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Executive Summary 

Introduction 

1. In early 2021, Airlines UK, working with a number of industry partners, commissioned York Aviation to undertake 

an assessment of the economic impact of night flying in the UK.  The primary purpose of this report is to update, 

refresh and extend previous research undertaken in this area to provide a strong evidence base as to the economic 

benefits associated with night flying that will assist policy makers and other stakeholders in making informed 

judgements around future night flying policy.  The study focusses on providing a profile of and assessing the 

economic impact of night flying in the UK in 2019, before the onset of the COVID-19 pandemic.  This was a 

deliberate choice, as it provides the best basis for considering the role of night flying in the medium to long term. 

Relationship to the Balanced Approach 

2. The international approach to aircraft noise management is based on the ICAO Balanced Approach.  The Balanced 

Approach consists of identifying noise problems that exist at an airport and then assessing the cost-effectiveness 

of the various measures available to reduce noise through the exploration of four principal elements, which are: 

Q reduction of noise at source (quieter aircraft); 

Q land-use planning and management; 

Q noise abatement operational procedures (optimising how aircraft are flown and the routes they follow to 

limit the noise impacts); 

Q operating restrictions (including night flight restrictions brought about via this process). 

3. At its core, the Balanced Approach is based on the principle of sustainable development, allowing development of 

air travel while balancing the impact on the acoustic environment.  The Balanced Approach has been incorporated 

into UK law and government has a duty to undertake an assessment of any proposals it brings forward in the 

context of the Balanced Approach. 

4. This research is not intended to be a full assessment of the costs and benefits of night flying in the context of the 

Balanced Approach.  This report is intended to provide additional evidence on the economic benefits of night 

flying, and particularly the benefits in the wider economy away from airports and from the immediate operators 

and users of services.  In part, this focus on the economic benefits of night flying is designed to address an 

ŜǾƛŘŜƴǘƛŀƭ ƎŀǇ ǿƛǘƘƛƴ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ ŜȄƛǎǘƛƴƎ ŦǊamework for considering the economic impacts of 

night flights.  The existing approach used by the Department, and developed by Systra, currently does not consider 

a range of key economic benefits from night flying, namely those accruing to cargo users, economic effects in the 

wider economy or the knock-on effects from night flying across operations over the day.  Hence, the Department 

ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ approach, while broadly robust in what it covers, cannot be considered as a complete view of the 

economic coǎǘǎ ŀƴŘ ōŜƴŜŦƛǘǎ ƻŦ ƴƛƎƘǘ ŦƭȅƛƴƎΦ  .ȅ ŜȄǘŜƴǎƛƻƴΣ ŀƴȅ ŀǘǘŜƳǇǘ ŀǘ ŀ ΨBalanced ApproachΩ ŀǎǎŜǎǎƳŜƴǘ ǳǎƛƴƎ 

it is at present not actually balanced, as significant potential benefits to society are not being considered. 

Profile of Night Flying in the UK 

5. Although the majority of passenger-related activity at UK airports occurs during the daytime, the volume of 

passengers handled during the night is significant, with approximately 31 million passengers arriving at or 

departing from UK airports during the night in 2019.  This is around 11% of total passenger traffic at UK airports. 

6. The second busiest hour for passengers departing UK airports in 2019 was 06:00 to 06:59, which falls into the night 

period.  The busiest hour is the subsequent hour between 07:00 and 07:59, which falls into the day period.  These 

early morning departures are essential to the business models of many airlines with aircraft based at UK airports.  

If the ability to fly early in the day is curtailed, the rationale for basing aircraft at an airport is severely undermined, 

with knock-on effects across the day.  Although few passengers depart from UK airports between 23:00 and 05:59, 

a steady stream of passengers arrive throughout this period, with approximately 6.6 million and 8.8 million arriving 
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seats at designated and non-designated airports respectively.  The majority of arriving seats from long-haul 

destinations at designated airports are early morning arrivals into Heathrow. 

7. The profile of activity for freighter aircraft is more weighted towards night operations.  This is particularly true for 

freighter aircraft flying for express freight operators, for which night operations are critical for the delivery of next-

day logistics services.  The peak for inbound freight carried by express freight operators arriving at UK airports is 

between 03:00 and 03:59.  In total, around 47% of cargo tonnage on freighter aircraft is moved during the night 

period at UK airports. 

8. The profile of bellyhold cargo arriving at and departing from UK airports throughout the day is intrinsically linked 

to passenger airline schedules, particularly long-haul services, meaning that the great majority of bellyhold cargo 

at UK airports is handled during the daytime.  However, the early morning long-haul arrivals into Heathrow are 

seen as critically important.  Heathrow is important for express services, both in terms of cargo flights and, most 

particularly, bellyhold.  Bellyhold offers a valuable addition to freight only flights, providing flexibility and 

efficiency.  The small number of flights that arrive into Heathrow in the early morning are long haul commercial 

passenger aircraft coming from strategically important international markets in the Far East, Asia and Africa.  

Express services have freight on all these movements, which gets cleared and delivered into the UK on the same 

day of arrival. 

Why is Night Flying Important? 

9. Night flying is driven by demand and consumer preferences.  Business passengers wanǘ ǘƻ ƳŀȄƛƳƛǎŜ Ψƻƴ ǘƘŜ 

ƎǊƻǳƴŘΩ ǘƛƳŜ ŀƴŘ ƳƛƴƛƳƛǎŜ ƻǾŜǊƴƛƎƘǘ ǎǘŀȅǎ ŀƴŘ ŀŎŎŜǎǎ ƪŜȅ ŎƻƴƴŜŎǘƛƻƴǎ ŀǘ Ƙǳō ŀƛǊǇƻǊǘǎ ŀŎǊƻǎǎ 9ǳǊƻǇŜΦ  Leisure 

passengers typically also want to maximise time at their destinations.  Airlines need to maximise the length of the 

day available for flying to utilise their aircraft assets effectively.  For cargo airlines, particularly those offering 

express freight services, the night is essential in enabling time definite, next-day delivery services. 

