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EXECUTIVE SUMMARY 

The UK’s airspace plays a crucial role in providing a network of routes for people and goods to travel 

safely and efficiently around the world. Airspace is the ‘invisible’ infrastructure that underpins the third-

largest aviation network in the world, which contributes £48 billion in GVA to the UK economy and 

supports, directly or indirectly, over 1 million jobs. At the same time, UK airspace has not undergone 

any significant changes since the 1950’s and if modernisation is not delivered, 1 in 3 flights could be 

delayed by over half an hour by 2030.  

PA Consulting has been commissioned by ACOG to research and review the potential economic 

benefits that might arise from airspace modernisation in the UK. Through our assessment of over 60 

separate pieces literature on airspace, aviation, and infrastructure projects, we have uncovered the 

multi-faceted ways in which the benefits from modernising UK airspace might ripple out from the 

aviation sector into the wider economy and ultimately feed through into additional GDP and 

employment levels.  

The initial conclusions from our work are as follows:  

1. Reductions in passenger delays is the most direct and immediate benefit to stem from 

airspace modernisation – and this could add up to a significant monetary benefit. The 

level of journey time savings delivered by airspace modernisation is likely to be consistent 

with the scale seen by a major rail upgrade or major road building programme.  

2. The aviation sector, and the airspace that underpins it, plays a unique role in the 

economy as a key facilitator of connectivity and productivity. Studies have consistently 

highlighted productivity, trade and investment effects from aviation improvements which are 

higher than in other sectors and these are expected to play out from airspace modernisation.  

3. Positive developments in the aviation sector are expected to lead to significant and 

permanent increases in GDP and employment. The additional GDP expected to be 

delivered by aviation interventions ranges from £9bn-£50bn+ and the corresponding 

additional employment created ranges from 60,000 to 270,000. Even if the GDP and jobs 

impact from airspace modernisation sat towards the lower end of the range this would still 

represent a sizable uplift in economic output, particularly important during the current low-

growth environment. 

4. It has been possible to improve transport infrastructure whilst mitigating carbon 

emissions and broader environmental harm. Examples from digital signalling to smart 

motorways have delivered carbon reductions through improving system efficiency as a whole. 

Significant potential for carbon savings have also been seen in international examples of 

airspace modernisation, driven by more efficient routes for planes, reducing fuel consumption 

and emissions 

5. Airspace is an important element of the UK’s Critical National Infrastructure – 

strengthening this allows the UK to mitigate key national risks to economic prosperity. 

Whilst improvements to ‘resilience’ is less monetisable than other impacts, it is no less 
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important. Studies have shown that a loss of space-based PNT services would cost the UK 

economy more than £1bn a day. A loss of UK airspace might be expected to be just as 

damaging. 

Whilst we have uncovered consistent evidence for these findings, bespoke research would be 

required to analyse and quantify the precise linkages between UK airspace modernisation and the 

broader economy. This is particularly important in the context of Covid-19, which may have triggered 

a shift in the exact quantitative nature of these relationships, and it is important that updated analysis 

captures these potential changes.   

This work provides an analytical foundation that can be picked up and further assessed in future work. 

It can be used to inform policy discussions on how airspace modernisation can be used to best 

contribute to UK economic growth in a sustainable way. This is vital in today’s challenging economic 

climate, where all levers for delivering economic growth should be considered and explored in a way 

consistent with the UK’s long-term prosperity and sustainability.  

 

 

 

 

 

 

 

  



 

 

REVIEW OF ECONOMIC BENEFITS FROM MODERNISING UK AIRSPACE 
©PA Knowledge Limited 5 

TABLE OF CONTENTS: 

EXECUTIVE SUMMARY 3 

CHAPTER 1: INTRODUCTION 6 

CHAPTER 2: HOW AIRSPACE CONTRIBUTES TO THE UK ECONOMY 9 

CHAPTER 3: BENCHMARKING ECONOMIC GROWTH IMPACTS FROM 
AIRSPACE STUDIES 15 

CHAPTER 4: BENCHMARKING GROWTH IMPACTS FROM BROADER 
AVIATION STUDIES 19 

CHAPTER 5: BENCHMARKING ECONOMIC GROWTH IMPACTS FROM WIDER 
TRANSPORT INFRASTRUCTURE LITERATURE 27 

CHAPTER 6: INITIAL CONCLUSIONS AND RECOMMENDATIONS 36 

ANNEX A: SOURCES OF EVIDENCE 38 

 

 



 

 

REVIEW OF ECONOMIC BENEFITS FROM MODERNISING UK AIRSPACE 
©PA Knowledge Limited 6 

CHAPTER 1: INTRODUCTION 

1.1 STRATEGIC CONTEXT  

The UK’s airspace plays a crucial role in providing a network of routes for people and goods to travel 

safely and efficiently around the world. Airspace is the ‘invisible’ infrastructure that underpins the third-

largest aviation network in the world, which contributes £48 billion in GVA to the UK economy and 

supports, directly or indirectly, over 1 million jobs. 1   

At the same time, UK airspace has not undergone any significant changes since the 1950’s, a time 

when aircraft and navigation were far less sophisticated than they are today. 2 The Civil Aviation 

Authority (CAA) have concluded that existing flight paths are outdated and constrain aircraft 

performance which in turn leads to more carbon emissions and noise impacts today. The inefficient 

use of airspace also causes unnecessary delays – if airspace modernisation is not delivered, delays 

facing UK passengers could increase to 5.6m minutes by 2030. 3 This is equivalent to 1 in 3 flights 

being delayed by over half an hour due to airspace constraints.  

To preserve the benefits that aviation connectivity delivers to passengers and the UK more widely, the 

Department for Transport (DfT) and the CAA are working together as co-sponsors of airspace 

modernisation. The Airspace Modernisation Strategy (AMS) was published by the CAA in December 

2018 and sets out the initiatives that the industry must implement to make more effective use of UK 

airspace whilst not compromising on safety or sustainability. From this work, the Airspace Change 

Organising Group (ACOG) was established to support coordination between airports, NATS and 

broader aviation stakeholders. ACOG’s mandate is to create and maintain an Airspace Masterplan for 

the redesign of flightpaths in a joined-up way that is owned by the industry and aligned to the 

objectives of the AMS.  

 

1.2 WHY THIS STUDY? 

Whilst the changes that are required to modernise UK airspace are well understood from the AMS 

and supporting Masterplans, the benefits that these changes will deliver for passengers and the 

broader UK economy have yet to be clearly explained or quantified. Understanding the role that 

airspace modernisation might play in supporting the UK economy is particularly important in the 

context of the current economic downturn and the broader slowdown of UK growth that pre-dated this. 

In a post-Covid world, new levers for economic growth need to be identified, and the objective of this 

study is to explore the role that airspace modernisation could play in helping to deliver sustainable 

economic growth over the long-term. 

 
1 ‘The Case for the UK to Accelerate Zero-Carbon Emission Air Travel’ Fly-Zero Aerospace Technology Institute (March 2022). 
Available: FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf (ati.org.uk) 
2 ‘Airspace modernisation’ Heathrow, Our Company (2022). Available: Airspace modernisation | Heathrow 
3 ‘Airspace Modernisation Strategy’ CAP 1711 (Dec 2018). Available: 
https://publicapps.caa.co.uk/docs/33/CAP%201711%20Airspace%20Modernisation%20Strategy.pdf  

https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://www.heathrow.com/company/local-community/noise/airspace-modernisation
https://publicapps.caa.co.uk/docs/33/CAP%201711%20Airspace%20Modernisation%20Strategy.pdf
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1.3 SCOPE OF OUR WORK 

PA Consulting has been commissioned by ACOG to research, review and indicatively quantify the 

potential economic benefits that might arise from airspace modernisation in the UK. Chapter 2 

describes the full range of potential benefits that our review covers, including benefits that are felt by 

passengers, communities that live close to flightpaths and broader UK economy and society.  

As an initial piece of work, the scope of our study is focussed on drawing together the insights from 

existing evidence rather than conducting new economic analysis or modelling. Our study has scanned 

a broad range of literature agreed with ACOG related to airspace, aviation, and other infrastructure 

projects to draw out initial inferences around the potential scale of the economic benefits that could 

result from airspace modernisation.  

Ultimately, our review aims to express the potential economic contribution of airspace modernisation 

in quantified or monetary terms, such as GDP and employment, alongside broader measures of 

sustainable growth and wellbeing. Our findings are communicated as ranges rather than point 

estimates, reflecting the broad nature of the evidence base that we have assessed. These ranges 

should be interpreted as benchmarks and broad ‘confidence intervals’ within which we would expect 

the true economic impact of airspace modernisation would sit within if further bespoke economic 

analysis of UK airspace modernisation is undertaken.  

Whilst ACOG commissioned the work and commented on draft reports, the final report represents the 

independent analysis of PA Consulting.  

 

1.4 THE EVIDENCE BASE 

In our review of the literature, we have reviewed a comprehensive evidence base that explores the 

potential economic benefits from UK airspace through three distinct lenses: 

- Studies that assess the impact of changes to airspace around the world 

- Studies that assess the impact of changes to other aspects of aviation infrastructure and/or 

the policy or taxation framework that underpins it  

- Meta-analyses of the broader macro impact of investment in transport infrastructure, 

together with individual studies on distinct investments in specific transports modes 

(particularly road and rail networks) 

These studies span comparable geographies to the UK and include industry and trade association 

publications, UK government guidance and peer-reviewed academic research. The airspace literature 

is the most relevant to our benchmarking exercise but is also the most limited in scale. Valuable 

evidence on the relevant economic transmission mechanisms playing out within the aviation sector 

was found from broader aviation literature. This is complemented by robust and credible evidence that 

has established the relationship between investments in transport infrastructure and the wider 

economy more broadly. From this evidence, we discuss specific case studies which  
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When selecting papers to review, studies that quantify specific macro-economic impacts using robust 

econometric methods and statistical techniques are preferred. However, some impacts are naturally 

more difficult to analyse so qualitative evidence is also captured, along with case studies of 

investments that are analogous to aspects of airspace modernisation to help explore how similar 

economic effects might play out. 4 Although ex-post evaluation studies are preferred, ex-ante 

appraisal evidence is also considered as economic impacts often play out over a long-term period 

which make them sometimes difficult to disentangle from overall economic performance.   

The full list of studies we have reviewed are detailed in Annex A. 

 

1.4 REPORT OUTLINE 

The remainder of the report is structured as follows:  

Chapter 2: How airspace contributes to the UK economy 

Introduces the theory of change which traces the specific channels through which delivering the AMS 

is expected to lead to a series of wider outcomes and economic impacts. 

Chapter 3: Benchmarking economic growth impacts from airspace studies 

Benchmarks the economic growth impacts that could be delivered by the AMS using evidence from 

the airspace literature base 

Chapter 4: Benchmarking economic growth impacts from broader aviation studies 

Benchmarks the economic growth impacts that could be delivered by the AMS using evidence from 

the broader aviation literature base 

Chapter 5: Benchmarking economic growth impacts from wider transport infrastructure 

literature 

Benchmarks the economic growth impacts that could be delivered by the AMS using evidence from 

broader transport infrastructure literature, including case studies in specific areas analogous to 

aspects of airspace change.  

Chapter 6: Initial conclusions and recommendations 

Draws out initial conclusions from the study and recommendations for next steps 

 

  

 
4 For example, the digitisation of rail signalling, and the growth of global satellite navigation services 
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CHAPTER 2: HOW AIRSPACE CONTRIBUTES TO 

THE UK ECONOMY 

2.1: THE IMPORTANCE OF AVIATION AND AEROSPACE TO THE UK ECONOMY 

Airspace underpins the UK’s vibrant aviation sector, which itself supports a large indigenous 

aerospace industry. The UK has the third largest aviation network and the second largest aerospace 

manufacturing sector5 in the world, highlighting the important role that these sectors play in the UK 

economy.  

Figure 1, below, maps the diverse ecosystem of economic activity that the smooth operation of UK 

airspace underpins. Key UK airports and aerospace design and manufacturing hubs are widely 

distributed throughout the country – in 2019, 88% of those employed in aerospace worked outside of 

London and the South-East. 6 And the 2.2 million flights arriving in or departing from the UK in 2019, 

half of these came from airports outside of London. 7 This supports economic development across 

regions in line with the government’s ambitions for “levelling up”.  

