛƴ ǘƘƛǎ ŎƻƴǘŜȄǘ ǊŜŦŜǊǎ Ƴŀƛƴƭȅ ǘƻ ŀŎǘƛǾƛǘƛŜǎ ǘƘŀǘ ǳǎŜ ǎǇŀŎŜ ŀƴŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊΣ 

where people live and work. LonLUTI covers London as well as the East of England and the 

South East. 

8.23 LonLUTI has four component models. It utilises a transport model and it has a model of the 

economy, an urban model that considers land use and a migration model, that considers 

movement of population. 

8.24 Inputs to the model that could be adjusted to reflect different futures include: 

¶ Overall growth in output/productivity; 

¶ Supply of existing floorspace; 

¶ Land available for (re)development for different property types by zone; 

¶ Coefficients that represent the attractiveness of different areas for different activities by 

different segments of the population (e.g. the attractiveness of a zone as a residential or 

employment location); 

¶ Coefficients that represent the attractiveness of a zone as a place for businesses to locate; 

¶ Coefficients that represent how the local economy functions; and 

¶ Via the transport model and by adjusting parameters in the equations that calculate 

modal utility, the relative attractiveness of different modes. 

8.25 Outputs include total population and the number of households, children, resident workers, 

non-working adults, retired people and jobs. The model can also produce more detailed 

outputs by zone and individual activity, for example, number of jobs or households by a 

particular type of land-use. Total floorspace by land-use type in each zone and for each year 

can also be extracted, as well as greenfield and brownfield development floorspace, 

floorspace rent, permissible development floorspace, occupied and vacant floorspace, 

occupied floorspace density, quality of floorspace, and floorspace redevelopments and 

intensifications. 

8.26 In principle, LonLUTI offer the functionality to explore the transport and land use impacts of 

ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ ¢ƘŜ ƳƻŘŜƭ ƛǎ ƘƛƎƘƭȅ ǎŜƎƳŜƴǘŜŘ ǎƻŎƛƻ-economically and so 

offers the potential to consider the impacts of different segments of the population 

responding in different ways to post-pandemic stimuli and having different behavioural 

responses. As a LUTI model, it also allows feedbacks to be considered. For example, a 

migration of those socio-economic groups who can work from home from (say) inner London 

to outer London would in the model lead to a drop in the relative house prices in the areas 



 

 April 2021 | 66 

where people have migrated from, which in turn would make these areas more attractive to 

different segments of the population. 

8.27 LonLUTI is, however, complex and undertaking a programme of work would be a major 

undertaking requiring specialist resources. 

Model of Travel in London (MoTiON) 

8.28 Model of Travel in London (MoTiON) is a multi-modal strategic transport model of London and 

the surrounding area. It is an improved version of LTS (the longstanding demand model for 

London), with additional functionality and more detail. MoTiON can model how many trips 

there are likely to be, their origins and destinations and their modes of transport. It imitates 

the impact of changing demographics in potential future scenarios, for example helping TfL 

plan for an ageing population, or to reflect the positive impact of urban regeneration. 

8.29 Parameters for input into MoTiON include  

¶ Land use ς households, employment, retail floor space, numbers of education places, etc; 

¶ Population information ς age, gender, work status, income, car ownership; 

¶ Transport networks - highway, public transport and cycling; 

¶ Behavioural parameters ς mode preferences, propensity to travel, etc; 

¶ Parking information; and 

¶ Calibrated 2016 base year matrices ς developed from data sources including household 

surveys, mobile phone data, Oyster Card data, traffic and passenger counts. 

8.30 Inputs to MoTiON can be updated to reflect the NIC scenarios. Inputs to the model that could 

be adjusted to reflect different futures include: 

¶ Population and employment assumptions by area; 

¶ Land use assumptions by area; 

¶ Economic growth; 

¶ Trip rates by journey purpose; 

¶ Assumptions on average trip distance/ time travelled; 

¶ Modal preferences; 

¶ Car ownership; and 

¶ Adjustments to the network assumptions such as reduced highway capacity to reflect 

improved pedestrian or cycling facilities, or a reduction in PT capacity or service levels. 