10. ¢ƘŜ ŜŦŦŜŎǘ ƻŦ ǊŜŘǳŎƛƴƎ ǘƘŜ ΨƭŜƴƎǘƘΩ ƻŦ ǘƘŜ Řŀȅ ōȅ reducing night flying will have a multifaceted impact on airlines.  

In particular, ǊŜŘǳŎƛƴƎ ŀƛǊƭƛƴŜǎΩ ŀōƛƭƛǘȅ ǘƻ ǎǘŀǊǘ ŜŀǊƭȅ ŀƴŘ return late in the day will mean they are faced with 

potentially unattractive options.  Consultations with key airlines illustrates that most airlines flying in the night 

period do so to maximise their aircraft utilisation, a critical factor in spreading their asset and operational costs 

over the maximum number of services and passengers.  If airlines need to reschedule, they may lose some 

frequencies which, at best will lead to fare increases for UK passengers and some reduced connectivity or, at worst 

will potentially undermine their case for basing aircraft at UK airports and lead to assets being redeployed to 

European bases, leading to more significant reductions in connectivity as well as direct job losses in the UK. 

11. Night flying ŦƻǊƳǎ ŀ ŎǊƛǘƛŎŀƭ ŦŜŀǘǳǊŜ ƻŦ Ƙǳō ŎƻƴƴŜŎǘƛǾƛǘȅΣ ōƻǘƘ ŀǘ ǘƘŜ ¦YΩǎ Ƴŀƛƴ Ƙǳō ŀǘ [ƻƴŘƻƴ IŜŀǘƘǊƻǿΣ ōǳǘ ŀƭǎƻ 

in terms of regional airports having access to hub connectivity at major European airports.  Early morning arrivals 

into the UK are important in meeting the first wave of short haul departures, helping to sustain services which are 

particularly attractive to business passengers.  These connections also allow airlines to maximise their long haul 

network, providing further passengers that support increased destinations and frequencies which enhance the 

¦YΩǎ connectivity, but which may not be sustainable without arriving or departing in the Night Period so as to 

maximise onward connections.  Access to European hubs from regional airports in many cases requires early 

morning departures to meet the first wave of onward connections from those hubs.  These early morning 

connections provide significant connectivity for many regional airports and passengers, a necessity given the 

constrained capacity at London Heathrow. 

12. Night flying also adds significantly to airport capacity in the UK, contribǳǘƛƴƎ ǘƻ ¦Y ƎƻǾŜǊƴƳŜƴǘ ǇƻƭƛŎȅ ǘƻ ΨƳŀƪŜ 

ōŜǎǘ ǳǎŜ ƻŦ ŜȄƛǎǘƛƴƎ ǊǳƴǿŀȅǎΩΦ  ²Ƙƛƭǎǘ ŀƛǊǇƻǊǘǎ ǎǳŎƘ ŀǎ [ƻƴŘƻƴ IŜŀǘƘǊƻǿ ŀƴŘ [ƻƴŘƻƴ DŀǘǿƛŎƪ ŀǊŜ ŀǘ ǘƘŜ ŜȄǘǊŜƳŜ 

end of this capacity shortfall spectrum, it remains an issue across many larger UK airports where demand for slots 

at each end of the day would exceed the available capacity if runways could not be used in the night periods. 

13. bƛƎƘǘ ŦƭȅƛƴƎ ŀƭƭƻǿǎ ŀƛǊƭƛƴŜǎ ǘƻ ƻǾŜǊŎƻƳŜ ǘƘŜ ¦YΩǎ ǘƛƳŜ ȊƻƴŜ ŘƛǎŀŘǾŀƴǘŀƎŜ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ƻǘƘŜǊ 9ǳǊƻǇŜŀƴ 

countries.  Flights often need to depart in the night period from the UK in order to reach their destination in good 

time, maximising business efficiency and making UK cities competitive as places to locate business within Europe. 
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14. There is a clear desire for passengers on long-haul flights to travel overnight where possible.  For flights from a 

number of world regions, this results in services operating into the UK with early morning arrivals both from the 

east and the west, ranging from 04:00 hours from Asia through to 07:00 (and beyond) from the USA and other 

world regions.  Long haul flights in the night periods also play a vital role in supporting the short-haul network 

from UK hub airports and in carrying bellyhold cargo. 

15. Cargo operations, particularly express freight operations, such as the hubs at East Midlands and Stansted, are 

ƘŜŀǾƛƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ƴƛƎƘǘ ŦƭȅƛƴƎ ƛƴ ƻǊŘŜǊ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ŎǳǎǘƻƳŜǊǎ ŀƴŘ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ¦YΩǎ Ǉƻǎƛǘƛƻƴ ŀǎ ŀ 

place to do business.  Guaranteed delivery times and next business day delivery are key features of the offer for 

night freight operators.  If airlines and shippers cannot make their operations work into the UK, they are more 

likely to fly to hubs on the continent and complete the rest of the journey by truck.  This will lead to a significant 

loss of productivity in the wider economy and will reduce direct employment associated with these activities in 

the UK. 

16. Over the past 20 years express air freight services have grown substantially faster than general air freight services, 

reflecting the increasiƴƎ ƛƴǘŜƎǊŀǘƛƻƴ ƻŦ Ǝƭƻōŀƭ ƳŀǊƪŜǘǎ ŀƴŘ Ǝƭƻōŀƭ ǎǳǇǇƭȅ ŎƘŀƛƴǎΣ ŎƻƴǘƛƴǳŜŘ ƎǊƻǿǘƘ ƻŦ ΨƧǳǎǘ ƛƴ ǘƛƳŜΩ 

processes, and the rise of time-sensitive shipping from business to consumer (B2C). 

The Current Economic Impact of Night Flying 

17. The economic impact generated by night flying at UK airports has been assessed using a commonly used and 

widely accepted economic impact framework which assesses employment and Gross Value Added (GVA) in terms 

of direct, indirect and induced effects, and also considers the wider impacts supported in the economy by the 

quality of air connectivity supporting productivity across a wide range of sectors.  The direct, indirect and induced 

impacts reflect the GVA and employment generated by operating flights at night.  Wider impacts are different as 

they accrue to the economy through the benefits that users of passenger and cargo services gain from night flying.  