FIGURE 1: THE ECONOMIC FOOTPRINT OF AVIATION AND AEROSPACE SECTORS 

The economic footprint of industries is typically measured through two ‘macro-economic’ indicators – 

contributions to GDP and the creation of jobs. In the last pre-Covid year (2019) it is estimated that 

 
5 ‘UK Aviation Industry Socio-Economic Report’ Sustainable Aviation (2016). Available: SA-Socio-Ecponomic-Report.pdf 
(sustainableaviation.co.uk) 
6 ‘The Case for the UK to Accelerate Zero-Carbon Emission Air Travel’ Fly-Zero Aerospace Technology Institute (March 2022). 
Available: FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf (ati.org.uk) 
7 ‘Air Traffic by Service, Operation type and Airport, United Kingdom:2010 to 2020’ Department for Transport Statistics (2021). 
Available at: avi0102.ods (live.com)  

SOURCE: PA ANALYSIS OF MULTIPLE INDUSTRY REPORTS INCLUDING FLYZERO (2022) AND DEPARTMENT FOR TRANSPORT (2022) 

https://www.sustainableaviation.co.uk/wp-content/uploads/2018/06/SA-Socio-Economic-Report.pdf
https://www.sustainableaviation.co.uk/wp-content/uploads/2018/06/SA-Socio-Economic-Report.pdf
https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1040681%2Favi0102.ods&wdOrigin=BROWSELINK
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these industries supported over 1.2million jobs in the UK and contributed £59 billion in GVA to the 

economy as whole. 8  

As we explore below, the connectivity that the UK’s airspace facilitates between countries, cities, and 

markets brings economic benefits beyond its direct contribution. The breakdown of borders and 

integration into the global air transport network enables Foreign Direct Investment (FDI), opens up 

markets to UK exports and boosts business productivity. 9 

Inevitably, among these benefits arise some costs. Environmental impacts that come from an 

increase in passenger journeys and flights include CO2 emissions, noise, and local air quality 

impacts.  It will become increasingly important for the industry to demonstrate it is able to preserve its 

vital role in the economy whilst reducing its environmental footprint in line with global carbon emission 

reduction targets. As we will explore, optimising UK airspace is an important lever to support 

developments such as Sustainable Aviation Fuels (SAF) and Zero-carbon emissions aircraft for 

minimising the aviation sector’s environmental impact.  

It must also be noted that the relationship between greater connectivity (as a result of airspace 

modernisation) and economic growth is self-reinforcing10. For example, greater connectivity increases 

demand for air travel which leads to economic growth. However, the reverse is also true. More 

economic growth stimulates the demand for more air travel.  

2.2: THEORY OF CHANGE 

2.2.1: UNDERSTANDING THE THEORY OF CHANGE 

The Magenta Book11, authored by HM Treasury, sets out the need to thoroughly assess the costs and 

benefits of all interventions that the government makes. It advises that a “Theory of Change” 

framework should be the foundation of this assessment. Theories of Change are logic maps that 

explain how a given intervention, or set of interventions, are expected to lead to specific changes in 

outputs, outcomes and impacts, drawing on a causal analysis based on available evidence. 12 In the 

context of this paper, the intervention we are considering is the delivery of the Airspace Management 

Strategy, and we use the Theory of Change framework to guide our understanding of the changes 

could lead to for UK airspace, the aviation sector and the wider economy beyond this.  

 

 

 
8 The case for the UK to Accelerate Zero-Carbon Emission Air Travel (2022). Available: FZO-CST-PPL-0041-Case-for-the-UK-
to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf (ati.org.uk)  
9 ‘Economic Benefits from Air Transport in the UK’  Oxford Economics(2014). Available:  Microsoft Word - OE_AOA DRAFT 
report 09_11_2014 - with Tim's edits (d2rpq8wtqka5kg.cloudfront.net) 
10 ‘Economic benefits of European airspace modernization’ SEO Economics (2015). Available: european-airspace-
modernization.pdf (iata.org) 
11 ‘Magenta Book: Central Government guidance on evaluation’ HM Treasury (March 2020). Available: The Magenta Book - 
GOV.UK (www.gov.uk)  
12‘Theory of Change: UNDAF Campanion Guidance’ United Nations Development Group. Available: Microsoft Word - UNDG-
UNDAF-Companion-Pieces-7-Theory-of-Change.docx 

https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://d2rpq8wtqka5kg.cloudfront.net/281929/open20141119072800.pdf?Expires=1670609331&Signature=J4QVnpvB~LX04dI0Vt~NIQSINh~rJacsWTIuXAMORftioKgAosJrDJs-LKnttbn~B4B9uotyz-J2gjylVKGHti8GQT4wR4FZusQWTrcjpDU0A3lrASly7WcOYQzDx3I70GKrUkFeDZNY0G7F5AYjCCvo0~sm6mNdfnB4O4D28qi6RiweC9Uf98HOx-WPzaRSpMSd2WUYUnbvC2nWYewiRHd48SocWfmi-UNd3DU3idwtHV5gE2tSMFdeDw1rRomsvvS7cr-duJkm0Yh6G4nJIEAXaAWnuENvOJ5o5kWur8YovseYfHstg~URfQDC4~61nl1S2Jtl~BOpaCTYFX85LQ__&Key-Pair-Id=APKAJVGCNMR6FQV6VYIA
https://d2rpq8wtqka5kg.cloudfront.net/281929/open20141119072800.pdf?Expires=1670609331&Signature=J4QVnpvB~LX04dI0Vt~NIQSINh~rJacsWTIuXAMORftioKgAosJrDJs-LKnttbn~B4B9uotyz-J2gjylVKGHti8GQT4wR4FZusQWTrcjpDU0A3lrASly7WcOYQzDx3I70GKrUkFeDZNY0G7F5AYjCCvo0~sm6mNdfnB4O4D28qi6RiweC9Uf98HOx-WPzaRSpMSd2WUYUnbvC2nWYewiRHd48SocWfmi-UNd3DU3idwtHV5gE2tSMFdeDw1rRomsvvS7cr-duJkm0Yh6G4nJIEAXaAWnuENvOJ5o5kWur8YovseYfHstg~URfQDC4~61nl1S2Jtl~BOpaCTYFX85LQ__&Key-Pair-Id=APKAJVGCNMR6FQV6VYIA
https://www.iata.org/contentassets/0cc89df5643f4803a68db15bec575686/european-airspace-modernization.pdf
https://www.iata.org/contentassets/0cc89df5643f4803a68db15bec575686/european-airspace-modernization.pdf
https://unsdg.un.org/sites/default/files/UNDG-UNDAF-Companion-Pieces-7-Theory-of-Change.pdf
https://unsdg.un.org/sites/default/files/UNDG-UNDAF-Companion-Pieces-7-Theory-of-Change.pdf
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2.2.2: THEORY OF CHANGE FOR AISRPACE MODERNISATION 

We set out the Theory of Change in Figure 2, below. This shows the channels through which benefits 

to UK airspace from the AMS are expected to ripple down from the aviation sector into the wider 

economy and eventually support long-term macroeconomic impacts.  

 

AMS changes to UK airspace 

The main objective of the AMS is to “deliver quicker, quieter and cleaner journeys and more capacity 

for the benefit of those who use and are affected by UK airspace.” To achieve this, the strategy lays 

out fifteen initiatives which we have grouped into five broad outputs:  

i) more optimal/flexible design of airspace (achieved though removing the fixed route 

network and replacing it with free route airspace), 

ii) better management of aircrafts queuing to land (by redesigning the route network to 

satellite navigation standards), 

iii) better integration between controlled and uncontrolled airspace (through reconfiguring the 

controlled airspace structures), 

iv) better communication between pilots, air traffic control and others (through use of datalink 

technologies to increase accuracy of communications), and 

v) more accurate air traffic management (by implementing a transition from primary radars 

and beacons to satellite-based and datalink technologies).  

 

Airspace outcomes 

From these changes to UK airspace, six key outcomes for aircraft that use this airspace have been 

identified. To summarise, the AMS is expected to improve the flow of traffic, reduce bottlenecks, allow 

for more continuous climbs and descents and shortened track miles, improve route flexibility for 

aircraft and strengthen the resilience of the en-route network. These outcomes are all directly related 

to how the AMS will lead to the improvement in the management of the UK’s terminal, upper and 

uncontrolled airspace.  

 

Aviation outcomes 

These outcomes are expected to lead to benefits in the aviation industry more broadly which includes 

airlines (and passengers), aircraft manufacturers, air military aviation and, increasingly, companies 

that manufacture of drones. 13  

First and foremost, more efficient UK airspace will help to reduce journey times and delay incidents 

for passengers. 21% of UK flights failed to leave on time in the first quarter of 202214. Whilst the 

majority of these were caused by the pressures placed on UK airport capacity due to the bounce-back 

 
13 ‘Aviation Industry: All you need to know about the Aviation Sector’ REVFINE Optimising Revenue (2021) Available: Aviation 
Industry: All You Need to Know About the Aviation Sector (revfine.com)  
14‘2022 quarter two flight data’ CAA (August 2022). Available: 2022 quarter two flight data | Civil Aviation Authority (caa.co.uk) 

https://www.revfine.com/aviation-industry/
https://www.revfine.com/aviation-industry/
https://www.caa.co.uk/news/2022-quarter-two-flight-data/#:~:text=2022%20quarter%20two%20flight%20data%20The%20UK%20Civil,million%20on%20292%2C764%20flights%20in%20the%20previous%20quarter%29.
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in passenger demand post-Covid, issues with the operation of UK airspace cause 160,000 minutes of 

delay for passengers each year15. Reducing these delays will benefit passengers, both ‘in the 

moment’ as they are able to more productively use their time, but also when planning flights in the 

future they will be able to predict their journeys with greater certainty. 

Reduced delays will also benefit airports and airlines who incur additional fuelling and operational 

costs when delays occur. Cost efficiencies are expected to be reflected in improvements in Air 

Navigation Services productivity (SESAR,2019). A portion of these cost efficiencies is expected to be 

passed onto customers in lower fares or re-invested in better services for passengers.  

Lower journey times and reduced delays also supports greater connectivity between domestic and 

international markets. How connectivity is defined is debated within the literature, as consumers tend 

to make their travel decisions based on several factors such as security, service speed and price.16 In 

this study we use the International Civil Aviation Organization (ICAO) definition – namely “the ability to 

move passengers from one point to another whilst minimising connecting times and high fares”17. In 

this sense connectivity captures a range of elements, both the number of flights between destinations 

and how far these are direct routes, but also the seamlessness of the service and predicted journey 

times. By reducing delays and improving passengers’ ability to predict their journeys, more efficient 

airspace might improve these elements of connectivity most significantly, particularly in the context of 

wider capacity constraints such as runway capacity that might inhibit the growth of new flights or the 

creation of new routes.  

We also expect shorter track miles and quicker journeys facilitated by airspace modernisation to 

reduce the Nautical Miles travelled by aircraft, feeding into lower noise pollution and carbon 

emissions.  

Lastly, through stronger network resilience, wider and more serious potential disruptions to the UK 

airspace can be better planned for, mitigated and managed if they do occur. 18   

 

Wider outcomes 

The journey time savings that passengers experience, the cost efficiencies this stimulates in the 

aviation industry and the potential to pass on the benefits of this to passengers are all expected to 

encourage additional activity and demand in the UK’s aviation sector. Passenger demand has 

recovered strongly since the pandemic, hitting 83% of 2019 levels across Europe in 202219 and 

airspace modernisation is expected to support this recovery, particularly by increasing loading and 

utilisation within existing flights. A growing and more profitable aviation industry would also support 

 
15 ‘Airspace Modernisation Strategy’ CAA (2018). Available: CAP 1711 Airspace Modernisation Strategy.pdf (caa.co.uk)  
16 ‘Strategic Plan to Support Air Transport in the SAM Region’ ICAO (2017). Available: Microsoft Word - Connectivity.doc 
(icao.int) 
17‘ Disruption and Crisis Management’ EUROCONTROL (2022) Available: Disruption and crisis management | 
EUROCONTROL 
18‘ Ibid  
19 ‘Comprehensive Assessment – European Aviation’ EUROCONTROL (2022) 

https://publicapps.caa.co.uk/docs/33/CAP%201711%20Airspace%20Modernisation%20Strategy.pdf
https://www.icao.int/SAM/Documents/2017-RAAC15/3%20Connectivity.pdf
https://www.icao.int/SAM/Documents/2017-RAAC15/3%20Connectivity.pdf
https://www.eurocontrol.int/disruption-and-crisis-management
https://www.eurocontrol.int/disruption-and-crisis-management
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activity in its supply chain and ultimately encourage the growth of UK’s aerospace manufacturing 

sector that is a key part of this.  

Beyond the UK’s aviation and aerospace sectors, improvements in connectivity enabled by airspace 

modernisation are key to unlocking a range of wider economic outcomes for the UK. As we will 

explore further in Chapter 3 and 4, there is established evidence that improved aviation connectivity 

supports business productivity, helps to facilitate trade and tourism and encourages Foreign Direct 

Investment (FDI) and this ultimately flows into additional economic activity at an aggregate level (see 

‘macroeconomic impacts’ below).  

Given the systemic role that the UK’s aviation sector plays in the functioning of the UK economy, 

supporting goods, investment and people flow around it, crises events and shocks that disrupt the 

functioning of UK airspace, even for a limited amount of time, could cause significant economic 

damage. Strengthened airspace resilience in a way that allows authorities to better plan for, mitigate 

and address incidents if they do occur, can limit these economic consequences. Improved levels of 

‘economic resilience’ are difficult to quantify but are increasingly important to understand particularly 

given recent Covid-19 and energy price shocks.  