8.31 Outputs would include: 

¶ Number of trips by journey purpose; 

¶ Number of trips by mode; 

¶ Change in trips by time period; 

¶ Distribution of trips across the model area to show changes in trip generation and 

attraction; 

¶ Change in journey distance and time travelled; and 

¶ Assignment models would show the change in network usage by scenario and the impact 

on network conditions (e.g. delays or crowding). 

8.32 Detailed analysis on the impacts of the assumptions on different population demographics 

such as students, gender, blue or white collar and low or high income can also be carried out. 

8.33 MoTiON has already been used by TfL to look at post-pandemic travel scenarios. In principle, 

the detailed segmentation of demographics, journey purposes and modal detail means that 
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MoTiON could ōŜ ǳǎŜŘ ǘƻ ǘŜǎǘ ǘƘŜ bL/Ωǎ scenarios. However, the model is highly complex with 

numerous interactions between different elements of the model, so it may be challenging to 

ƛƴǘŜǊǇǊŜǘ ǘƘŜ ǊŜǎǳƭǘǎΣ ƻǊ ƛƴ ǎŎŜƴŀǊƛƻ ǘŜǎǘƛƴƎ ǘƻ ΨŦƛȄΩ ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ƳƻŘŜƭ to represent 

particular characteristics of a scenario. Changes in demographics and land uses (e.g. as part of 

the Dispersal from Cities meta-trend) are an input to the model and are not forecast as part of 

the model run. Model run times are long and this places a practical constraint on the number 

ƻŦ ǘŜǎǘǎ ǘƘŀǘ Ŏŀƴ ōŜ ŘƻƴŜ ŀǎ ǇŀǊǘ ƻŦ ŀƴȅ ǇǊƻƎǊŀƳƳŜ ŀƴŘ ǎŜǾŜǊŜƭȅ ŎƻƴǎǘǊŀƛƴǎ ŀ Ψtrial ŀƴŘ ŜǊǊƻǊΩ 

approach to incorporating alternative scenarios in the model. 

Birmingham City Model (BCM) 

8.34 The BCM model is used to plan for future growth in Birmingham by forecasting how it will 

affect the highway network and to test highway interventions. Background traffic growth is 

sourced from the Transport for the West Midlands (TfWM) regional transport model, which 

allows BCM to be consistent with other transport and land use planning in the region.  

8.35 The BCM model comprises a highway network model in the SATURN software that covers the 

whole of the City of Birmingham with detailed junction coding. There is a small buffer area in 

the Wider West Midlands to include the Motorway Box. Model coverage has recently been 

extended as part of the Commonwealth Games and HS2 construction study. 

8.36 The SATURN model is linked to a Variable Demand Model (VDM) in the CUBE software. The 

VDM includes frequency choice for purposes of Home Based (HB) Employers Business, HB 

Commute and Non Home Based (NHB) Employers Business, and NHB Other, and a Destination 

Choice model.  

8.37 Initial highway traffic growth is sourced from the Transport for the West Midlands (TfWM) 

PRISM  model, which is a full demand model for the West Midlands that includes: 

¶ DfT assumptions on demographic and employment changes (from TEMPRO, which in turn 

are derived from NTEM); 

¶ West Midlands Combined Authority (WMCA) assumptions on where new development 

will be located.; 

¶ A demand model incorporating trip frequency, mode shift and distribution; and 

¶ A highway and public transport network model to feed the choice models. 

8.38 The calibrated base year BCM SATURN matrices are updated based on PRISM growth to 

ensure that the trip patterns calibrated through matrix estimation on traffic counts are carried 

forward into the forecasts. 

8.39 Future year runs are created by updating the base year highway network with committed 

ƴŜǘǿƻǊƪ ŎƘŀƴƎŜǎ ŀƴŘ Ǌǳƴ ǿƛǘƘ ǘƘŜ ŘŜƳŀƴŘ ƎǊƻǿǘƘ ǎƻǳǊŎŜǎ ŦǊƻƳ twL{aΦ ! Ψ5ƻ {ƻƳŜǘƘƛƴƎΩ ƛǎ 

then created with updated network assumptions as an input to the demand model. The costs 

from these runs are used as the input to the demand model. 

8.40 The model outputs are focused on changes in the highway network model: 

¶ Changes in link flows, congestion hotspots, etc; 

¶ Overall change in distance and time travelled; 

¶ Change in demand by traffic zone, between sectors; and 

¶ Demand can also be interrogated to include changes by trip purpose. 