These impacts cannot be directly observed in the same way as direct, indirect and induced impacts, and estimates 

are based on economic modelling.  These effects are embedded in the broader UK economy. 

18. Figure 1 overleaf presents the total economic impact in terms of GVA and employment generated at UK airports 

by passenger and cargo-related activity during the entire night period, i.e. across the Night Quota Period (NQP) 

and Other Night period1 combined.   

19. The direct impact of night flying in 2019 was estimated to be around £1.4 billion in GVA and 24,200 jobs.  These 

direct impacts, in turn, generate around £2.0 billion in GVA through indirect and induced effects and 38,700 jobs. 

20. If wider impacts are included, night flying in the UK in 2019 was estimated to generate a total of £16.5 billion of 

GVA and approximately 213,200 jobs across the UK.  This demonstrates the vital role that night flying plays in the 

wider UK economy.  Our assessment suggests that, while direct, indirect and induced impacts are important, 

particularly to the communities around airports, it is the wider economic benefits associated with night flying that 

really drive the overall impact in the UK economy. 

 

 

 

 

 

 

 
1 The ΨNight Quota tŜǊƛƻŘΩ (NQP) is a term used by Government and is defined as 23:30 to 05:59.  ΨhǘƘŜǊ bƛƎƘǘΩ ƛƴŎƭǳŘŜǎ ǘƘŜ ǇŀǊǘǎ ƻŦ 
the standard Ψnight ǇŜǊƛƻŘΩ that are not within the NQP ς i.e. 23:00 to 06:59. ΨDayΩ ƛǎ the daytime period, defined as 07:00 to 22:59. 
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Figure 1: Total Economic Impact of Aviation Activity at UK Airports During the Night 

  
Source: York Aviation. 

21. The total impact associated with night flying in the UK is spread across many airports.  The operations at the 

designated UK airports (Heathrow, Gatwick and Stansted ς the three largest London airports) support around £7.6 

billion of total GVA and 98,000 jobs, while operations during the night periods at the non-designated UK airports 

support around £8.8 billion of GVA and 115,000 jobs. 

22. Of the total impact in the UK, cargo and passenger operations during the night contribute a similar total of just 

over £8 billion in GVA each.  In terms of total employment, cargo and passenger operations support approximately 

101,000 and 112,100 jobs respectively across the entire economy. 

The Impact of Restricting Night Flying 

23. We evaluated the economic impacts that would occur under four hypothetical scenarios that would further 

constrain the levels of night flying that occurs at UK airports:  

Q Night Ban ς a total ban on all aircraft movements between 23:00 to 06:59; 

Q NQP Ban ς a total ban on all aircraft movements during the NQP (23:30 to 05:59); 

Q NQP Ban, 50% Night Reduction ς a total ban on all aircraft movements during the NQP (23:30 to 05:59), and 
a 50% reduction in aircraft movements between 23:00 to 23:29 and 06:00 to 06:59;  

Q 50% Night Reduction ς a 50% reduction of aircraft movements between 23:00 and 06:59.  

24. These scenarios are, of course, simplified and illustrative.  In particular, they assume that increased restrictions 

are applied across the UK and, hence, there is no shifting of demand between UK airports.  It should also be 

recognised that ǿƘƛƭŜ ǘƘŜ ŀǇǇǊƻŀŎƘ ŘƻŜǎ ŎƻƴǎƛŘŜǊ ΨƪƴƻŎƪ-ƻƴΩ ŜŦŦŜŎǘǎ to day time operations, it does not necessarily 

identify the full range of less quantifiable ΨǎƘŀŘƻǿ ŜŦŦŜŎǘǎΩ ǘƘŀǘ ƳƛƎƘt come with night curfews or similar tight 

restrictions. 

25. Table 1 overleaf outlines the passengers and cargo tonnes that would be foregone across designated and non-

designated airports under each of the four scenarios. 

  

Direct
£1.4

Indirect & 
Induced

£2.0
Wider
£13.1

Total 

£16.5 billion

Total GVA Impacts (£ billions)

Direct
24,200

Indirect & 
Induced
38,700

Wider
150,400

Total 

213,200 Jobs

Total Employment Impacts
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Table 1: Annual Passengers and Annual Cargo Volumes Foregone by Constraint Scenario 

Scenario Airport Category Total Passengers 
(millions) Foregone 

Total Cargo (Tonnes) 
Foregone 

Scenario 1: Night Ban Designated Airports 13.1 200,000 

Other Airports 7.6 280,000 

Total 20.7 480,000 

Scenario 2: NQP Ban, 
50% Other Night 
Reduction 

Designated Airports 6.8 130,000 

Other Airports 3.5 260,000 

Total 10.3 400,000 

Scenario 3: NQP Ban Designated Airports 2.7 80,000 

Other Airports 1.0 250,000 

Total 3.6 320,000 

Scenario 4: 50% Night 
Reduction 

Designated Airports 3.4 100,000 

Other Airports 0.6 160,000 

Total 4.0 260,000 

Source: York Aviation. 

26. Figure 2 illustrates the sum of direct, indirect, induced, and wider impacts of each of the four constrained scenarios 

in terms of foregone GVA and employment.  The economic impact that would result under each of the four 

scenarios is significant.   

27. A ban of aircraft movements during the hours of 23:00 and 06:59 would have the most significant impact on the 

aviation industry and the wider UK economy, with 20.7 million passengers and 480,000 tonnes of cargo per annum 

lost, which would result in around £1.0 billion in direct GVA foregone and 16,000 jobs put at risk, with indirect and 

induced impacts increasing this impact by around £1.3 billion in GVA and 26,000 jobs.  If wider impacts are then 

included as well, a total of approximately £12.4 billion of GVA is forgone and up to 158,000 jobs put at risk.  

Furthermore, consumers would face increased generalised costs as they are forced to travel at less optimal times 

and as airlines increase air fares for short-haul services by an estimated 0.8%.  The total impact on passengers is 

estimated to be around £571 million at 2019 demand levels. 