In addition to these wider economic outcomes, the lower levels of noise pollution and carbon 

emissions and improvements in local air quality from shorter aircraft journeys have a positive impact 

on the communities that live closest to airports and flight paths. This improves health and wellbeing 

for individuals and supporting broader efforts to combat climate change and promote sustainable 

development. 

 

Macroeconomic impacts 

The boost to the UK’s aviation sector and the wider economic outcomes described above both 

support additional economic activity, that are most often expressed at an aggregate level by two 

macroeconomic indicators – Gross Domestic Product (GDP) and employment.  

In recent years, focus has shifted from GDP as an indicator of overall economic health to broader 

measures of wellbeing and sustainable economic development such as notions of ‘green growth’. The 

environmental improvements from more efficient airspace would contribute positively to these broader 

indicators of social wellbeing. 
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Figure 2: Theory of Change 

 

SOURCE: PA ANALYSIS OF MULTIPLE SOURCES 
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CHAPTER 3: BENCHMARKING ECONOMIC 

GROWTH IMPACTS FROM AIRSPACE STUDIES 

Airspace modernisation has been initiated by a range of governments around the world in recent 

years, with broadly similar objectives to the UK’s Airspace Management Strategy. For example, as 

part of its ‘Single European Sky’ modernisation programme, Eurocontrol has developed Free Route 

Airspace (FRA) 20 where planes can fly freely between their entry and exit points in the EU, while able 

to route through any intermediate points without reference to the route network. Similarly, Next 

Generation Air Transportation System (NextGen) aims to modernise the US National Airspace 

System through implementing new technologies that lead to better ways of managing air traffic.21 

Recognised as one of the “most ambitious infrastructure projects in US history”, NextGen works to 

increase capacity, resilience, efficiency, and predictability of US airspace.  

In this chapter, we address the literature that has examined the potential impact from international 

developments in airspace. This draws on two studies relating to Europe’s Single European Skies 

airspace modernisation programme. These studies provide quantitative evidence on a wide range of 

aviation and wider economic outcomes (see Figure 3, below).  

Figure 3: Airspace studies – mapping of outcomes and impacts assessed 

SOURCE: PA ANALYSIS 

Overall, these studies provide evidence that airspace modernisation can lead to significant 

economic benefits through the full range of channels set out in Chapter 2.  

Both studies corroborate each other that reductions in delays experienced by passengers add up 

to a significant monetary benefit. Reductions in average delay by around 10 minutes translate into 

 
20 EUROCONTROL Free route airspace (FRA) (FRA) | EUROCONTROL EUROCONTROL Free route airspace (FRA) (FRA) | 
EUROCONTROL 
21 Next Generation Air Transportation System (NextGen) | Federal Aviation  Administration (faa.gov)  Next Generation Air 
Transportation System (NextGen) | Federal Aviation Administration (faa.gov) 
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‘A proposal for the future architecture of the 

European Airspace’ (SESAR et al, 2019) 

✓ 

 

✓ 

 

✓ 

 

     

‘Economic Benefits of European Airspace 

Modernisation’ (IATA, 2016) 

 ✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

✓ 

 

https://www.eurocontrol.int/concept/free-route-airspace
https://www.eurocontrol.int/concept/free-route-airspace
https://www.faa.gov/nextgen
https://www.faa.gov/nextgen
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journey time savings of €35billion over the 15–20-year period assessed. Given the similarities in 

European and UK airspace modernisation programmes, we can form a view of the potential 

equivalent UK impact by adjusting for the respective size of the European and UK economies. As an 

illustration, the equivalent UK impact would be around £4bn 22. These estimates are seen to be in the 

same order of magnitude as the potential delay reductions suggested by studies of UK airspace 

modernisation – NATS reported that failing to modernise UK airspace might lead to 28 million minutes 

of delay by 2030, costing the UK economy £1.8bn through longer journey times. 23 

In addition, the studies both highlight the potential for significant carbon savings by reducing 

distances flown. These could amount to €2.6-5.8billion over the 15–20-year period assessed. As an 

illustration, the equivalent UK impact would be £300-700m.  

IATA’s work goes further to quantify the wider economic impacts in GDP-terms. The increase in GDP 

assessed is large - £245bn over the 15-20-year period assessed – driven by productivity, trade 

and other channels that are supported by improvements in connectivity. As an illustration, the 

equivalent UK impact would be around £30bn. 24 In Chapters 4 and 5, we provide additional evidence 

substantiating the relationship between investment in aviation infrastructure, and broader transport 

infrastructure and long-term levels of GDP.  

It should be noted that to validate these findings for the UK, bespoke research would be required to 

analyse and quantify the precise linkages between UK airspace modernisation and the broader 

economy. This is particularly important in the context of new ways in which passengers are making 

their flying decisions in a post-Covid 19 world. This may start to change the exact quantitative 

relationships between aviation activity and the economy in the years to come and it is important new 

analysis captures potential changes.   

Below, we summarise each of these studies in turn, providing an overview of the methodology and 

presenting the full range of key results.  

‘A proposal for the future architecture of the European Airspace’, (SESAR, Eurocontrol and 

European Commission, 2019)25  

Overview: This study assessed the potential impact of the European Commission’s proposal for the 

future airspace architecture of the EU, consistent with the 20\vision for a Single European Sky 

(Amended SES2+). These reforms included using digital technologies to optimise air traffic flows and 

improving the provision of air navigation services. The programme has been designed to bring 

passenger delays seen today back in line with the SES target, improve air navigation service 

productivity and reduce the sector’s environmental footprint.  

 
22 PA analysis using IMF World Economic Outlook data  
23 ‘NATS Feasibility Report into Airspace Modernisation in the South of the UK and the CAA Assurance into the NATS 
Feasibility Report’ DfT (2018) 
24 PA analysis using IMF World Economic Outlook data  
25 ‘A proposal for the future architecture of the European Airspace’ SESAR, Eurocontrol, European Commission (2019) 
Available: SES  

file:///C:/Users/LONML36/Downloads/a%20proposal%20for%20the%20future%20architecture%20of%20the%20european-MG0319090ENN%20(1).pdf
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Methodology: SESAR conduct a high-level, top-down assessment based on simulation modelling 

from Eurocontrol, and a series of aviation and economic assumptions. 26 The focus of the study is on 

the ‘aviation outcomes’ delivered between 2019 and 2035, quantifying the impact on cost efficiency, 

journey times and aircraft carbon emissions. Given the strategic nature of the modelling, the results 

should be interpreted as illustrative and subject to a high degree of uncertainty and reliance on 

Eurocontrol appraisal assumptions. 2728 

Key results: The Single European Sky (SES 2+) is expected to deliver: 

• Productivity improvements from Air Navigation Service Providers, delivering €5.1-6.6billion of 

benefits by 2035; 

• Improvements in flight efficiency that will lead to an average reduction of 7-13 Nautical Miles 

flown per flight, leading to between 30 and 60 million tons of CO2 saved by 2035 (equivalent 

to €2.6-5.8 billion carbon cost savings); and 

• 476 million minutes of delay saved by 2035 through airspace re-organisation, equivalent to 

€35billion in journey time savings. 

Overall, SESAR estimates a net benefit potential of between EUR €31-40 billion over the period from 

2019 to 2035 (or €13-17 billion in NPV terms). 

 

‘Economic benefits of European airspace modernisation’ (IATA, 2016) 29 

Overview: Preceding the SESAR study, IATA commissioned SEO Amsterdam Economic Research to 

assess the wider economic benefits of achieving the goals of the Single European Sky (SES2+) by 

2035.  

Methodology: This study takes a ‘GDP’ assessment approach to estimate the impacts on the wider 

European economy of the SES over the period 2015-2035, deploying an advanced statistical model 

and applying a number of assumptions such as the expected level of passenger growth and improved 

connectivity levels. 

Results: Through reducing delays and improving connectivity, the Single European Sky is expected to 

deliver: 

• Reductions in flight time by 11.4 minutes for the average flyer by 2035, and reductions in 

departure delay by 8 minutes. In total, travel times will be reduced by 8% equivalent to €30 for 

leisure passengers and €45 for business passengers; 

 
26 The key assumptions made for the impact assessment are: Traffic forecast: STATFOR regulated growth scenario in 
alignment with the traffic forecast used for the Master Plan; Average fleet size in 2017 and 2035: 13 600 and 22 500 Average 
cost of one delay minute: EUR 70; Number of sectors: 690; Number of ACCs: 65; Future number of ADSPs: 10; Number of 
ANSPs: 25; Discount rates: 7.3%; Average fuel burn per nautical mile (NM) of flight: 11 kg; Price of fuel per kg: EUR 0.31; 
Average sector load – increased from 62% in 2019 to 90% by 2035 
27 Source: Standard Inputs for Eurocontrol Cost-Benefit Analyses – Edition 2015    
28 ‘Standard Inputs for Eurocontrol Cost-Benefit Analyses, Edition 8’ (February 2018).  Available at: 
https://www.eurocontrol.int/documents/standard-inputs-eurocontrol-cost-benefit-analyses  
29 ‘Economic benefits of European airspace modernisation’ SEO Economics (2016) Available: [PDF] Economic benefits of 
European airspace modernization | Semantic Scholar 

https://www.eurocontrol.int/documents/standard-inputs-eurocontrol-cost-benefit-analyses
https://www.semanticscholar.org/paper/Economic-benefits-of-European-airspace-Burghouwt-Lieshout/b8b49da0d2426d634a7a11651e84eb6088b45ea2#:~:text=Economic%20benefits%20of%20European%20airspace%20modernization.%20Europe%20is,frequencies%2C%20shorter%20travel%20times%20and%20lower%20fares.%20
https://www.semanticscholar.org/paper/Economic-benefits-of-European-airspace-Burghouwt-Lieshout/b8b49da0d2426d634a7a11651e84eb6088b45ea2#:~:text=Economic%20benefits%20of%20European%20airspace%20modernization.%20Europe%20is,frequencies%2C%20shorter%20travel%20times%20and%20lower%20fares.%20
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• A reduction in average CO2 emissions per flight from 15,120kg to 13,986kg, corresponding to 

€1,259 of carbon per flight, or €32 per passenger return trip;  

• €245billion of additional GDP for the EU economy by 2035, driven by the higher levels of 

trade, tourism, investment, labour productivity and innovation that are stimulated by greater 

connectivity 

• 1 million additional jobs across the EU by 2035 

• Significant boosts in tourism and trade by around 1.0-2.0% per annum by 2035 

The results indicate a strong positive relationship between airspace modernisation and GDP. This 

implies that a 10% increase in air passengers from airspace modernisation leads to a 0.3% increase 

in employment and a 1.2% increase in GDP in the subsequent year.  
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CHAPTER 4: BENCHMARKING GROWTH IMPACTS 

FROM BROADER AVIATION STUDIES 

Over the last decade, a range of proposals have been made for new policies, investments and 

technology developments to support the role that the aviation sector plays in the UK economy. These 

range from discussions on the best way to add new airport capacity, to exploring the efficiency of the 

UK’s aviation taxation system to assessing the role of Sustainable Aviation Fuels, Zero-Carbon 

aircraft and drones. In this chapter, we explore a number of these and broader aviation-focussed 

studies that have assessed the potential impact of these developments on the economy.  

These studies have most often taken a ‘GDP lens’ to analysing the economic impact and have 

highlighted the multifaceted ways in which aviation impacts the wider economy, through productivity, 

trade and investment effects (see Figure 4, below). We expect the impacts of airspace modernisation 

to flow through similar channels, discussed in Chapter 2.  

 

Figure 4: Aviation studies – mapping of outcomes and impacts assessed 
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‘Air connectivity: the connections that 

drive economic growth’ (IATA, 2020) 

✓ 

 

  

 

✓ 

 

✓ 

 

 ✓ 

 

✓ 

 

‘Wider Economic Impacts of Regional Air 

Connectivity’ (DfT,2018) 

   ✓ 

 

✓ 

 

✓ 

 

✓ 

 

 

‘Air transport and economic growth’ 

(Zhang and Graham, 2020) 

   ✓ 

 

✓ 

 

✓ 

 

✓ ✓ 

 

‘Economic Impact of Air Traffic Control 
Strikes in Europe’ (A4E, 2016) 

✓    ✓  ✓ ✓ 

‘Skies Without Limits - how drones could 

impact the UK economy’ (BEIS, 2022) 

✓ 

 

 ✓ 

 

   ✓ 

 

✓ 

 

‘Airports Commission – Wider Economic 

Impact Assessments of Airport Runway 

Expansions’ (Airports Commission, 2014) 

  ✓ 

 

   ✓ 

 

✓ 

 

‘Jet Zero Strategy: Delivering net zero 

aviation by 2050’ (DfT, 2022) 

  ✓ 

 

   ✓ 

 

✓ 
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SOURCE: PA ANALYSIS OF MULTIPLE SOURCES 

Overall, these studies indicate that positive changes in the aviation sector can lead to significant 

and permanent increases in GDP and employment.  