8.41 ¢ƘŜ ./a ƛǎ ŀ ǇƻǘŜƴǘƛŀƭƭȅ ǳǎŜŦǳƭ ǘƻƻƭ ǘƻ ŀǎǎŜǎǎ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ bL/Ωǎ ǎŎŜƴŀǊƛƻǎ ƻƴ ǘƘŜ ŎƛǘȅΩǎ 

highway network and what this may mean in terms of congestion and air quality. However, 
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the demand model cannot be used directly to forecast the impacts of the scenarios and work 

outside the model would be needed to derive changes to the demand matrices that represent 

the scenarios. 

Summary  

8.42 Informed by a review of a representative set of transport models it is clear that such models 

could be used to ŜȄǇƭƻǊŜ ƛƴ ƳƻǊŜ ŘŜǘŀƛƭ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ǘǊŀƴǎǇƻǊǘ ƛƳǇƭƛŎŀǘƛƻƴǎ ƻŦ ǘƘŜ bL/Ωǎ 

scenarios. However, what is also clear from the review is that while it is possible to establish a 

ǎŜǘ ƻŦ ƎŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ƛǘ ƛǎ ƴƻǘ possible to 

pre-define a set of changes to model inputs or model parameters. These would need to be 

derived on a case-by-case basis, taking into account the particulars of model structure, as well 

as how they have been developed and calibrated. 
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Introduction 

9.1 A principal purpose of the work described in this report has been to gain an understanding of 

the order of magnitude of the effects that different scenarios of behaviour change may have 

on the demand for different types of infrastructure in different sectors of the economy. 

9.2 To help with the consideration of the outputs of our work we first set out a number of 

interpretive considerations and then comment on the results of the analysis. 

Interpretive Considerations 

9.3 The approach to ǇǊƻƧŜŎǘƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ bL/Ωǎ ōŜƘŀǾƛƻǳǊŀƭ ŎƘŀƴƎŜ ǎŎŜƴŀǊƛƻǎ ƻƴ ǘƘŜ 

demand for different types of infrastructure has been to apply a rate of use to an independent 

variable. For example, projections of future travel have been derived by multiplying future 

population by a rate of per capita travel, all suitably segmented. This approach has a number 

of clear benefits that make it well suited to exploring the potential impacts of future scenarios: 

it can be applied quickly, and it is transparent. However, it also has a number of limitations 

and these need to be borne in mind when both considering the results of the work and 

thinking about subsequent analysis. 

9.4 It should be noted that, with the exception of alterations made to capture the potential 

impacts of tƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΣ ǘhe rates used in the models are assumed to be constant over 

time. They do not attempt to model changes arising from other external drivers, such as wider 

macro-economic influences. This is deliberate as this enables the analysis to focus on 

ōŜƘŀǾƛƻǳǊŀƭ ŎƘŀƴƎŜǎ ǘƘŀǘ ǳƴŘŜǊǇƛƴ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ Lǘ ƛǎ ƭƛƪŜƭȅ ǘƘŀǘΣ ƛƴ ǊŜŀƭƛǘȅΣ consumption 

rates would be affected by other factors, including inter-related influences such as economic 

growth leading to greater disposable household income, societal changes (e.g. make-up of 

households) and technological developments. However, these impacts are not included in the 

models used for this study. 

9.5 In the transport sector, findings from the National Travel Survey are that, between 2002 and 

2019, there has been a gradual decline in the number of trips made per head and the average 

distance travelled per year, although average trip length has increased slightly. Commuting 

trips per head in 2019 were 15% lower than in 2002 and business trips were 20% lower. It is 

not just commuting and business trips that have been affected. Per head, shopping is the trip 

purpose that accounts for the largest number of average trips and these trips fell by 20% over 

the same period. Trips for other purposes fell too. 

9.6 Potential reasons for these falls include, but are not limited to: 

¶ More people working part time; 

¶ Greater ability to work flexibly, including working from home and self-employment; 

¶ Growth in trip-chaining and more people not having a fixed place of work; and 

¶ The rise of e-commerce and internet shopping. 