28. A ban on flying during the NQP and a 50% reduction in the number of movements during the Other Night period 

would result in an economic impact of £0.5 billion in direct GVA foregone and 9,000 jobs put at risk, with indirect 

and induced impacts increasing this effect by £0.8 billion in GVA and 15,000 jobs.  If wider impacts are included, 

the total impact on foregone GVA increases to approximately £8.7 billion with around 109,000 jobs being put at 

risk.  Air fares would rise by an estimated 0.6% for short-haul passengers, and re-timing costs are estimated to 

range between £14 and £18 per passenger.  The total impact on passengers is estimated to be around £380 million 

at 2019 demand levels. 

29. An outright ban on aircraft movements during the NQP alone would result in an economic impact of £0.3 billion 

in direct GVA foregone and 4,000 jobs put at risk, with indirect and induced impacts increasing this effect by £0.4 

billion in GVA and 7,000 jobs.  If wider impacts are included, the total impact on foregone GVA increases to 

approximately £5.7 billion of GVA with approximately 69,000 jobs at risk.  Air fares would rise by an estimated 

0.2% for short-haul passengers, and re-timing costs are estimated to range between £14 and £18 per passenger.  

The total impact on passengers is estimated to be around £111 million at 2019 demand levels. 

30. Even a 50% reduction of aircraft movements throughout the entire night period would result in an economic 

impact of £0.3 billion in direct GVA foregone and 4,000 jobs put at risk, with indirect and induced impacts 

increasing this effect by £0.4 billion in GVA and 7,000 jobs.  If wider impacts are included, the total impact on 

foregone GVA increases to approximately £5.1 billion with around 62,000 jobs being put at risk.  Air fares would 

rise by an estimated 0.2% for short-haul passengers, and re-timing costs are estimated to range between £14 and 

£18 per passenger.  The total impact on passengers is estimated to be around £255 million at 2019 demand levels. 
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Figure 2: Economic Impact of Constrained Night Flying Scenarios by Economic Impact Category 

  
Source: York Aviation. 
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1. Introduction 

Background 

1.1. In early 2021, Airlines UK, working with a number of industry partners2, commissioned York Aviation to undertake 

an assessment of the economic impact of night flying in the UK.  This is an area where previous work has been 

undertaken by the Department for Transport and a range of other parties, including the Freight Transport 

Association, IŜŀǘƘǊƻǿ !ƛǊǇƻǊǘ ŀƴŘ .ǊƛǘƛǎƘ !ƛǊǿŀȅǎΦ  IƻǿŜǾŜǊΣ ǘƘŜ ŜŎƻƴƻƳƛŎ ǾŀƭǳŜ ƻŦ ƴƛƎƘǘ ŦƭƛƎƘǘǎ ǊŜƳŀƛƴǎ ŀ ΨƭƛǾŜΩ 

issue and the extent to which the full economic value of night flights is recognised and taken account of in policy 

decisions is unclear.  The primary purpose of this report is, therefore, to update, refresh and extend the previous 

research undertaken in this area to provide a strong evidence base as to the economic benefits associated with 

night flying that will assist policy makers and other stakeholders in making informed judgements around future 

night flying policy. 

Context for the Research 

1.2. ¢ƘŜ ƪŜȅ ŎƻƴǘŜȄǘ ŦƻǊ ǘƘƛǎ ƴŜǿ ǊŜǎŜŀǊŎƘ ƛǎ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ Ŏƻƴǎǳƭǘŀǘƛƻƴ ƛƴǘƻ ǘƘŜ ƴƛƎƘǘ ŦƭȅƛƴƎ ǊŜƎƛƳŜ 

in the UK.  The consultation is being undertaken in two stages: 

Q in the first stage, to formally consult on the proposal to maintain the existing night flight restrictions for the 

designated airports (Heathrow, Gatwick and Stansted) from 2022 to 2024, and the proposal to ban QC4 

rated aircraft movements during the NQP (23:30 to 06:00).  This stage has now closed and the UK 

Government has announced that the existing restrictions will in fact continue until 2025 and that the ban 

QC4 aircraft will go ahead; 

Q in the second stage, to seek early views and evidence oƴ ǇƻƭƛŎȅ ƻǇǘƛƻƴǎ ŦƻǊ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘΩǎ ŦǳǘǳǊŜ ƴƛƎƘǘ 

flight policy at the designated airports beyond 2024, and nationally. This includes whether there should be 

amendments to the national noise policy to include specific policy for night noise, revisions to the night 

flight dispensation guidance, whether there should be set criteria for airport designation, and what any 

future night flight regime at the designated airports should look like. 

1.3. A main aim for this analysis is to provide evidence in relation to the second stage of the consultation. 

Research Scope 

1.4. The formal objective for the project was set out as follows: 

άThe study will produce a fact-based report illustrating the role and contribution of night flights to the UK aviation 

industry and the wider UK economy to support the industry in responding to the DfT consultation on future night 

flight policy.  This will look at both the role of night flights in supporting UK commercial route connectivity and 

viability, and also the role of night flights in facilitating UK air cargo services, and the value that such air cargo 

brings to the wider UK economy.  The study should highlight the critical role that night flying plays in supporting a 

commercially viable aviation sector for both passengers and freight, and therefore its importance in supporting 

Global Britain.έ 

1.5. There are a number of important themes within this objective that are perhaps worth highlighting: 

Q the study focusses on the economic value of both passenger and cargo night flying.  Night flying is important 

to both market segments and a rounded picture of the economic value of night flying cannot be reached 

without considering both; 

 
2 AICES International Express, Airport Operators Association, Logistics UK, Association of International Courier & Express Services, DHL, 
FedEx, UPS, Gatwick Airport, Heathrow Airport, Manchester Airports Group, IATA. 
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Q the study has focused strongly on articulating the importance of night flying to the wider UK economy that 

uses these passenger and cargo services.  This is a significant and recognised gap in the evidence base 

around the economic benefits of night flying currently.  Existing approaches do not adequately reflect the 

important productivity benefits to the UK economy from being able to fly at night; 

Q it articulates the need to set the importance of night flying in the context of the operating models of airlines 

in the UK.  This research sets out to explain why night flying is important to airline operating models, both 

passenger and cargo, and, importantly, to highlight why night time operations cannot be viewed in isolation 

from the rest of the day; 

Q it highlights ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ǇƭŀŎƛƴƎ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƴƛƎƘǘ ŦƭȅƛƴƎ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ΨDƭƻōŀƭ .ǊƛǘŀƛƴΩ ŀƴŘ 

the increasing reliance of the UK economy on global trade and its integration with the global economy.  