Increases in economic output are found to come about predominantly in two ways. Firstly, by 

increasing economic activity in the aviation sector. The ‘multiplier effect’ from the aviation industry is 

assessed to be around 3.2530, meaning that £1 of output produced, leads to £3.25 increase in 

total economic activity, through spending by employees and in the supply chain. This is higher than 

many industries and reflective of how aviation supports a wide range of jobs (such as pilots, flight 

attendants, maintenance technicians and airport staff) and the extensive nature of the aviation supply 

chain.  

Secondly, improvements in air connectivity have been found to have support a range of important 

economic transmission mechanisms. As a key facilitator of the flow of people, goods, services and 

investment between economies, air connectivity has been found to support trade, tourism, 

investment and productivity, which positively impact the output of sectors outside the aviation 

industry. This eventually translates into higher GDP. The evidence for positive productivity effects 

from higher aviation connectivity is partly strong and well established and replicated by studies 

across the wider transportation sector (see Chapter 5).  

As discussed in Chapter 2, we expect the benefits of airspace modernisation will flow through 

both routes, with the potential for cost savings to be passed onto consumers stimulating demand 

through lower fares, and the reductions in ‘structural’ delays feeding through into greater connectivity. 

In Figure 5, below, we summarise the magnitude of the GDP and employment impacts we have 

captured from aviation studies.  

 Figure 5: Aviation studies – summary of GDP and employment effects 

SOURCE: PA ANALYSIS OF MULTIPLE SOURCES. 

 
30 ‘Economic Contribution of Civil Aviation’ ICAO. Available at: Economic Contribution of Civil Aviation (icao.int)  

‘The Case for the UK to Accelerate Zero-

Carbon Emission Air Travel’ Fly-Zero’ 

(ATI, 2022) 

  ✓ 

 

✓ 

 

  ✓ 

 

✓ 

 

‘Air connectivity and regional employment: 

a spatial econometrics approach’ 

(Lenaerts et.al, 2022) 

       ✓ 

 

Study   Additional GDP  Additional jobs Time interval  

Mitigating Air Traffic Control 

strikes in the EU 

£9bn  143,000 2010-2015 

Jet Zero R&D investment  £17bn 30,000+ 2019-2035 

Roll-out of drone technology £45bn 270,000 2022-2030 

Expanding airport runway 

capacity 

£50-200bn 50,000-180,000 2020-2060 

https://www.icao.int/Meetings/AMC/MA/2005/ATWorkshop/C292_Vol1.pdf
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The additional GDP delivered by aviation interventions ranges from £9bn-£50bn+. The 

corresponding additional employment created ranges from 60,000 to 270,000 additional jobs. 

Whilst these are wide ranges, and these studies assess impacts across different time intervals and 

using different estimation techniques, we can draw two broad conclusions. Firstly, policy or 

infrastructure interventions in the aviation sector have been consistently shown to be expected to 

deliver substantial and permanent increases in UK GDP and employment.  

Secondly, the largest impacts come about when interventions unlock additional capacity. For 

example, additional runway capacity could add up over £200bn to the UK economy by 2050, 

equivalent to as much as 1% of total UK output, whilst the development of drone technology could 

open up capacity in the sky for a host of different use cases to commercialise. Given the UK’s 

airspace modernisation changes are more focussed at improving existing operational performance 

and journey times than adding additional capacity, we would expect the impact on GDP might sit 

towards the lower end of the range. This might still nevertheless represent a sizable uplift in economic 

output, particularly important during the current low-growth environment.  

It should be noted that whilst these sources provide compelling evidence on the link between aviation 

and the economy, Covid-19 may have shifted the exact quantitative nature of these relationships and 

it is important that updated analysis captures these potential changes.   

Below, we summarise each of these studies in turn, providing an overview of the methodology and 

presenting the full range of key results.  

‘Air connectivity: measuring the connections that drive economic growth’, IATA (2020)31 

IATA’s study focuses on connectivity and highlights the importance of air connectivity on global 

economic prosperity. The Covid-19 pandemic acted as a natural experiment to help understand how 

connectivity affects key economic factors such as tourism, trade and investment. Using IATA’s 

Connectivity Index, this study finds the global ‘economic footprint’ of aviation was $3.5 trillion in 2020. 

Aviation connectivity is found to bring the following benefits:  

- Cross-border trade: 35% of all international trade is transported by air, corresponding to 

$6.5 trillion worth of goods and services  

- Tourism: 54% of all tourists used air travel as their mean of transport to travel 

- Labour productivity: a 10% rise in connectivity relative to GDP increases labour 

productivity by 0.07% 

- GDP: air transport accounts for 4.1% of global GDP 

- Employment: air transport supports 87.7 million jobs worldwide 

 

 

 
31  ‘Air connectivity: measuring the connections that drive economic growth’ IATA (2020). Available: Air Connectivity (iata.org) 

https://www.iata.org/en/iata-repository/publications/economic-reports/air-connectivity-measuring-the-connections-that-drive-economic-growth/
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‘Wider Economic Impacts of Regional Air Connectivity’, DfT (2018)32 

This study by Laird and Mackie for DfT examines the economic benefits of improved regional air 

connectivity across a range of targeted aviation interventions. The authors conduct a review of 

relevant literature and identify four key wider economic impacts from regional air connectivity, which 

include: 

- Localised agglomeration economies (economic benefits that arise from the clustering of firms 

and industries in a specific geographic area)  

- inward investment (giving rise to knowledge spill overs),  

- reductions in structural unemployment, and  

- labour market effects.  

The report that attempts to quantify these wider economic impacts have been limited, and many of the 

impacts have not been parameterized in departmental guidance. The report that attempts to quantify 

these wider economic impacts have been limited, and many of the impacts have not been 

parameterized in departmental guidance. Where the relationship between regional connectivity and 

Foreign Direct Investment inward investment and trade impacts have been established, the study 

finds a broad range estimates from the literature. Overall, the report suggests that wider economic 

impacts from regional air connectivity are contingent upon the magnitude of market failure.  

 

‘Air transport and economic growth: a review of the impact mechanism and causal 

relationships’, Zhang and Graham (2020)33 

This literature review looks to identify the channels through which the aviation sector interacts with the 

regional economy and highlights the causal relationship between air transport and economic 

performance. The work draws out two important conclusions:   

a) The bi-directional relationship between air transport and the economy: In countries with 

mature aviation markets, like the UK, there is a positive effect from aviation to GDP. In 

developing economies, a stronger effect is found in the opposite direction - increases in GDP 

are find to significantly drive increases in air travel.  

b) The supply chain and spill over effect: There is a positive causal relationship between air 

travel and service-related employment (a 1% growth in network centrality results in between 

0.1% and 0.2% growth in employment), however, this is untrue for goods-related 

employment.  

 

 

 

 
32 ‘Wider Economic Impacts of Regional Air Connectivity’, DfT (2018). Available: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767231/wider-economic-
impacts-of-regional-connectivity.pdf  
33 ‘Air transport and economic growth: a review of the impact mechanism and causal relationships’ Zhang and Graham (2020). 
Available: Full article: Air transport and economic growth: a review of the impact mechanism and causal relationships 
(tandfonline.com)  

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767231/wider-economic-impacts-of-regional-connectivity.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767231/wider-economic-impacts-of-regional-connectivity.pdf
https://www.tandfonline.com/doi/full/10.1080/01441647.2020.1738587?needAccess=true
https://www.tandfonline.com/doi/full/10.1080/01441647.2020.1738587?needAccess=true


 

 

REVIEW OF ECONOMIC BENEFITS FROM MODERNISING UK AIRSPACE 
©PA Knowledge Limited 23 

‘Economic Impact of Air Traffic Control Strikes in Europe’, A4E (2016)34 

Recognising that the main challenge for the growth of European aviation is efficiency constraints, this 

study measures the impact of air traffic controller (ATC) strikes on the wider economy using a large-

scale dynamic economic model. The study found that the breakdown of the air transport network 

because of strikes and inefficient use of airspace caused significant delays for passengers, increased 

CO2 emissions for operators and translated into negative impacts on GDP and jobs. In quantitative 

terms, on average over the period 2010-2015, cancellation of flights due to strikes lead to:  

- GDP: lost economic output worth €10.4 billion 

- Employment: reduction of 143,000 jobs in the economy as a whole 

- Tourism: reduction in foreign inbound tourism, amounting to €5.9 billion of lost revenue  

- Productivity: loss of €4.0bn in productivity from businesspeople associated with longer 

flights 

- Airline revenues: lost sales representing €590 million  

 

‘Skies Without Limits – A refreshed look at how drones could impact the UK’s economy, jobs, 

productivity and quality of life’, BEIS (2022) 35 

This study assesses the potential impact of the rollout of drone technology on the UK Economy. Using 

a “best-case” scenario for drone adoption, the study finds that drone technology can open up a range 

of new commercial opportunities to offer public and private organisations to carry out tasks such as 

delivery faster, safer and cheaper and with less impact on the environment:  

- Cost savings: The overall net cost savings associated with adoption of drones across all 

industries by 2030 is found to be £22 billion 

- GDP: These cost reductions can help to improve productivity across a range of sectors – 

with the potential to deliver £45bn of additional UK GDP 2030  

- Employment: Through the creation of new roles linked to drone operation, as well as 

increasing labour productivity, the adoption of drones in the UK should directly lead to 

270,000 additional jobs and a further 380,000 jobs indirectly by 2030 

- CO2 emissions: By replacing or reducing vehicle use, drones have the potential to reduce 

CO2 emissions by 2.4M tonnes by 2030. 

 

‘Wider Economic Impact Assessments of Airport Runway Expansions’, Airports Commission 

(2014) 36 

This study measures the wider economic impacts of three different proposed airport expansions 

schemes: Gatwick Airport Second Runway, Heathrow Airport Northwest Runway and Heathrow 

 
34 ‘Economic Impact of Air Traffic Control Strikes in Europe’ A4E (2016). Available: a4e-study-pwc-economic-impact-of-air-
traffic-control-strikes-in-europe-2016-09-26.pdf 
35 ‘Skies Without Limits - A refreshed look at how drones could impact the UK’s economy, jobs, productivity and quality of life’ 
PwC analysis for BEIS (2022) Available: Skies Without Limits v2.0 (pwc.co.uk)  
36 ‘Airports Commission – Wider Economic Impact Assessments of Airport Runway Expansions’  Airports Commission (2014). 
Available at: Economy: Wider Impacts Assessment (publishing.service.gov.uk)  

https://a4e.eu/wp-content/uploads/a4e-study-pwc-economic-impact-of-air-traffic-control-strikes-in-europe-2016-09-26.pdf
https://a4e.eu/wp-content/uploads/a4e-study-pwc-economic-impact-of-air-traffic-control-strikes-in-europe-2016-09-26.pdf
https://www.pwc.co.uk/intelligent-digital/drones/skies-without-limits-2022.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/371810/2-economy--wider-impacts-assessment.pdf
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Airport Extended Northern Runway. In particular, the economic impact of these schemes on 

investment, trade, GDP and jobs are estimated using a large-scale dynamic economic model. The 

key results for UK GDP and employment in the aviation sector are shown in Figure 6, below: 

Figure 6: Aviation studies – summary of GDP and employment effects  

SOURCE: PA ANALYSIS OF MULTIPLE SOURCES. 

The increases in GDP are the highest recorded for any aviation intervention. The expected 0.2% to 

1.0% increase in GDP by 2060 is equivalent to £50bn-200bn. This is unsurprising as adding new 

runway capacity involves substantial investment in new infrastructure aimed at overcoming deeply-

rooted aviation capacity constraints in the UK, with the capital costs of the schemes ranging from 

£7bn to £19bn. By expanding aviation capacity, new runways can deliver a step-change in UK 

connectivity with overseas markets, helping to facilitate increased international trade; improved 

passenger flows and stimulating spending of business and leisure travellers who experience shorter 

travel and transfer times. However at the same time large increases in flights are also found to be 

associated with significant increases in carbon emissions and potential wellbeing impacts on local 

communities.   

 

‘Jet Zero Strategy: Delivering net zero aviation by 2050’, DfT (2022)  37 

The Jet Zero strategy, published in 2022, sets out the principles, approach and steps needed for the 

UK’s aviation industry to reach ‘Net Zero ‘by 2050. Reaching this goal will require emissions to fall 

consistently year on year and be half the levels of 2019 in 2050, with residual emissions being 

mitigated through Carbon Capture, Utilisation and Storage (CCUS). The strategy also sets ambitions 

for nitrogen oxides in the atmosphere to be reduced by 90% by 2050, and perceived noise per aircraft 

to fall by 65%. 