9 Concluding Remarks 
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9.7 This said, analysis of trip rates by mode and distance band has suggested that changes in 

walking trips and short trips have made a significant contribution to the overall observed 

trends in trip rates:19 

¶ For commuting trips per person, only those less than five miles have declined in number, 

whilst there has been no change in longer commuting trips; 

¶ For shopping trips per person, declines have been most consistent in short trips of a mile 

or less; and 

¶ For trips visiting friends and family, all distance bands show a similar decreasing trend, 

although there has been a shift towards longer (> 5 miles) trips. 

9.8 As well as the reasons set out in Paragraph 9.6, a potential (partial) explanation is a rise in 

under-reporting of trips and especially short trips within the National Travel Survey. 

9.9 As well as the pre-pandemic trends of changing working practices and a greater take-up of e-

commerce, there are other uncertainties about the future of transport which existed pre-

pandemic and will continue to be a factor post-pandemic. Many of these uncertainties were 

identified when the NIC undertook the first National Infrastructure Assessment (NIA) (see 

Appendix G) and include: 

¶ Changing travel habits amongst the younger cohorts in society with lower than historically 

observed car ownership and driving licence holding, potentially driven by attitudinal 

changes as well as cost.20 

¶ De-carbonisation of the private vehicle fleet and in particular what this may mean for the 

cost of travel by road, for example whether the drop in fuel duty revenue that this will 

lead to will be offset by new per mile charges.  

¶ The potential impact of Connected and Autonomous Vehicles (CAVs). 

9.10 Looking at other sectors, the greatest uncertainty is in the digital sector. As set out in detail in 

Appendix C, over the last five years digital data use as defined by this study was growing at 

35% per annum. Strong growth in digital demand is expected to continue, at least in the 

medium term, although it is also expected that the high annual percentage growth rates will 

tend to reduce gradually over time. Modest differences in short term growth rates could lead 

to quite different levels of future demand. 

9.11 There are uncertainties with other sectors too. For example: 

¶ For Energy, changes to the scale and pattern of domestic consumption due to de-

carbonisation, for example, the take-up of micro-generation (e.g. domestic solar panels), 

use of heat pumps, conversion of natural gas to hydrogen, and home storage. 

Widespread take-up of electric vehicles would increase demand and change the profile of 

electricity demand within the day. 

¶ For Water, the impacts of climate change on both storage (reservoirs) and extraction 

(ground water) plus the changing balance of fiscal incentives to address network leakage. 

 

19 See Para 2.2.1.1 Atkins et al. (2017) Provision of Travel Trends Analysis and Forecasting Model 
Research - Analysis and Developer Report. Report to Department for Transport 

20 Chatterjee, K., Goodwin, P., Schwanen, T., Clark, B., Jain, J., Melia, S., Middleton, J., Plyushteva, A., 
Ricci, M., Santos, G. and Stokes, G. (2018). ¸ƻǳƴƎ tŜƻǇƭŜΩǎ ¢ǊŀǾŜƭ ς ²ƘŀǘΩǎ /ƘŀƴƎŜŘ ŀƴŘ ²ƘȅΚ wŜǾƛŜǿ 
and Analysis. Report to Department for Transport. UWE Bristol, UK. 
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¶ For Waste, increases to the penetration rate of recycling which requires both local 

authorities to extend the range of recyclable materials that they will collect, as well as 

further shift of packaging towards recyclable material. 

9.12 A further consideration is that the adopted approach does not consider the effect of the 

positive and negative feedbacks that are inherent within the economy. Take, for instance, the 

Dispersal from Cities meta-trend. Should there be an increase in suburbanisation and/or 

regionalisation this should be expected to have price effects. Property prices in areas where 

people move from should be expected to fall (at least in relative terms). This will make the 

areas where people move from more attractive to segments of the population who would 

otherwise by unable to afford to move there. Prices in the destination areas would increase, 

which in turn would reduce their attraction.  

Commentary of Findings 

Transport 

9.13 Our analysis suggests that the most significant post-pandemic behavioural response is the 

number of people who chose to undertake activities at home, be this work or other activities 

such as shopping (online rather than at shops) or social activities (e.g. virtual rather than face-

to-face). The Working from Home and Use of Virtual Tools rather than Dispersal from the 

Cities are potentially the more significant simply because of the scale of the population that 

they apply to. 