This returns to the theme above of properly articulating the importance of night flying to the wider 

economy. 

1.6. The report focusses on the economic impact of night flying in 2019, prior to the significant disruption caused to 

the aviation market by COVID-19.  This is for two main reasons.  Firstly, seeking to assess the economic impact of 

night flying in 2020 or at current flying levels would be largely meaningless, as the travel restrictions that have 

been in place for much of the last 16 months mean that is not actually possible to assess current levels of demand.  

Secondly, one of the primary drivers for this research is to provide evidence in relation to stage 2 of the 

Department for Transport consultation, which focuses on policy post 2024.  Most commentators expect air 

transport markets to have largely recovered by 2024 and, hence, impacts in 2019 are likely to provide a better 

view of the economic impacts of night flying moving into the future. 

1.7. This research focusses on assessing the economic impact of night flying primarily in terms of impacts on Gross 

Value Added (GVA) and employment.  These are felt to provide the clearest and most understandable measure of 

economic impact.  It does, however, also provide some quantification of passenger economic welfare effects and 

demand effects.  It should be noted ǘƘŀǘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎ 

impacts of night flying, as developed by Systra, focuses primarily on economic welfare effects.  As a result, any 

direct comparisons between the two should be undertaken with caution.  However, it is important to note that 

the wider economic impacts identified in this research are ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ 

ŀǇǇǊƻŀŎƘ ŀƴŘ ǿƻǳƭŘ ƴƻǘ ƛƴŎƭǳŘŜ ŀƴȅ ΨŘƻǳōƭŜ ŎƻǳƴǘƛƴƎΩ.  These are benefits that are not currently included within 

ǘƘŜ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ ŜȄƛǎǘƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ǾŀƭǳƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘ ƻŦ ƴƛƎƘǘ ŦƭƛƎƘǘǎ ŀƴŘ ǘƘƛǎ 

omission is a significant gap given the potential scale of these effects. 

Relationship with the Balanced Approach 

1.8. The international approach to aircraft noise management is based on the ICAO Balanced Approach. The Balanced 

Approach consists of identifying noise problems that exist at an airport and then assessing the cost-effectiveness 

of the various measures available to reduce noise through the exploration of four principal elements, which are: 

Q reduction of noise at source (quieter aircraft); 

Q land-use planning and management; 

Q noise abatement operational procedures (optimising how aircraft are flown and the routes they follow to 

limit the noise impacts); 

Q operating restrictions (including night flight restrictions brought about via this process). 

1.9. At its core, the Balanced Approach is based on the principle of sustainable development, allowing development of 

air travel while balancing the impact on the acoustic environment.  The Balanced Approach has been incorporated 

into UK law and government has a duty to undertake an assessment of any proposals it brings forward in the 

context of the Balanced Approach. 

1.10. Prior to considering the results of this analyǎƛǎΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŎƻƴǎƛŘŜǊ Ƙƻǿ ƛǘ ǎƛǘǎ ǿƛǘƘƛƴ ǘƘŜ ƻǾŜǊŀƭƭ ΨBalanced 

ApproachΩ ǘƻ ƴƻƛǎŜ ƳŀƴŀƎŜƳŜƴǘΦ  ¢ƘŜ ΨBalanced ApproachΩ ǎŜŜƪǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ Ŏƻǎǘǎ ŀƴŘ ōŜƴŜŦƛǘǎ ǘƻ ǎƻŎƛŜǘȅ ƻŦ 

night flying to identify cost effective approaches to mitigating / managing aircraft noise.  It should be made clear 
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at the outset that this work does not represent a cost effectiveness analysis or a cost benefit analysis.  It does not 

seek to consider the scale of costs associated with night flying or to address the balance between costs and 

benefits.  York Aviation and the project sponsors recognise that there are potentially significant societal costs from 

night flying, particularly from noise, and that these are vital considerations in the Balanced Approach.  The scale 

and nature of these costs is not the subject of this report.  It should be emphasised that this research is not 

intended to be a full assessment of the costs and benefits of night flying in the context of the Balanced Approach.  

This report is intended to provide additional evidence on the economic benefits of night flying, and particularly 

the benefits in the wider economy away from airports and from the immediate operators and users of services.  

In part, this focus on the economic benefits of night flying is designed to address an evidential gap within the 

5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ ŜȄƛǎǘƛƴƎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ƻŦ ƴƛƎƘǘ ŦƭƛƎƘǘǎΦ 

1.11. The Systra approach for assessing the economic benefits of night flying was commissioned by DfT and is its default 

approach to considering the economic effects of night flying3.  The approach considers economic welfare effects, 

examining the costs and benefits of night flying to different actors in the economy.  Essentially, it considers 

airports, airlines, passengers, and the public accounts.  This approach is taken in order to maximise compatibility 

ǿƛǘƘ ²Ŝō¢!DΣ ǘƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ōǊƻŀŘŜǊ ŀǇǇǊƻŀŎƘ ǘƻ ŀǇǇǊŀƛǎƛƴƎ ǘǊŀƴǎǇƻǊǘ ƛƴǘŜǊǾŜƴǘƛƻƴǎΦ  It should be noted that 

this is not an issue.  It is a perfectly reasonable and sensible starting point.  However, by its own admission, the 

Systra approach does not cover a number of effects that are potentially significant in the context of a taking a 

balanced approach to considering the costs and benefits of night flying.  Specifically, it does not consider: 

Q Cargo users ς the impacts on passengers as the users of passenger services are considered but there is no 

similar consideration of the impact on cargo users in terms of the costs of retiming or lost connectivity.  Given 

the importance of night flying in the cargo market, particularly for express freight, this is a significant omission; 