In addition to the environmental and health impacts of this strategy, the study also explores the ways 

in which transitioning to Jet Zero will create new investment in R&D which will open doors to new 

industries, boost GDP and jobs, and support levelling up through investment in manufacturing hubs 

across the country. The key findings include: 

 
37 ‘‘Jet Zero Strategy: Delivering net zero aviation by 2050’ Department for Transport (2022). Available:  jet-zero-strategy.pdf 
(publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1095952/jet-zero-strategy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1095952/jet-zero-strategy.pdf
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- UK Aerospace industry: Increased aerospace business R&D investment has the potential 

to expand the UK’s market share of the aerospace industry from 13% to 18% by 2050. This 

could contribute an additional £17 billion GVA per year to the economy by 2035.  

- UK’s Sustainable Aviation Fuel (SAF) industry: In addition, the development of an 

industry for the production of SAF could create a further 5,200 jobs and contribute an 

additional £2.7bn of GVA to the economy by 2035 through higher UK production and exports. 

 

‘The Case for the UK to accelerate Zero-Carbon emission air travel’, FlyZero (2021) 38 

The FlyZero programme, established by the Aerospace Technology Institute (ATI) and the 

Department for Business, Energy and Industrial Strategy (BEIS), examined the technical, commercial, 

and economic feasibility of a large commercial aircraft with zero-carbon emissions. FlyZero’s analysis 

indicates that the optimum route for fast decarbonisation and maximum economic benefit is the rapid 

roll-out of SAF today, together with the parallel development of a new liquid hydrogen aircraft that 

enters service in the mid-2030’s.  

The study assessed the impacts to the UK’s aviation and aerospace sectors, which might bring 

substantial benefits to the broader economy, including:  

- UK aerospace sector: a number of opportunities were identified for the UK to become a 

global leader in the development of zero-emission aircraft technology, which could see the 

UK secure an additional £5bn of GVA in 2050 compared to other pathways, translating into 

15,000 additional high-productivity, high-paid jobs  

- R&D investment: new R&D investment of £21bn in a fleet of new liquid hydrogen aircraft  

- Aviation sector: by reducing the cost of flying compared to higher-cost routes, a new liquid 

hydrogen aircraft would lead to £6bn per year additional GVA from the aviation sector.  

 

‘Air connectivity and regional employment: a spatial econometrics approach’ (2020) 39 

This study aims to systematically quantify the wider economic impacts of aviation and understand the 

distribution of these effects across Europe by applying the NEG (New Economic Geography) models 

for the years 2001-2012.  

The results indicate that an increase in air connectivity of around 5% yields an additional 193 

additional service-sector jobs within a 20km radius and 298 additional service-sector jobs within a 

50km radius. Some neighbourhoods closest to airports gain the most from this change. This provides 

supporting evidence for the positive impact from aviation and aviation connectivity can have on local 

 
38 The Case for the UK to Accelerate Zero-Carbon Emission Air Travel’ Fly-Zero Aerospace Technology Institute (March 2022). 
Available: FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf (ati.org.uk) 
38 ‘Airspace modernisation’ Heathrow, Our Company (2022). Available: Airspace modernisation | Heathrow 
39 ‘Air connectivity and regional employment: a spatial econometrics approach’ Lenaerts et.al (2022) Available at: Air 
connectivity and regional employment: a spatial econometrics approach | Semantic Scholar  

https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://www.heathrow.com/company/local-community/noise/airspace-modernisation
https://www.semanticscholar.org/paper/Air-connectivity-and-regional-employment%3A-a-spatial-Lenaerts-Allroggen/abc15e5f5705278d0c1005673b44ed2d9320aac4#references
https://www.semanticscholar.org/paper/Air-connectivity-and-regional-employment%3A-a-spatial-Lenaerts-Allroggen/abc15e5f5705278d0c1005673b44ed2d9320aac4#references
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economic development, alongside broader productivity effects that are picked up at a more regional 

or national level.   
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CHAPTER 5: BENCHMARKING ECONOMIC 

GROWTH IMPACTS FROM WIDER TRANSPORT 

INFRASTRUCTURE LITERATURE 

While previous chapters have focused on the economic benefits that different elements of UK’s 

aviation sector could deliver to the wider economy, this chapter explores the relevant impacts for 

airspace modernisation from the literature on wider transport infrastructure investment. Transportation 

in a more general sense plays a crucial role in driving economic growth and impacts all aspects of 

daily life. Research shows that if all other factors contributing to growth were to increase by 10% but 

transportation infrastructure remained unchanged, the resulting growth in income would be just 9% 

(one percentage point lower than what it would have otherwise been). 40 

We explore a range of transport modes, including road, rail and maritime projects alongside broader 

developments such as consumer navigation services and underlying technologies such as space-

based positioning, navigation and timing (PNT) systems that underpin critical national infrastructure. 

Commonalities between these investments and airspace modernisation are identified and the means 

in which they have benefitted the economy help provide more certainty and robustness around 

conclusions we have come to in the previous chapters.  

The projects we feature appear or have appeared on the UK Government’s Major Projects Portfolio 

(GMPP). The GMPP is managed by the Infrastructure and Projects Authority (IPA) and includes a 

total of 235 projects with a total whole life cost of £678 billion, which are expected to realise £726 

billion in monetised benefits for the UK economy.41  Figure 7, below, sets out the largest transport 

investments on the GMPP, reflecting those projects that the UK government has prioritised to boost 

productivity and promote levelling-up, to support long-term economic growth in the UK.  

 

 

 

 

 

 

 

 

 
40 Transport investment and economic performance:Implications for project appraisal’ Venables et. Al (2014). Available at: 
Introduction (publishing.service.gov.uk)  
41 ‘Annual Report of Major Projects’ IPA (2022). Available: IPA_AR2022 (publishing.service.gov.uk) 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/386126/TIEP_Report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1092181/IPA_AR2022.pdf
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Figure 7: UK Government Major Transport Projects (2022)  

 

SOURCE: PA ANALYSIS OF GMPP GOVERNMENT MAJOR PROJECTS PORTFOLIO AR DATA MARCH 2022 42 

 

5.1.1: THE LINK BETWEEN TRANSPORT AND THE ECONOMY  

The relationship between transport infrastructure and the broader economy is most comprehensively 

defined in the DfT’s Transport Analysis Guidance (TAG)43 guidance. This guidance sets out the key 

costs and benefits that stem from investment in transport projects and provides an appraisal 

framework for estimating these in monetary terms. The founding principles of TAG are drawn from 

seminal research from Venables 44et.al that highlights the vital role that transportation plays in the 

 
42 ‘GMPP Government Major Projects Portfolio AR Data March 2022’ Gov.uk (2022) Available at: 
DFT_Government_Major_Projects_Portfolio_Data_March_2022.xls (live.com) 
43 ‘TAG UNIT A2.1 Wider Economic Impacts Appraisal’ DfT (2018). Available at: TAG unit A2.1 wider economic impacts 
appraisal, May 2018 (publishing.service.gov.uk) 
44 ‘Transport investment and economic performance: Implications for Project Appraisal’ Venebles (2014) Available at: TI and 
‘Transport investment and economic performance: A framework for project appraisal’ Laird and Venables (2017). Available at: 
TI2 

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1092258%2FDFT_Government_Major_Projects_Portfolio_Data_March_2022.xls&wdOrigin=BROWSELINK
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/955343/tag-unit-a2-1-wider-impacts-overview-document.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/955343/tag-unit-a2-1-wider-impacts-overview-document.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/386126/TIEP_Report.pdf
file:///C:/Users/LONML36/Downloads/1-s2.0-S0967070X16304863-main.pdf
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economy by facilitating the movement of people and goods. Three main categories of impacts are 

defined: user benefits, productivity effects, and employment/investment effects.   

User benefits reflect the direct benefits the users experience from an improvement in the transport 

system. For example, time savings that result from reduced congestion. 

Productivity benefits accrue to businesses and workers who might not directly use the transport 

system, but benefit from a more efficient distribution of resources and by making it easier for people to 

access jobs and other economic opportunities. For example, increased connectivity between nearby 

cities may help firms develop economies of scale and greater specialisation.  

Finally, transport affects economic growth by altering the patterns of private sector investment and 

employment. Enhancements to transportation infrastructure in areas such roads, rail lines or indeed 

airspace, stimulate economic development by attracting private investment and promoting 

redevelopment in both urban and rural areas. As better transport links make it more attractive to 

invest in certain areas, additional jobs are created to help in these new industries. In addition, 

transportation can help to reduce market failures and other inefficiencies by improving the flow of 

information and resources and by increasing competition.  

Overall, a well-functioning transportation system is found to be essential for the smooth operation of 

the economy and for fostering economic growth and development. 45  

Below we explore a number of these benefits in more detail and relate these back to how airspace 

modernisation might contribute.   

5.1.2: JOURNEY TIME SAVINGS 

Chapter 3 demonstrated that airspace modernisation has the potential to deliver significant time 

savings for passengers. This isn’t just the case for the aviation industry – across multiple 

infrastructure projects ranging from road enhancements to railway investments, it is evident that the 

economic value from reducing the time passengers need to take to complete their journeys is 

significant. Time savings for users means that they have more free time to spend on other productive 

activities. Figure 6, below, summarises a range of projects and programmes that are expected to 

deliver significant journey time savings.  

Figure 6: Monetary benefit of journey time savings over major transport projects 

 
45 ‘The wider economic impacts of transportation infrastructure’ Blanquart et.al (2020) Available at: T20_TF3_PB12.pdf (g20-
insights.org) 

Project Industry   Journey time savings 

(£value) 

Time interval  

TFL’s Open Data 

initiative 

Rail £70-90m  Per annum 

https://www.g20-insights.org/wp-content/uploads/2020/11/T20_TF3_PB12.pdf
https://www.g20-insights.org/wp-content/uploads/2020/11/T20_TF3_PB12.pdf
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SOURCE: PA ANALYSIS OF MULTIPLE SOURCES. NOTE: 2010 VALUES AND PRICES 

Transport enhancement projects feature prominently in this list – for example, National Highways46 

estimate that the 12 new road building schemes planned for 2020-2025 may lead to £2.4 billion of net 

benefits for users. However, investments in hard infrastructure are not necessarily required to drive 

significant reductions in journey time savings. Improving the way in which existing infrastructure works 

can lead to similar impacts. For example, the UK’s digital signalling programme will see a number of 

strategies rail arteries across the UK upgrade their signalling infrastructure from manual ‘sticks on 

poles’ to a fully digitised solution. This will result in trains being able to travel closer together, safely, 

and will reduce passenger delays which have built up from manual errors and failures from using the 

current system. As an illustration, the roll-out of digital signalling along the southern stretch of the East 

Coast Mainline is expected to result in journey time savings of over £400m alone for passengers. 47  

Applicability to airspace: As explored in Chapter 3, airspace modernisation also has the potential to 

deliver significant journey time savings for passengers. Overall, similar to other industries, the benefits 

of journey time savings for air passengers can lead to more free time for them to spend on work or 

leisure activities, representing significant economic value. 

 

5.1.3: JOURNEY TIME RELIABILITY 

Journey time savings refer to the reduction in the amount of time it takes to complete a trip compared 

to the time it would have taken before the implementation of a transport improvement. Alongside 

these savings, another benefit for passengers might come in the form of journey time “reliability” 

benefits. These refer to the predictability of travel times, or the extent to which users can accurately 

predict how long a trip may take. DfT’s TAG highlights that variation in travel times could come from 

recurring events like congestion or non-recurring incidents like car accidents48. The impact of 

reliability benefits can be high – especially for transport investment schemes that reduce the variability 

of travel times. Projects that manage the flow of traffic more efficiently (such as ‘Smart Motorways’), or 

 
46 ‘Economic analysis of the second road period’ Highways England (2020). Available at: gfd20_0072-economic-analysis-of-
rp2-brochure_v4.pdf (nationalhighways.co.uk) 
47 ‘East Coast Digital Programme – ECML South OBC’ Network Rail (2019). Available at: Microsoft Word - 190919 ECML South 
OBC - 2 Strategic Case v1.0.docx (whatdotheyknow.com) 
48 ‘TAG Unit A1.3. User and Provider Impacts’ DfT (May 2022). Available at:  TAG UNIT A1.3 User and Provider Impacts 
(publishing.service.gov.uk) 

National Highways 

Road Enhancement 

Schemes 

Road £234m 30 years  

National Highways 

Road Investment 

Programme 2 

Road £2.4bn 60 years 

Great Western Railway 

Modernisation 

Rail £3.4bn 5 years 

HS2 Rail £39bn 20 years 

https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://www.whatdotheyknow.com/request/630418/response/1606713/attach/3/East%20Coast%20Digital%20Programme%20Redacted.pdf?cookie_passthrough=1
https://www.whatdotheyknow.com/request/630418/response/1606713/attach/3/East%20Coast%20Digital%20Programme%20Redacted.pdf?cookie_passthrough=1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1102785/tag-unit-a1.3-user-and-provider-impacts.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1102785/tag-unit-a1.3-user-and-provider-impacts.pdf
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provide additional information to users to make more informed travel decisions (such as the National 

Road Telecommunications Service). For example, National Highways portfolio of major 

enhancements from its 2020-2025 investment programme is expected to deliver around £4bn of 

journey time reliability benefits, representing around 20% of total user benefits. 49  

Applicability to airspace: By reducing strategic delay, airspace modernisation has the potential to feed 

through into passenger’s travel decisions and deliver journey time reliability benefits alongside journey 

time savings, leading to more informed travel decisions and reduced impact of disruptions. 