9.14 The Working from Home meta-trend materially changes the number of people who choose to 

work from home, whether that be permanently or on a more flexible basis (i.e. some of the 

time). For the purposes of this work, we have defined Standard Occupational Classification 

(SOC) Groups 1 to 4 as those who have the potential to work from home. Together these SOC 

Groups account for 57% of the working population, which is 18.5 million people. Our high 

impact assumption for the Working from Home meta-trend implies that 32% of these four SOC 

Groups would work from home some or all of the time leading to a 7% reduction in 

commuting trips in Scenario 5. This will affect all modes of transport, but it is important to 

note that those in SOC Groups 1 to 4 are those with the highest propensity to use rail, both for 

commuting and other journeys. Given the nature of the jobs that people who can work from 

home have, it is reasonable to assume that the propensity to use rail is even higher amongst 

the sub-group of SOC Groups 1 to 4 who can work from home. 

9.15 The Use of Virtual Tools meta-trend affects the entire population. Our high impact assumption 

is that the rate of trip making for other purposes ς shopping, leisure, education ς could reduce 

to 80% of its pre-pandemic levels. Per head, many more trips are made for these purposes 

than for commuting which means that the Use of Virtual Tools meta-trend has the potential to 

be the biggest single impact on the overall volume of travel.  

9.16 The Social Wariness effect is also significant. Our high impact assumption is that this will 

reduce public transport demand by 15%. To put this figure in context, such a decline would set 

rail demand back from its pre-pandemic levels to those seen in 2012/13. For bus, which pre-

pandemic was already experiencing a reduction in demand, such a further reduction would be 

equivalent to about ten years of trend decline. There would also be impacts on London 

Underground and metro and light rail services elsewhere. As well as affecting the strategic and 

economic case for future public transport capital investment, such a decline would have 

immediate impact on the finances of public transport. Should this lead to a service reduction 
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this would make public transport less attractive, which in turn would have a further downward 

impact on patronage. 

9.17 In contrast, the Dispersal from Cities meta-trend has a lesser impact. This is because the 

ƴǳƳōŜǊ ƻŦ ǇŜƻǇƭŜ ǿƘƻ ŎƻǳƭŘ ŦŜŀǎƛōƭȅ ƳƻǾŜ ǘƻ ǘƘŜ ǎǳōǳǊōǎ όΨǎǳǊōǳǊōŀƴƛǎŀǘƛƻƴΩύ ƻǊ ƳƻǾŜ ƻǳǘ ƻŦ 

ǘƻǿƴǎ ŀƴŘ ŎƛǘƛŜǎ όΨǊŜƎƛƻƴŀƭƛǎŀǘƛƻƴΩύ ƛs small compared with the population who would 

potentially be affected by the Working for Home and Use of Virtual Tools meta-trends. Even if 

the people who do move then have a significant change of travel behaviour, the scale of the 

population affected is such that the effect is not as great as those that could arise from the 

Working for Home and Use of Virtual Tools meta-trends. 

Digital 

9.18 The defining feature of the digital sector is the rate of change of both network capacity and its 

use that has occurred in recent years. The projected future rate of change is such that there is 

no merit in looking at demand beyond 2025 as beyond this even modest upward or downward 

change to annual growth rates will lead to very different outcomes. 

9.19 Pre-pandemic, the peaks in digital demand were leisure driven and occurred in the evenings 

and at weekends. While digital demand increased during the pandemic, available data 

suggests that the increase in weekday daytime demand did not exceed pre-pandemic evening 

use. Also, throughout the pandemic the digital networks have had sufficient capacity and 

capability to cater for the increase in leisure-driven digital demand. 

9.20 Digital capacity is provided in a dynamic and commercial market. Looking to 2025, the 

conclusion of this work is that any behaviourally driven changes of demand can be 

accommodated by the commercial providers. Before and after that the commercial providers 

will both respond to market pressures and create digital markets through the products they 

offer. 