Q Wider Economic Benefits ς it does not consider the broader impacts on the UK economy in terms of trade, 

foreign direct investment (FDI), productivity or tourism from changes to the night flying regime.  This applies 

to both passenger and cargo services.  Again, this is potentially a significant omission; 

Q Knock-on Effects through the day ς the Systra approach does not consider how changes to operations in the 

night would affect day time operations.  It does not consider the potential impact on aircraft utilisation for 

short haul airlines, which is an essential tenet of the low cost airline model in particular.  This could significantly 

impact fares and connectivity, which will ultimately have severe implications for overall demand and in turn 

significantly reduce economic benefits.  It does not consider how transfer traffic might be affected through 

the remainder of the day by squeezing connection options.  The same applies to transferring cargo traffic.  In 

terms of express services, squeezing the night will potentially reduce day time operations , with the overnight 

business model significantly impaired, the general business case for flying overall is reduced, with some 

daytime flights likely to move to trucking as well. 

1.12. At present the Systra approach, while broadly robust in what it covers, cannot be considered as a complete view 

of the economic costs and benefits of night flying.  .ȅ ŜȄǘŜƴǎƛƻƴΣ ŀƴȅ ŀǘǘŜƳǇǘ ŀǘ ŀ ΨBalanced ApproachΩ ŀǎǎŜǎǎƳŜƴǘ 

using it is at present not actually balanced.  Significant potential benefits to society are not being considered.  This 

research seeks to address a number of these concerns and to enable a better understanding of the benefits side 

of the equation. 

  

 
3 Systra (2017).  Economic Impacts of Night Flights: Research Study. 
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Approach 

1.13. The development of this report has involved a number of key activities: 

Q data on passenger and cargo activity has been collected from airports, airlines and a range of public sources.  

Establishing a baseline position as to what happens during the night period and precisely when has been a 

fundamental part of this research.  Across the UK, the extent and nature of night flying activity is not 

something that is well understood but it is clearly core to undertaking any form of economic impact 

assessment.  In particular, data on night flying in terms of air transport movements, passengers and cargo 

tonnage has been collected from 11 UK airports.  These airports accounted for 86% of passenger traffic and 

96% of cargo tonnage at UK airports in 2019; 

Q consultations have been undertaken with a number of airports, airlines and stakeholders to assist in 

understanding the importance of night flying to operating models and the broader and economy; 

Q a wide-ranging review of previous research into the economic impact of night flying and air services and 

airports more generally has been undertaken to provide the basis for the economic impact modelling 

undertaken.  We have also undertaken a review of night time operational regimes in a number of other 

countries worldwide; 

Q the evidence base established through this research has been used to develop a model of airline and 

passenger behaviour, which enables the consideration of the effects on the market from changes in the 

night flying regime.  This sits alongside and feeds into an economic impact model that has been developed 

using existing secondary research on the economic impact of airports and air services in the UK.  This model 

enables consideration of the GVA and employment impacts of night flying and changes in night flights policy 

across the UK. 

Structure of the Report 

1.14. The structure of this report is as follows: 

Q in Section 2 we set out a broad profile of current night flying in the UK; 

Q in Section 3 we explain why night flying is important for airlines, passengers, and consumers; 

Q in Section 4 we set out the current economic impact of night flying in the UK; 

Q in Section 5 we consider the impact of restricting night flying more than is currently the case; 

Q in Section 6 we draw some conclusions. 
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2. Profile of Night Flying in the UK 

Introduction 

2.1. This section sets out a profile of aviation activity that occurred at UK airports throughout day and night periods in 

2019.  Our analysis illustrates the varying profiles of aviation activity between airports that are designated by 

central Government as requiring restrictions on night flying, which are Heathrow, Gatwick and Stansted, and all 

other airports in the UK that are non-designated, where night flying activity may be regulated through individual 

local arrangements. 

2.2. The analysis primarily considers flying activity in three time bands:  

Q Night Quota Period (NQP), which is defined as 23:30 to 05:59; 

Q Other Night, which includes the parts of the standard night period, which is defined as 23:00 to 06:59, that 

are not within the NQP; 

Q Day, which is the day time period, defined as 07:00 to 22:59. 

2.3. Additionally, we have provided some analysis on an hour-by-hour basis to aid understanding of flying patterns. 

2.4. The analysis has focussed on aviation activity related to: 

Q commercial passenger operations, which includes scheduled and charter services; and 

Q air freight operations, where we have distinguished between the operations of integrators/express cargo 

firms4 (e.g., DHL, FedEx and UPS) and general cargo firms (e.g., CargoLogicAir, Emirates, SkyCargo, and 

Cargolux); 

Q where appropriate, we have considered bellyhold cargo that is carried by passenger aircraft separately.   

2.5. It should be noted that the analysis of air cargo operations has relied solely on data provided to us by 11 UK 

airports, which covered approximately 96% of cargo tonnage handled across all UK airports in 2019. 

2.6. General aviation, business aviation, and other sub-sectors of the aviation industry have not formed part of this 

analysis.  Information for these sectors is difficult to obtain, but there is a clear need for business aviation flights 

to be able to operate during the night periods and anecdotally we understand this is becoming increasingly difficult 

at the London airports.   

Overview of Aviation Activity in the Night Periods 

Passenger Activity 

2.7. Figure 2.1 demonstrates that most passenger traffic at UK airports arrives or departs during the daytime, with 

approximately 264 million passengers handled at UK airports during the day period in 2019.  However, the volume 

of passenger traffic handled during the night is not insignificant.  Approximately 31 million passengers were 

handled during the night in 2019, of which approximately 12.4 million were handled during the NQP. 

 

 
4 It should be noted that this is not a perfect definition of the express cargo sector as there are a range of smaller operators in the UK 
that offer express freight services but do not operate their own aircraft.  Similarly, in terms of cargo tonnage, we are aware that the 
express freight sector makes significant use of bellyhold capacity but that, again, this is not separately identifiable within this profile.  
We have, however, reflected this use of bellyhold capacity within our economic impact modelling. 
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Figure 2.1: Profile of Passenger Traffic at UK Airports Throughout Day and Night Periods in 2019 

Source: CAA Airport Survey Data, CAA Airport Data, Study Airports Data. 