 

5.1.4: PRODUCTIVITY EFFECTS 

Quicker and more reliable journeys improve connectivity and effectively bring local economies ‘closer 

together’. This means businesses can connect more easily with potential suppliers, customers and 

other businesses in the same or different sectors. Bringing businesses closer to each other will enable 

competition, interaction, knowledge sharing and innovation and a better matching of jobs and skills – 

ultimately fostering productivity and boosting economic growth. This process is known as 

‘agglomeration’.  

These effects are well established in the literature – Graham (2006) finds that a 5% reduction in travel 

times in London leads to a 1% increase in regional productivity. 50 Many of the biggest transport 

infrastructure projects in the UK are expected to have a noticeable impact on productivity. High Speed 

2 (HS2) Phase One, for example is expected to deliver £14bn of productivity benefits through these 

agglomeration effects, representing not just a standalone rail project, but a ‘catalyst for economic 

growth supporting the Government’s ambitions to level-up the economy’. 51 International evidence 

corroborates this finding – substantial boosts to economic productivity have been seen across regions 

in China which have been connected by high-speed rail. 52  

Applicability to airspace: By supporting improved connectivity and reducing travel times, airspace 

modernisation might be expected to realise similar productivity effects, if not at the scale of high-

speed rail. Recent advancements in the literature have shown that these productivity effects play out 

even over long distances, as discussed below. 

 

5.1.5: LONG-DISTANCE CONNECTIVITY  

Up until recently, established models assessing potential productivity impacts assumed that 

agglomeration effects would play out only in functional urban areas of a certain size and proximity. 

 
49‘ Economic Analysis of the second road period’ Highways England (2020). Available at:  gfd20_0072-economic-analysis-of-
rp2-brochure_v4.pdf (nationalhighways.co.uk) 
50 'Investigating the link between productivity and agglomeration for UK industries', Report prepared for the UK Department for 
Transport (2006).  
51 ‘Full Business Case: High Speed 2 Phase One’ DfT (2020) Available at: Full business case High Speed 2 Phase One 
(publishing.service.gov.uk)  
52 ‘Quantifying The Economic and Social Impacts Of High-speed Rail: Some Evidence From Europe And The People’s Republic 
Of China’ Asian Development Bank (2019). Available at: HSR 

https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/939905/full-business-case-hs2-phase-one.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/939905/full-business-case-hs2-phase-one.pdf
https://www.adb.org/sites/default/files/publication/504141/adbi-wp962.pdf
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For towns or cities that were further than 1 hour travel distance apart, productivity effects from a 

transport improvement were largely found to be negligible.  

Evidence from the aviation sector has been applied to challenge this logic. Globalisation has forged 

close ties between economies and has made business travel a critical part of running a global 

business. 53 Whilst the pandemic has caused some businesses to reconsider how often they fly by 

deploying videoconferencing alternatives instead, business travel is still an important feature of global 

passenger trends. As we have discussed, air transport supports Foreign Direct Investment (FDI) as it 

allows businesses to easily explore new markets and opportunities for investment. Inbound 

investment creates new economic value in the UK, but beyond this can lay the foundation for further 

productivity gains by building up important economic assets, such as local production facilities, that 

can increase a nation's supply-side capacity. IATA’s research has captured both effects and has 

found that a 10% rise in connectivity between major international cities, relative to a country’s GDP, 

would boost labour productivity levels by 0.1%”. 54 Other studies suggest this impact could be much 

higher.  

Applicability to airspace: airspace modernisation efforts are expected to result in improved long-

distance aviation connectivity and bring about improvements in productivity  

 

5.1.6: TRADE, DEVELOPMENT AND LEVELLING UP 

Beyond productivity improvements, transport infrastructure development has been shown to be a 

critical factor in driving economic growth and social progress. 55 By constructing new and maintaining 

existing transportation networks, infrastructure investments facilitate the exchange of goods, services, 

and information, supporting trade and commerce. Additionally, infrastructure projects can serve as a 

catalyst for addressing socio-economic disparities by providing access to essential services and 

opportunities, particularly in under-served communities. This supports both development in these 

areas, as well as the notion of ‘levelling up’.  

In terms of trade in goods and services, according to the WTO, 56 transport infrastructure involves 

‘complex interactions’ that lead to many channels through which infrastructure may impact trade. 

These include: 

- Reductions in cross-border transaction costs, which can increase the volume and value of 

international trade by making it cheaper and more efficient to move goods across borders. 

- Improvements in reliability, which can be particularly important for industries that trade in 

perishable commodities. Reliable transport infrastructure can enable trade within 

international production networks to increase, as it ensures that goods can be transported 

safely and on time. 

 
53 ‘ Air Connectivity: measuring the connections that drive economic growth’ IATA (Available at:Air Connectivity (iata.org) 
54 IATA, “Aviation Economic Benefits”, Economics Briefing No 8, July 2007  
55 ‘Transport Bridging Divides’ OECD iLibrary (2022) Available at: 1. Transport infrastructure trends and regional development | 
Transport Bridging Divides | OECD iLibrary (oecd-ilibrary.org) 
56 ‘World Trade Report: Infrastructure In Trade And Economic Development’ WTO (2004) Available at: WTO 

https://www.iata.org/en/iata-repository/publications/economic-reports/air-connectivity-measuring-the-connections-that-drive-economic-growth/
https://www.oecd-ilibrary.org/sites/512e786f-en/index.html?itemId=/content/component/512e786f-en
https://www.oecd-ilibrary.org/sites/512e786f-en/index.html?itemId=/content/component/512e786f-en
https://www.wto.org/english/res_e/booksp_e/anrep_e/wtr04_2b_e.pdf
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- Improvements in the quality and cost-effectiveness of infrastructural services, which can also 

stimulate trade in other sectors by making it more efficient and cost-effective to move goods. 

Increase trade plays an important role in stimulating broader economic development. Rao and 

Srinivasu find that modernising transportation infrastructure is an essential component of not only 

economic growth, but also in fostering well-being.  57 Madonsela and Adetunla also highlight the 

relationship between transport infrastructure and economic development, finding that good quality 

transport infrastructure serves as the "backbone" of extensive economic activities within a country. 58 

Given the important role transport infrastructure can play in promoting economic development, UK 

policymaking is increasingly taking a strategic approach to transport investment decisions, that takes 

into the regional context more into account and making the objective to promote the Government’s 

“levelling up” agenda more explicit. 59 This is also true for other countries, with Hong et.al finding that 

the uneven distribution of transport infrastructure in China is an important reason behind economic 

disparities across different regions. 60 

 

Applicability to airspace: As described in Figure 1, nearly half of all air transport movements occur 

outside London, highlighting the important role that airspace modernisation might be able to play at 

promoting economic development and opportunities across all regions of the UK.  

 

5.1.7: ENVIRONMENTAL AND BROADER WELLBEING IMPACTS  

Despite the important contributions that transport infrastructure developments deliver for economic 

prosperity, it must be recognised that many have the potential to result in negative environmental 

impacts, such as increased carbon emissions, which may in turn lead to adverse health impacts for 

communities living in surrounding areas and/or society as a whole. For example, the construction of 

new roads may stimulate demand from drivers, corresponding to greater emissions. More generally, 

the construction of transportation infrastructure itself may also generate carbon emissions through the 

use of heavy machinery and other equipment.  

However, we have captured a range of examples whereby transport improvements have gone hand in 

hand with reductions in environmental impact. These include: 

- The roll out of digital signalling on the East Coast Mainline (South) was found to deliver a net 

reduction in carbon emissions. Whilst trains could travel faster for longer and would burn 

more fuel doing so, changes to driver behaviour, modal shifts from road to rail and lower 

‘embodied’ carbon levels all worked to deliver net CO2 reductions overall. 61  

 
57 ‘Infrastructure Development and Economic growth: Prospects and Perspective’ Rao and Srinivasu (2013) Available at: 
Infrastructure_Development_and_Economic_growth_Prospects_and_Perspective-libre.pdf (d1wqtxts1xzle7.cloudfront.net) 
58 ‘The Effect of Transportation Infrastructure on Economic Development’ Madonsela and Adetunla (2021) Available at: TI4 
59 ‘‘Levelling up’ and the role of infrastructure: ICE discussion paper’ ICE (2020) Available: ICE 
 
61 ‘The case for investment in the East Coast Main Line’ Invest East Coast Rail (2020). Available: ECMA-Research-doc.pdf 
(investineastcoast.co.uk) 

https://d1wqtxts1xzle7.cloudfront.net/44731638/Infrastructure_Development_and_Economic_growth_Prospects_and_Perspective-libre.pdf?1460646612=&response-content-disposition=inline%3B+filename%3DInfrastructure_Development_and_Economic.pdf&Expires=1671742125&Signature=Hl-XPWOsJ01jaFD~06iD3anEd9qRhHSGxwUJUxSVqAvxQLovG58WLlWCOqqTjGqWpn7CJAnoswf3GoirMdFJGgo49aKaqPDm7g0qc-XA1a3mPCCtEX~XST9Tg3P7uE4RzIJ7KJHgN~XJnRQ4gjePAffrlYx3hnTOpQVIvvsOw2kAyvpNba3mzH6gxkxoF7A139ZSP8iyfhGYas6I3VN1F0r~Aghskx4h11nGZ~5ZaEGME82tGj36KN7f62dLcuds7x39fy50z00ODyn4geOWA7Yq3jpXy5x26cJQ-p2SADRGupSEXr9M5kDEbWLUzTNjMpmLa6c0v4CZCukbkEgaSQ__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
file:///C:/Users/LONML36/Downloads/322.pdf
https://www.ice.org.uk/media/004bxbmf/levelling-up-mpp.pdf
https://investineastcoast.co.uk/wp-content/uploads/2020/11/ECMA-Research-doc.pdf
https://investineastcoast.co.uk/wp-content/uploads/2020/11/ECMA-Research-doc.pdf
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- Similarly, electrifying rail lines means that trains are powered by electricity instead of fossil 

fuels, such as diesel. This can significantly reduce carbon emissions from rail transportation, 

as electric trains produce zero emissions at the point of use. 62 

- ‘Smart motorways’ have been found to both reduce carbon emissions associated with 

construction compared to conventional widening. They also reduce congestion by making 

journeys smoother, resulting a reduced impact on the environment. 63 

 

Some transport schemes are specifically targeted at reducing carbon emissions. For example, clean 

air zones where stricter regulations are put in place to reduce air pollution, including carbon and 

nitrogen dioxide (NO2) emissions from vehicles. In Bath, a Clean Air Zone was implemented in 2021 

and, NO2 concentrations in the zone were reduced by 21% compared to 2019. 64 National Highways 

has dedicated nearly £1bn of funding for ‘designated funds’ aimed at supporting local communities 

impacted by road usage and delivering environmental mitigations such as noise barriers. 65 

Providing more travel information in digitally accessible forms has also been shown to help 

passengers plan their journeys more optimally. TFL’s open data initiative led to the development of 

mobile apps such as Citymapper that have enabled Londoners to make more efficient and 

environmentally friendly transportation choices by optimising their routes and avoiding congestion. 66  

Applicability to airspace: Airspace modernisation in the UK is perhaps most analogous to the first 

group of projects such as digital signalling and smart motorways, where journey time savings can go 

hand in hand with carbon reductions because the efficiency of the system overall is optimised. ACOG 

analysis has shown that lower nautical miles flown can lead to fuel and carbon savings – and the 

literature set out in Chapter 3 indicated that this can quickly add up to a significant monetary benefit.  

Alongside carbon and air quality issues, local communities close to flight paths are often concerned 

about the noise pollution reducing their quality of life. Aircraft noise has been found to impact 

cardiovascular health; sleep disturbance; psychological well-being and effects on children’s cognition 

and learning. 67 By optimising flight paths, airspace modernisation has the potential to be used to 

reduce noise exposure impacting local communities. The UK’s AMS aims to reduce the average noise 

levels per flight and achieve a more balanced distribution of noise impacts across flight paths.  