9.21 Pre-pandemic, tƘŜ ŎƘŀƭƭŜƴƎŜ ŦƻǊ ŘƛƎƛǘŀƭ ǿŀǎ ŜȄǘŜƴŘƛƴƎ ǘƘŜ ƘƛƎƘ ŎŀǇŀŎƛǘȅ ƴŜǘǿƻǊƪ ǘƻ ΨƘŀǊŘ ǘƻ 

ǊŜŀŎƘΩ ǇƭŀŎŜǎΦ ¢Ƙƛǎ ǊŜƳŀƛƴǎ ǘƘŜ ŎŀǎŜ Ǉƻǎǘ-pandemic. If anything, should the NIC scenarios lead 

to an increase in digital demand this could shift the balance towards further commercially-

driven roll out of enhanced network capacity across the country. 

Other Sectors 

9.22 We have found that the most significant influence on modelled future demand for the other 

sectors in the scope of this study (Energy, Water & Wastewater and Waste) is how much time 

people spend at home doing activities that pre-pandemic would have been done elsewhere. 

Working from Home and Use of Virtual Tools both suggest that more time will be spent at 

home and this leads to greater domestic energy and water use and, potentially, greater 

domestic waste, for example due to more packaging from internet shopping deliveries. To a 

degree there would be a concomitant reduction in commercial consumption. However, it 

would not be a one-to-one reduction ς ŀ ǎƘƻǇ ŘƻŜǎƴΩǘ ǳǎŜ ƭŜǎs energy because it has lower 

footfall. Structural adjustments would be needed to realise material reductions in commercial 

consumption, e.g. smaller shops and/or fewer shops. 

9.23 Dispersal from the Cities would change where individual households use energy and water and 

generate waste, but the scale of the population who might be part of this meta-trend is small. 

In contrast, the Working from Home and Use of Virtual Tools have the potential to affect a 

much larger share of the population. On top of this, without a shift in land-use policy those 

who move as part of a Dispersal from the Cities meta-trend will move to extant properties or 
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new properties that would be built in any event. While the movers may consume more per 

household, this will be a marginal increase on the previous occupants of the property. 

9.24 Finally, as described in Paragraph 9.11 each of these other sectors faces uncertainties which 

have the potential to haǾŜ ŀ ƎǊŜŀǘŜǊ ƛƳǇŀŎǘ ǘƘŀƴ ōŜƘŀǾƛƻǳǊŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘƘŜ bL/Ωǎ ǎŎŜƴŀǊƛƻǎΦ 
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Introduction  

A.1 This Appendix gives an overview of personal trip making and travel by different modes of 

transport. It also gives an overview of the historical trends of use of different modes over the 

last decade. The Appendix considers what are the determinants of future transport demand 

and an overview of pre-pandemic forecasts. The Appendix closes with an overview about how 

travel demand has been affected by restrictions introduced in response to the pandemic. 

Transport Demand Metrics  

A.2 There are two broad measures of transport demand. These are: 

¶ Number of trips made, a simple summation of the number of trips made over a defined 

period. Conventionally, a trip is a journey made for a particular purpose such as travel to 

work. A multi-stage trip ς for example, walking to the bus stop, catching a bus to a railway 

station, catching a train and then walking from the destination station is a single trip 

made up of multiple stages.  

¶ Travel, which is the combination of number of trips (stages) and the trip (stage) distance. 

Travel is measured in units such as passenger-kilometres or vehicle-kilometres.  

A.3 Data on the use of roads and public transport are collected in different ways. The use of roads 

is measured using travel data, that is vehicle-kilometres rather than trips. Data on public 

transport usage uses both measures of trips (stages) and travel.  

A.4 ¢ƘŜ bŀǘƛƻƴŀƭ ¢ǊŀǾŜƭ {ǳǊǾŜȅ ƛǎ ŀ ǎŀƳǇƭŜ ǎǳǊǾŜȅǎ ǘƘŀǘ ŎƻƭƭŜŎǘǎ Řŀǘŀ ƻƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ǘǊƛǇ ƳŀƪƛƴƎ 

and travel, as well as their socio-economic characteristics. It offers a single source of data that 

treats all modes in a comparable and consistent way, but it only covers England.  

Historical Trends in Transport Demand 

A.5 As shown in Figure A.1, in 2019, 85% of passenger kilometres travelled in Great Britain were by 

cars, vans or taxis. In comparison, 9% of trips were by rail (including light rail and tram), 4% by 

bus and 2% by other modes.  