2.8. The volume of passengers handled during the Other Night period is broadly equally split between designated and 

non-designated airports, with designated airports handling approximately 9.3 million passengers per annum 

(mppa) and non-designated airports handling approximately 9.7 mppa during this period.  However, non-

designated airports handled approximately 1.8 mppa more passengers than designated airports during the NQP. 

Cargo 

2.9. Patterns of cargo activity have been considered in relation to three market segments: express freight, general air 

freight and bellyhold cargo.  The data available for this research focusses on aircraft movements and volumes of 

freight moved.  However, whenever considering issues in relation to air cargo, it is important to remember that 

air cargo is all about moving high value and / or time sensitive items with an economic value which may be 

significantly higher than is reflected in their weight.  For instance, research by Steer5 identified that in 2017, non-

EU trade classified as being transported by air accounted for over 40% in terms of value but under 1% of total 

trade in volume terms (with sea accounting for over 98%).  Air freight represented 49% by value of non-EU exports 

(£91.5 billion) and 35% by value of non-EU imports (£89.9 billion).  CǳǊǘƘŜǊƳƻǊŜΣ ¸ƻǊƪ !ǾƛŀǘƛƻƴΩǎ ǇǊŜǾƛƻǳǎ ǊŜǎŜŀǊŎƘ 

for the Freight Transport Association on the economic impact of cargo night flying in 2016 identified that air freight 

flown at night displayed even higher values than air freight flown during the day.  The value per tonne of exports 

flown on night flights was estimated to around 2.5 times higher than the average across the day, while the value 

per tonne of imports on night flights was estimated to be around 1.4 times higher.  This is a vital consideration if 

comparing volumes across different modes of transport. 

Express Freight 

2.10. In percentage terms, the night period is significantly more important for the carriage of air freight by express 

freight operators, however.  Figure 2.2 shows that around 268,000 tonnes were flown during the night period, 

with a strong emphasis on the NQP, compared to around 280,000 tonnes during the day.  In other words, nearly 

half of all cargo flown on express freight aircraft was flown at night.   

 
5 Steer (2018). Assessment of the Value of Air Freight Services to the UK Economy. 
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2.11. The pattern is even more extreme if non-designated airports are considered alone.  More air cargo is carried by 

express freight operators during the NQP alone than during the entire day period.  This is largely driven by the 

significant scale of express freight operations at East Midlands Airport.   

Figure 2.2: Profile of Air Freight Carried by Express Freight Operators at UK Airports Throughout Day and Night 
Periods in 2019 

Source: Study Airports Data. 

General Air Freight 

2.12. The majority of air freight carried by general freighter operators to or from UK airports is also flown during the 

day (approximately 130,000 tonnes arriving and departing at UK airports) during this period (see Figure 2.3).  

However, the night period is also significant for general freighter operations, with approximately 96,000 tonnes 

carried during the NQP and Other Night period combined. 

2.13. Again, the largest driver of night activity for general air freight is flying during the NQP at non-designated airports.  

This is again primarily driven by large volumes of general air freight arriving and departing at East Midlands Airport 

throughout the night. 
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Figure 2.3: Profile of Air Freight Carried by General Freighter Aircraft Operators at UK Airports Throughout Day 
and Night Periods in 2019 

Source: Study Airports Data. 

Bellyhold Cargo 

2.14. Figure 2.4 shows the volume of bellyhold cargo departing and arriving at UK airports.  Given the link between 

bellyhold cargo and passenger activity, it is not surprising that the profile of activity across the day is similar to 

that observed for passenger throughput, with the majority of activity occurring during the day.  However, there is 

still around 195,000 tonnes of bellyhold freight moved at night.  The market is, ultimately, heavily dominated by 

activity at Heathrow and this is reflected in the dominance of the designated airports. 

Figure 2.4: Profile of Air Freight Carried by Passenger Aircraft (Bellyhold) at UK Airports Throughout Day and 
Night Periods in 2019 

Source: Study Airports Data. 
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Arriving and Departing Volumes at Night 

Passengers 

2.15. Figure 2.5 shows the split of arriving and departing passenger seats at UK airports during the NQP and Other Night 

in 2019.  It shows the generally greater focus on arrivals in the NQP period at both designated and non-designated 

airports.  However, the picture in the rest of the night is more mixed, with a relatively more balanced position 

between departures and arrivals at designated airports, but a distinct bias towards departures at non-designated 

airports. 

Figure 2.5: Arriving and Departing Seats at UK Airports by Broad Time Period in 2019 

Source: OAG. 

2.16. Figure 2.6 provides a detailed hour by hour analysis of passenger arrival and departure patterns at UK airports.  

Whilst it is clear that the majority of passengers arrive and depart during the day period, there is significant activity 

during the evening and morning shoulders and during the Other Night period.  It is notable that the second busiest 

hour for passengers departing UK airports in 2019 was between 06:00 and 06:59, which falls in the night period. 

2.17. Conversely, there are very few passengers departing UK airports between 23:00 and 04:59, although there is a 

clear steady stream of passengers that arrive at UK airports throughout the night.  This is partly representative of 

the operating patterns of UK-based airlines, which we explore in greater detail in Section 3, and partly 

representative of consumer preferences, whereby there is generally little demand for flights departing from UK 

airports during this time period.  In contrast, passengers are more accepting of late-night arrivals into UK airports, 

as flights arriving at UK airports during this time will allow for a later departure from their origin, which allows 

passengers a longer day of business or leisure before the return flight. 
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Figure 2.6: Passengers Handled at UK Airports per Hour by Arriving and Departing Passengers in 2019 

Source: York Aviation. 

Cargo 

2.18. Figure 2.7 presents a similar profile for air freight tonnage by market segment arriving and departing at UK airports 

hour-by-hour in 2019.   