 

 

 

 

 
62 ‘Rail electrification: Briefing Paper’ House of Commons Library (2017) available at: Rail electrification (parliament.uk) 
63 ‘Smart motorways stocktake: second year progress report’ National Highways (2022). Available: Smart motorways stocktake 
- Second year progress report 2022 (nationalhighways.co.uk) 
64 ‘Bath’s Clean Air Zone’ Bath and NE Somerset Council (2021) available at: 
https://beta.bathnes.gov.uk/sites/default/files/Bath%27s Clean Air Zone 2021 Annual Report.pdf 
65 ‘Economic analysis of the second road period’ National Highways (2020). Available at: gfd20_0072-economic-analysis-of-
rp2-brochure_v4.pdf (nationalhighways.co.uk) 
66 ‘Assessing the value of TfL’s open data and digital partnerships’ TfL (2017) Available at: TFL 
67‘Aircraft noise effects on health’ QMUL, AC (2015). Available at: Noise: aircraft noise effects on health 
(publishing.service.gov.uk) 

https://researchbriefings.files.parliament.uk/documents/SN05907/SN05907.pdf
https://nationalhighways.co.uk/media/uivj2zem/smart-motorways-stocktake-second-year-2022.pdf
https://nationalhighways.co.uk/media/uivj2zem/smart-motorways-stocktake-second-year-2022.pdf
https://beta.bathnes.gov.uk/sites/default/files/Bath%27s%20Clean%20Air%20Zone%202021%20Annual%20Report.pdf
https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://docslib.org/doc/1574917/assessing-the-value-of-tfls-open-data-and-digital-partnerships
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/446311/noise-aircraft-noise-effects-on-health.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/446311/noise-aircraft-noise-effects-on-health.pdf
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5.1.8: RESILIENCE 

The UK’s transportation network, including its airspace, is a part of the UK’s Critical National 

Infrastructure (CNI) which underpins the UK’s economic prosperity and citizen’s way of life. 68 

Recently, the Government has launched the UK Resilience Framework69, establishing a structured 

approach to managing risks to CNI. The National Risk Register is a key component of the framework 

and identifies and assesses the most significant risks to the CNI, including risks of terrorism, cyber-

attacks and natural disasters. 70 A number of these and other risks are relevant to UK airspace and 

key elements of its modernisation will lead to strengthening the security of airspace to external 

disruptions.  

Proposed UK investments in CNI can have important benefits to UK resilience by preventing risk 

events occurring or mitigating the consequences if they do. One such case is the development of a 

UK space-based Positioning, Navigation and Timing (PNT) system that is more secure than 

alternatives and reduces reliance on international systems such as Global Positioning System (GPS). 

The ‘Economic Benefits of Resilient PNT in the UK’ report highlights the important role that PNT 

technologies play in maintaining the resilience of the UK's transportation systems, providing signals 

that can be used by a wide range of devices for navigation, synchronization, and other purposes., 

particularly in adverse weather conditions. 71 Maintaining access to PNT systems are vital for the safe 

navigation of cars, planes, trains, and ships that rely on them for navigation. The ‘Economic Impact to 

the UK of a Disruption to GNSS’ study highlights that if the UK lost access to such technology, the 

loss to the UK economy would be £1bn per day. 72   

Applicability to airspace: A loss of UK airspace might be expected to be just as damaging – Chapter 4 

highlighted how disruptions to EU airspace between 2010-2015 due to air traffic control industrial 

disputes cost the EU economy over €16bn. Thus, airspace modernisation is critical for maintaining the 

resilience and security of the UK's transportation systems and reducing the economic impacts of 

airspace disruptions. 

 

 

 

 

 

 
68 ‘CNI Hub’ National Cyber Security Centre. Available at: CNI Hub - NCSC.GOV.UK 
69 ‘The UK Government Resilience Framework (HTML)’ (December 2022) Available at: The UK Government Resilience 
Framework (HTML) - GOV.UK (www.gov.uk) 
70 ‘National Risk Register 2020 edition’ HM Government (2020) . Available at: CCS's National Risk Register 2020 
(publishing.service.gov.uk) 
71 ‘Economic benefits of resilient PNT in the UK’ UK Space Agency (2022) Available at: London-Economics-2022-Benefits-of-
Resilient-PNT.pdf (rntfnd.org) 
72 ‘ Economic impact to the UK of a disruption to GNSS’ London Economics (2017) LE-IUK-Economic-impact-to-UK-of-a-
disruption-to-GNSS-SHOWCASE-PUBLISH-S2C190517.pdf (londoneconomics.co.uk) 

https://www.ncsc.gov.uk/section/private-sector-cni/cni#section_1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/952959/6.6920_CO_CCS_s_National_Risk_Register_2020_11-1-21-FINAL.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/952959/6.6920_CO_CCS_s_National_Risk_Register_2020_11-1-21-FINAL.pdf
https://rntfnd.org/wp-content/uploads/London-Economics-2022-Benefits-of-Resilient-PNT.pdf
https://rntfnd.org/wp-content/uploads/London-Economics-2022-Benefits-of-Resilient-PNT.pdf
https://londoneconomics.co.uk/wp-content/uploads/2017/10/LE-IUK-Economic-impact-to-UK-of-a-disruption-to-GNSS-SHOWCASE-PUBLISH-S2C190517.pdf
https://londoneconomics.co.uk/wp-content/uploads/2017/10/LE-IUK-Economic-impact-to-UK-of-a-disruption-to-GNSS-SHOWCASE-PUBLISH-S2C190517.pdf
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CHAPTER 6: INITIAL CONCLUSIONS AND 

RECOMMENDATIONS 

Our review has scanned a broad range of literature related to airspace, aviation, and other 

infrastructure projects to draw out initial inferences around the potential scale of the economic 

benefits that could result from airspace modernisation.  

Overall, our review of over 60 distinct pieces of literature has shown the broad channels through 

which benefits from UK airspace modernisation are expected to ripple down from the aviation sector 

into the wider economy and ultimately feed through into additional GDP and employment levels.  

The initial key conclusions from our work are as follows:  

1. Reductions in passenger delays is the most direct and immediate benefit to stem from 

airspace modernisation – and this could add up to a significant monetary benefit. 

NATS reported that failing to modernise UK airspace might lead to 28 million minutes of delay 

by 2030, costing the UK economy £1.8bn through longer journey times. This level of journey 

time savings is equivalent to the level that might be expected by a major rail upgrade or major 

road building programme. Journey time savings in this order of magnitude are expected from 

similar international examples of airspace modernisation. By improving the predictability of 

their trips, airspace modernisation might deliver reliability benefits to passengers – a 

potential further source of monetised benefit that has been observed from deploying 

technology onto the UK’s strategic roads.  

2. The aviation sector, and the airspace that underpins it, plays a unique role in the 

economy as a key facilitator of connectivity and productivity. Studies assessing a range 

of developments such as new airport capacity or introducing new technologies such as 

drones or Sustainable Aviation Fuels, have consistently highlighted productivity, trade and 

investment effects which are higher than in other sectors and these are expected to play out 

from airspace modernisation.  

3. Positive developments in the aviation sector are expected to lead to significant and 

permanent increases in GDP and employment. The additional GDP expected to be 

delivered by aviation interventions ranges from £9bn-£50bn+ and the corresponding 

additional employment created ranges from 60,000 to 270,000 additional jobs. Given the UK’s 

airspace modernisation changes are more focussed at improving existing operational 

performance and journey times than adding additional capacity, we would expect the impact 

on GDP might sit towards the lower end of the range. This would still nevertheless represent 

a sizable uplift in economic output, particularly important during the current low-growth 

environment. 

4. It has been possible to improve transport infrastructure whilst mitigating carbon 

emissions and broader environmental harm. Examples range from digital signalling 

allowing trains to break more smoothly and reducing embodied carbon in infrastructure, to 
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smart motorways that have better manage the flow of traffic to the opening up of London 

navigation data that allows passengers to optimise their journeys. Significant potential for 

carbon savings have also been seen in international examples of airspace modernisation, 

driven by more efficient routes for planes, reducing fuel consumption and emissions.  

5. Airspace is an important element of the UK’s Critical National Infrastructure – 

strengthening this allows the UK to mitigate key national risks to economic prosperity 

and brings broader economic resilience. Whilst improvements to ‘resilience’ is less 

monetisable than other impacts, it is no less important. Studies have shown that a loss of 

space-based PNT services would cost the UK economy more than £1bn a day. A loss of UK 

airspace might be expected to be just as damaging – disruptions to EU airspace between 

2010-2015 due to air traffic control industrial disputes cost the EU economy over €16bn 

 

Whilst we have uncovered consistent evidence for these findings, it should be noted that the scope of 

our study has focussed on drawing together the insights from existing evidence rather than 

conducting new economic analysis or modelling of UK airspace. To validate these findings, bespoke 

research would be required to analyse and quantify the precise linkages between UK airspace 

modernisation and the broader economy. This is particularly important in the context of new ways in 

which passengers are making their flying decisions in a post-Covid 19 world. This may start to change 

the exact quantitative relationships between aviation activity and the economy in the years to come 

and it is important new analysis captures potential changes.   

This work provides a foundation for an analytical framework that can be picked up and further 

explored and assessed in future work. It can be used to inform policy discussions on how airspace 

modernisation can be used to best contribute to economic growth in a sustainable way. This might be 

particularly important in today’s challenging economic climate, where all levers for supporting 

economic growth should be considered and explored in a way consistent with long-term prosperity 

and sustainability.  
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ANNEX A: SOURCES OF EVIDENCE 

Name Author/sponsor Link Year Region 

Airspace 

‘Airspace Modernisation Strategy Cap 

1711’ 

Civial Aviation Authority AMS 

 

2018 UK 

‘Economic Benefits of European Airspace 

Modernisation’  

SEO Amsterdam 

Economics 

SEO  2015 Europe 

‘A proposal for the future architecture of 

the European Airspace’  

SESAR, Eurocontrol, 

European Commission 

SES  2019 Europe 

‘NATS Feasibility Report into Airspace 

Modernisation in the South of the UK and 

the CAA Assurance into the NATS 

Feasibility Report’  

Department for 

Transport 

FR  

 

2018 UK 

‘Upgrading UK Airspace Strategic 

Rationale’ 

DfT DFT  2017 UK 

‘Airspace modernisation’ Heathrow, Our 

Company 

AMH  2022 UK 

‘Air Traffic by Service, Operation type and 

Airport, United Kingdom:2010 to 2020’   

Department for 

Transport Statistics 

AVI  2021  

‘Economic Benefits from Air Transport in 

the UK’  

Oxford Economics UK  2014 UK 

‘2022 quarter two flight data’ CAA CAA  2022 UK 

Aviation 

‘Air connectivity: measuring the 

connections that drive economic growth’ 

IATA IATA  2020 UK 

‘Wider Economic Impacts of Regional Air 

Connectivity’ 

DfT DFT 2018 UK 

‘Air transport and economic growth: a 

review of the impact mechanism and 

causal relationships’  

Zhang and Graham AT 2020 UK 

‘Air connectivity and regional 

employment: a spatial econometrics 

approach’  

Lenaerts et.al AC 2022 EUROPE 

‘Economic Impact of Air Traffic Control 

Strikes in Europe’  

A4E Airlines for Europe ATCS  2016 Europe 

‘‘Jet Zero Strategy: Delivering net zero  

aviation by 2050’ 

DfT JZO 2022 UK 

https://publicapps.caa.co.uk/docs/33/CAP%201711%20Airspace%20Modernisation%20Strategy.pdf
https://paconsulting.sharepoint.com/teams/ACOGEconomicGrowthBenefitsReviewTeam/Shared%20Documents/General/Past%20PA%20work
file:///C:/Users/LONML36/Downloads/a%20proposal%20for%20the%20future%20architecture%20of%20the%20european-MG0319090ENN%20(1).pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/763085/nats-caa-feasibility-airspace-modernisation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/586871/upgrading-uk-airspace-strategic-rationale.pdf
https://www.heathrow.com/company/local-community/noise/airspace-modernisation
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1040681%2Favi0102.ods&wdOrigin=BROWSELINK
https://d2rpq8wtqka5kg.cloudfront.net/281929/open20141119072800.pdf?Expires=1670609331&Signature=J4QVnpvB~LX04dI0Vt~NIQSINh~rJacsWTIuXAMORftioKgAosJrDJs-LKnttbn~B4B9uotyz-J2gjylVKGHti8GQT4wR4FZusQWTrcjpDU0A3lrASly7WcOYQzDx3I70GKrUkFeDZNY0G7F5AYjCCvo0~sm6mNdfnB4O4D28qi6RiweC9Uf98HOx-WPzaRSpMSd2WUYUnbvC2nWYewiRHd48SocWfmi-UNd3DU3idwtHV5gE2tSMFdeDw1rRomsvvS7cr-duJkm0Yh6G4nJIEAXaAWnuENvOJ5o5kWur8YovseYfHstg~URfQDC4~61nl1S2Jtl~BOpaCTYFX85LQ__&Key-Pair-Id=APKAJVGCNMR6FQV6VYIA
https://www.caa.co.uk/news/2022-quarter-two-flight-data/#:~:text=2022%20quarter%20two%20flight%20data%20The%20UK%20Civil,million%20on%20292%2C764%20flights%20in%20the%20previous%20quarter%29.
https://www.iata.org/en/iata-repository/publications/economic-reports/air-connectivity-measuring-the-connections-that-drive-economic-growth/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/767231/wider-economic-impacts-of-regional-connectivity.pdf
https://www.tandfonline.com/doi/full/10.1080/01441647.2020.1738587?needAccess=true
https://www.semanticscholar.org/paper/Air-connectivity-and-regional-employment%3A-a-spatial-Lenaerts-Allroggen/abc15e5f5705278d0c1005673b44ed2d9320aac4#references
https://a4e.eu/wp-content/uploads/a4e-study-pwc-economic-impact-of-air-traffic-control-strikes-in-europe-2016-09-26.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1095952/jet-zero-strategy.pdf
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‘The Case for the UK to Accelerate Zero-