A Personal Travel 
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Figure A.1: Modal share by mode, based on passenger kilometres travelled, Great Britain, 2019 

 

Source: DfT TSGB0101 (2019) 

A.6 The aggregate amount of travel by all modes has continued to increase in recent years. Figure 

A.2 shows that the overall passenger kilometres travelled in 2019 were up 11% from 2009. Car 

and rail travel has increased in this time, while bus travel has reduced. Travel by other modes 

(which includes London Underground and local tram networks) has also increased.  

Figure A.2: Change in passenger kilometres by mode, Great Britain, 2009-2019 

Source: DfT TSGB0101 (2019) 

Public Transport Trends in Great Britain from 2009-2019 

A.7 Figure A.3 illustrates public transport patronage by considering the number of passenger 

journeys. Local bus ridership fell by 9% in the past decade, a continuation of a historical 

downward trend. In contrast, the number of journeys by rail experienced growth in the past 
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decade; with National Rail journeys increasing by 39%, London Underground journeys 

increasing by 27% and light rail/tram trips increasing by 49%. 

Figure A.3: Public Transport journeys made in Great Britain, 2009-2019 

 

Source: DfT TSGB0102 (2019) 

Purpose of Travel 

A.8 Figure A.4 shows the modal shares based on the number of trips by the average person, 

broken down by purpose of travel, across Great Britain in 2019. As can be seen from the 

figure, car accounts for the majority of trips. Rail share is largest for commuting trips and while 

not evident from the chart, the bulk of rail commuting trips are made in London and the South 

East. 
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Figure A.4: Modal shares based on number of trips by the average person, by purpose of travel, Great Britain, 
2019 

 

Source: DfT NTS0409 (2019) 

A.9 Figure A.5 compares the modal share by travel purpose in 2019 (Figure A.4) with the modal 

share by travel purpose in 2009, illustrating any shifts in modal share in the past decade. wŀƛƭΩǎ 

share of commuting trips has increased by 43% in the past ŘŜŎŀŘŜ ŀƴŘ ǊŀƛƭΩǎ ǎƘŀǊŜ ƻŦ ōǳǎƛƴŜǎǎ 

trips has increased by 21%. 

Figure A.5: Matrix showing the change in modal share by travel purpose between 2009 and 2019 

Journey Purpose Cars, van & taxis Bus and coach Rail Total 

Personal business -4% -25% 14% -7% 

Other escort -12% -37% -6% -17% 

Shopping -11% -41% -39% -10% 

Education -3% -45% -18% -8% 

Leisure 24% -2% -15% 11% 

Business -12% 1% 21% -8% 

Commuting -11% -9% 43% -5% 

Total -5% -25% 21% -4% 

Source: DfT NTS0409 (2019) 
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Time of Day 

Road 

A.10 Department for Transport data on the time of day and day of the week profile of road traffic is 

shown in Figure A.6. This figure is for car traffic only and excludes light vans and heavy good 

vehicles. It therefore represents the profile of personal travel by road. The data is shown as an 

index, with 100 being the average hourly traffic flow. 

A.11 The figure clearly shows the morning and evening peaks that are the feature of Monday to 

Thursday travel, the extended Friday evening peak and the weekend profile where peak traffic 

occurs in the middle of the day. 

Figure A.6: Traffic distribution on all roads by time of day and day of the week (2019) 

 

Source: DfT TRA0308 (2019) 

Rail 

A.12 There is also Department for Transport data that illustrates the profile of rail demand. This 

data shows hourly arrivals and departures from principal stations in 14 cities in England and 

Wales.21 The data for London is illustrated in Figure A.7. and for the other 13 cities combined 

in Figure A.8. The two graphs have the same scale and what the data shows is that rail demand 

to and from the London terminal stations is much greater than the combined rail demand 

from the other 13 cities in the data set. The demand profile for the London stations is also 

more peaked and this is shown by Figure A.9. This reflects that relative importance of 

commuting and business travel to the London market. 

 

21 These are: Birmingham, Brighton, Bristol, Cambridge, Cardiff, Leeds, Leicester, Liverpool, London, 
Manchester, Newcastle, Nottingham, Reading and Sheffield. 




























































































































































