2.19. The majority of air freight to and from UK airports is carried by passenger aircraft as bellyhold cargo.  The peak for 

inbound bellyhold cargo is between 06:00 and 06:59, during the Night AM period, which is primarily driven by 

early morning arrivals into Heathrow from long-haul origins.  Outbound bellyhold cargo follows a similar profile to 

outbound passengers throughout the day given that both metrics are dependent upon commercial passenger 

movements. 

2.20. The peak for outbound express freight tonnage is between 22:00 and 22:59, just before the night period, as 

volume is shipped out of the UK to hubs across Europe for processing and delivery the next day.  The peak for 

inbound express freight tonnage is between 03:00 and 03:59, in the NQP, as volume is brought into the UK ready 

for delivery to meet morning delivery thresholds.  There is also a peak of express arrivals between 21:00 and 21:59, 

reflecting particularly the arrival of cargo volumes at the express freight hub at East Midlands ready for onward 

shipping.   

2.21. Air freight tonnage shipped by general air cargo operators is also significant during the night, particularly between 

23:29 and 01:59, although there are relatively steady volumes of activity throughout the daytime compared with 

express freighter operations. 
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Figure 2.7: Air Freight Tonnes Arriving and Departing at UK Airports per Hour in 2019 

Source: Study Airports Data. 

Origins and Destinations of Seats and Cargo Handled at UK Airports During Night Periods 

Arriving Passengers and Cargo Tonnage 

2.22. Figure 2.8 shows the volume of seats by origin arriving at UK airports during the NQP and Other Night period at 

designated and non-designated airports in 2019.  The majority of arriving seats during these periods are from 

Europe and North Africa, with approximately 4.4 million and 8.4 million arrival seats at designated and non-

designated airports respectively.  There were significantly more arriving seats from long-haul destinations at 

designated airports compared with non-designated airports.  The majority of arriving seats from long-haul 

destinations at designated airports come from early morning arrivals into Heathrow6.  

 

 

 

 

 

 

 

 
6 This reflects the origin and destination of flights rather than passengers and as such takes no account of transfer traffic. 
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Figure 2.8: Arriving Seats at UK Airports During Night Quota Period and Other Night Periods in 2019 

 

Source: OAG. 

2.23. The volumes shown in Figure 2.8 do, however, mask an important point.  While Europe & North Africa is by some 

margin the largest volume source of arrivals in the NQP and Other Night, this is heavily influenced by the overall 

size of different markets at UK airports.  Some long-haul regions are, in reality, substantially more reliant on night 

time operations in terms the proportion of overall seat capacity that flies at night.  This can be seen in Figure 2.9, 

which shows the proportion of seat capacity from different continents that arrives at night.  It shows that arrivals 

from Africa, Asia and Latin America are particularly reliant on night flying.  Of these markets, the economically 

important connections to Asia are by some margin the largest market, with around 2.3 million seats arriving during 

the night, with the great majority coming into Heathrow. 

Figure 2.9: Percentage of Arriving Seat Capacity at UK Airports that Arrived During the Night Quota Period and 
Other Night Periods in 2019 

Source: OAG. 
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2.24. Figure 2.10 shows that arriving bellyhold cargo tonnage at UK airports during the NQP and Other Night in 2019 

predominantly originated from long-haul destinations, with only around 1,000 tonnes originating from Europe and 

North Africa.  This contrasts with arriving passenger seats, where the majority during the same period originated 

from Europe & North Africa.  Again, this reflects the pattern of long-haul arrivals into Heathrow in the early 

mornings. 

Figure 2.10: Arriving Bellyhold Cargo Tonnes at UK Airports During Night Quota Period and Other Night 
Periods in 2019 

 

Source: Study Airports Data. 

2.25. The origin of air freight flown by freighter aircraft to UK airports during the NQP and Other Night in 2019 is shown 

in Figure 2.11.  In contrast to the origin of bellyhold cargo, which was weighted towards long-haul origins, the 

majority of cargo arriving on freighter aircraft during the night originates from Europe and North Africa.  This 

reflects the high volumes of freight that are carried from the key European express freight hubs, such as Leipzig, 

Cologne and Liege.  However, it should be noted that this may disguise the original origin of some freight from 

further afield that is simply transferring through these hubs. 
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Figure 2.11: Arriving Cargo in Freighter Aircraft at UK Airports During Night Quota Period and Other Night 
Periods in 2019 

 

Source: Study Airports Data. 

Departing Passengers and Cargo Tonnage 

2.26. In terms of outbound flows, Figure 2.12 shows the destination of seats departing UK airports during the NQP and 

Other Night in 2019.  The great majority of departing seats are to destinations across Europe and North Africa.  

This is true for both designated and non-designated airports.  The pattern ultimately reflects the operating models 

of short-haul airlines in the UK, particularly the low fares airlines, which rely on early departures from the UK of 

their based aircraft to maximise aircraft utilisation through the day.  This issue is discussed further in Section 3. 

Figure 2.12: Departing Seats at UK Airports During Night Quota Period and Other Night Periods in 2019 

 

Source: OAG. 
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2.27. Figure 2.13 shows the destination of bellyhold cargo departing from UK airports during the NQP and Other Night 

in 2019.  Approximately 5,000 tonnes depart from designated and non-designated airports during this period, 

which is relatively small, reflecting the fact that there are relatively few departing passenger movements during 

the night.  The bellyhold freight that is being flown out in the night period is bound primarily for Europe & North 

Africa or North America, and, in line with the overall share of bellyhold activity, is flown almost exclusively from 

designated airports.  

Figure 2.13: Departing Bellyhold Cargo Tonnes at UK Airports During Night Quota Period and Other Night 
Periods in 2019 

 

Source: Study Airports Data. 

2.28. Figure 2.14 shows the destinations of cargo that departed UK airports in freighter aircraft during the NQP and 

Other Night in 2019.  The majority of this cargo was destined to Europe and North America.  Approximately 70% 

of all outbound tonnage carried by freighter aircraft from UK airports during this time is from East Midlands Airport 

to Europe and North Africa, which again reflects volume being moved from the UK late in the day to express freight 

hubs in Europe for next day delivery.  

 

 

 

 

 

 

 

 

 

 










































