Carbon Emission Air Travel’ 

Fly-Zero Aerospace 

Technology Institute 

FZO 

 

2022 UK 

‘Airports Commission – Wider Economic 

Impact Assessments of Airport Runway 

Expansions’   

Airports Commission ARE  2014 UK  

‘Skies Without Limits - A refreshed look at 

how drones could impact the UK’s 

economy, jobs, productivity and quality of 

life’ 

BEIS/DfT SWL  2022 UK 

‘UK Aviation Industry Socio-Economic 

Report’   

Sustainable Aviation SA  2016 UK 

‘Aviation Industry: All you need to know 

about the Aviation Sector’  

REVFINE Optimising 

Revenue 

AVI  2021 Global 

‘Strategic Plan to Support Air Transport in 

the SAM Region’  

ICAO ICAO  2017 South 

America 

‘Disruption and Crisis Management’  EUROCONTROL EUR  2022 Europe  

‘Comprehensive Assessment – European 

Aviation’ 

EUROCONTROL N/a 2022 Europe 

‘EUROCONTROL Free route airspace 

(FRA)’  

EUROCONTROL FRA 

2022 Europe 

‘Next Generation Air Transportation 

System (NextGen)’  

Federal Aviation  

Administration (faa.gov)   

NEX 

2022 USA 

‘Standard Inputs for Eurocontrol Cost-

Benefit Analyses, Edition 8’  

EUROCONTROL EUR  

 

2018 EU 

‘Corporate Social Responsibility 

Highlights 2019’ 

NAV Canada N/a 2019 Canada 

 ‘Economic Contribution of Civil Aviation’ ICAO  EC   

Rail 

‘Modernising the Great Western railway’ National Audit Office GWR  2016 UK 

‘HS2 Full Business Case’ Network Rail HS2  2021 UK 

‘Full Business Case: High Speed 2 Phase 

One’  

DFT PH1  2020 UK 

‘Quantifying The Economic and Social 

Impacts of High-speed Rail: Some 

Evidence from Europe And The People’s 

Republic Of China’  

Asian Development 

Bank 

HSR  2019 Europe & 

China 

‘Assessing the value of TfL’s open data 

and digital partnerships’  

TFL TFL 2017 London 

https://www.ati.org.uk/wp-content/uploads/2022/03/FZO-CST-PPL-0041-Case-for-the-UK-to-Accelerate-Zero-Carbon-Emission-Air-Travel.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/371810/2-economy--wider-impacts-assessment.pdf
https://statics.teams.cdn.office.net/evergreen-assets/safelinks/1/atp-safelinks.html
https://www.sustainableaviation.co.uk/wp-content/uploads/2018/06/SA-Socio-Economic-Report.pdf
https://www.revfine.com/aviation-industry/
https://www.icao.int/SAM/Documents/2017-RAAC15/3%20Connectivity.pdf
https://www.eurocontrol.int/disruption-and-crisis-management
https://www.eurocontrol.int/concept/free-route-airspace
https://www.faa.gov/nextgen
https://www.eurocontrol.int/documents/standard-inputs-eurocontrol-cost-benefit-analyses
https://www.icao.int/Meetings/AMC/MA/2005/ATWorkshop/C292_Vol1.pdf
https://www.nao.org.uk/reports/modernising-the-great-western-railway/#downloads
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/939905/full-business-case-hs2-phase-one.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/939905/full-business-case-hs2-phase-one.pdf
https://www.adb.org/sites/default/files/publication/504141/adbi-wp962.pdf
https://docslib.org/doc/1574917/assessing-the-value-of-tfls-open-data-and-digital-partnerships
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‘East Coast Digital Programme – Full 

Business Case’ 

Network Rail  NTR 2022 UK 

‘The case for expanding the rail network’ Campaign for Better 

Transport 

CBT  2019 UK 

‘Rail electrification: Briefing Paper’ Louise Butcher/ House 

of Commons Library 

RE  2017 UK 

Roads 

‘Exploring The Economic Benefits of 

Strategic Roads’ 

Department of Transport SR  2017 UK 

‘Economic analysis of the second road 

period’ 

Highways England SRP  2020 UK 

‘Economic Performance Impacts of Road 

Enhancements (EPIRE)’ 

Ipsos MORI, Barrett and 

Worsley 

EPIRE  2019 UK 

‘Rollout and safety of Smart Motorways’ Transport Committee  SMR  2021 UK 

‘Bath’s Clean Air Zone’ Bath and North East 

Somerset Council 

CAZ  2021 Bath 

Other 

‘Economic Benefits of the 

Global Positioning System (GPS)’ 

CPNI GPS  2019 Global 

‘Economic benefits of resilient PNT in the 

UK’ 

UK Space Agency PNT  2022 UK 

‘The economic impact of the UK Maritime 

Services Sector: Business Services’ 

Maritime UK MSS  2015 UK 

‘Economic impact to the UK of a 

disruption to GNSS’ 

London Economics LE  2017 UK 

‘What is the economic impact of Geo 

Services?’ 

Oxera for Google GSR2  2013 UK 

‘The economic impact of geospatial 

services: how consumers, businesses 

and society benefit from location-based 

information’ 

AlphaBeta GSR  2017 Australia 

 ‘Magenta Book: Central Government 

guidance on evaluation’  

HM Treasury MB  2020 UK 

Theory of Change: UNDAF Campanian 

Guidance’  

United Nations 

Development Group 

UNDG  2022 Global 

‘National Risk Register 2020 edition’ HM Government NRR  2020 UK 

‘The UK Government Resilience 

Framework (HTML)’  

HM Government UKG 

 

2022 UK 

https://www.whatdotheyknow.com/request/630418/response/1606713/attach/3/East%20Coast%20Digital%20Programme%20Redacted.pdf?cookie_passthrough=1
https://bettertransport.org.uk/wp-content/uploads/legacy-files/research-files/case-for-expanding-rail-network.pdf
https://researchbriefings.files.parliament.uk/documents/SN05907/SN05907.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/942826/Exploring_the_economic_benefits_of_strategic_roads-document.pdf#:~:text=Exploring%20the%20economic%20benefits%20of%20strategic%20roads%20an,%20can%20increase%20the%20density%20of%20economic%20activity.
https://nationalhighways.co.uk/media/vs3h1jx2/gfd20_0072-economic-analysis-of-rp2-brochure_v4.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F837276%2Feconomic-performance-impacts-of-road-enhancements-epire.docx&wdOrigin=BROWSELINK
https://committees.parliament.uk/work/1066/the-rollout-and-safety-of-smart-motorways/
https://beta.bathnes.gov.uk/sites/default/files/Bath%27s%20Clean%20Air%20Zone%202021%20Annual%20Report.pdf
https://www.gps.gov/governance/advisory/meetings/2019-11/gallaher.pdf#:~:text=The%20Private-Sector%20Value%20of%20the%20Global%20Positioning%20System,%E2%80%93Lower%20environmental%20emissions%2C%20improved%20public%20health%20and%20safety
https://rntfnd.org/wp-content/uploads/London-Economics-2022-Benefits-of-Resilient-PNT.pdf
file:///C:/Users/LONML36/Downloads/Business_Services_The_economic_impact_of_the_UK_Maritime_Services_Sector_fM70MeW.pdf
https://londoneconomics.co.uk/wp-content/uploads/2017/10/LE-IUK-Economic-impact-to-UK-of-a-disruption-to-GNSS-SHOWCASE-PUBLISH-S2C190517.pdf
https://alphabeta.com/wp-content/uploads/2017/09/GeoSpatial-Report_Sept-2017.pdf
https://alphabeta.com/wp-content/uploads/2017/09/GeoSpatial-Report_Sept-2017.pdf
https://paconsulting-my.sharepoint.com/personal/maryanne_luizinho_paconsulting_com/Documents/The%20Magenta%20Book%20-%20GOV.UK%20(www.gov.uk)
https://unsdg.un.org/sites/default/files/UNDG-UNDAF-Companion-Pieces-7-Theory-of-Change.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/952959/6.6920_CO_CCS_s_National_Risk_Register_2020_11-1-21-FINAL.pdf
https://www.gov.uk/government/publications/the-uk-government-resilience-framework/the-uk-government-resilience-framework-html
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‘CNI Hub’ National Cyber Security 

Centre 

CNI  2022 UK 

Broader infrastructure studies 

‘Infrastructure Development and 

Economic growth: Prospects and 

Perspective’ 

Rao and Srinivasu ID 2013 Global 

‘Critical National Infrastructure’ Cabinet Office, National 

Cyber Security Centre 

CPNI  2021 UK 

‘Transport Infrastructure Development, 

Public Performance and Long-Run 

Economic Growth: A Case Study for the 

Eu-28 Countries’ 

Cigu et al. TID 2018 EU-28 

‘Annual Report of Major Projects’ 

(2021/22) 

IPA IPA  2022 UK 

‘Levelling up’ and the role of  

infrastructure: ICE discussion paper 

ICE: Policy and Public 

Affairs 

ICE  2020 UK 

‘World Trade Report:  Infrastructure In 

Trade And Economic Development’ 

WTO WTO  2004 Global 

‘Wider Economic Impacts Appraisal’  DfT WebTAG DfT 2018 UK 

‘Transport investment and economic 

performance: Implications for Project 

Appraisal’ 

Venables (for DfT) TI 2014 UK 

‘Transport investment and economic 

performance: A framework for project 

appraisal’ 

Laird and Venables  TI2 2017 UK 

‘The wider economic impacts of 

transportation infrastructure’ 

Blanquart et al. TI3 2020 Global 

‘The Effect of Transportation 

Infrastructure on Economic Development’ 

Madonsela and 

Adetunla 

TI4 2021 Global 

‘Transport infrastructure and regional 

economic growth: evidence from China’ 

Hong  CHI  2011 China 

‘GMPP Government Major Projects 
Portfolio AR Data March 2022’  

Gov.UK DFT 
 

2022 UK 

‘TAG UNIT A2.1 Wider Economic Impacts 
Appraisal’   

DFT TAG  2018 UK 

'Investigating the link between 
productivity and agglomeration for UK 
industries'  

Report prepared for the 

UK Department for 

Transport 

N/a 2006 UK 

‘Transport Bridging Divides’   OECD iLibrary TI 2022 Global 

 

https://www.ncsc.gov.uk/section/private-sector-cni/cni#section_1
https://d1wqtxts1xzle7.cloudfront.net/44731638/Infrastructure_Development_and_Economic_growth_Prospects_and_Perspective-with-cover-page-v2.pdf?Expires=1668774377&Signature=YB7h1qClW7rGWCU88~rVE310of~V7zyqK0s-Gq2OMiVSmS5sxtNQFjzecOLk6IyHsBzubm5gbSnowhs5oAQyIx0ZMER5kxEwBSad0kxculKApxFeoaSBtDokCuuG-0rsBpPMZC-hqWy5A2GMnGarwDPMOLx~tpPBxXiOzpV~Y8HPQujdktnNrlTlYDkiNJpFu-qN1gFtR17f0l21-FT3mOS0iTKmHVgjeSUrZcnK-Jv20PIKk47jqQsOXABgpzlDyLM3PhdEkgLBOQT81jsI~McCLo35NICfRB7YaJj77Qq9dvC0kmas-GhLLYeCyGpiLwKdR4WUjqGNXxGi0qIkdA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.cpni.gov.uk/critical-national-infrastructure-0
file:///C:/Users/LONML36/Downloads/sustainability-11-00067-v2%20(2).pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1092181/IPA_AR2022.pdf
https://www.ice.org.uk/media/004bxbmf/levelling-up-mpp.pdf
https://www.wto.org/english/res_e/booksp_e/anrep_e/wtr04_2b_e.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/955343/tag-unit-a2-1-wider-impacts-overview-document.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/386126/TIEP_Report.pdf
file:///C:/Users/LONML36/Downloads/1-s2.0-S0967070X16304863-main.pdf
https://www.g20-insights.org/wp-content/uploads/2020/11/T20_TF3_PB12.pdf
file:///C:/Users/LONML36/Downloads/322.pdf
https://link.springer.com/content/pdf/10.1007/s11116-011-9349-6.pdf
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fassets.publishing.service.gov.uk%2Fgovernment%2Fuploads%2Fsystem%2Fuploads%2Fattachment_data%2Ffile%2F1092258%2FDFT_Government_Major_Projects_Portfolio_Data_March_2022.xls&wdOrigin=BROWSELINK
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/955343/tag-unit-a2-1-wider-impacts-overview-document.pdf
https://www.oecd-ilibrary.org/sites/512e786f-en/index.html?itemId=/content/component/512e786f-en
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