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Abstract 

This paper studies the causal effect of airports on exports. We exploit the location of military-built 

airfields constructed during the World Wars as instruments for the current stock of airports across UK 

regions. The estimates show that an additional airport increases the growth rate of exports within a 

region by approximately 80% during the sample period. Airports affect exports by increasing both the 

intensive and extensive margins of exports. The evidence is consistent with airports improving market 

access and reducing both fixed and variable trade costs. 
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1. Introduction 

We investigate how airport infrastructure affects service exports. The importance of this question is 

derived from the need to balance the potentially positive role that airports play as a determinant of 

international trade, against their environmental and fiscal cost. Service exports often entail face-to-

face meetings, whether for the development of networks of customers, for knowledge transfer, 

coordination and monitoring during the production stage, and for types of service that require joint 

production, their delivery. Airports provide links to foreign destinations that are relatively quick and 

increasingly low-cost, facilitating exports by improving market access and reducing barriers to trade. 

However, airports are also costly to build and impose negative environmental externalities upon local 

residents. It is also not clear whether they simply act as a substitute for other technologies for 

communication, such as those using ICT. In a political setting these competing arguments play out in 

the form of subsidies and industrial support from federal and local government for the airline sector 

and lobbying by business interest groups for airport expansion (Blonigen and Cristea, 2015), and yet, 

the fierce resistance from local activists and politicians to such proposals. To begin an accurate 

evaluation of these trade-offs first requires robust empirical evidence for whether airport 

infrastructure affects service exports or not. As we outline in detail in the next section of the paper, 

this represents the first attempt to answer this question. 

Isolating empirically the effect of airport infrastructure on service exports is beset by 

econometric challenges. While airport location and exports are positively correlated, being potentially 

located where there is a perceived need, infrastructure investments such as airports are also on 

occasion used as a tool to promote regional development. Naive regressions may therefore provide 

unreliable estimates as to the effect of airport access on local exports. To identify causal effects, we 

exploit exogenous variation in the current location of airports across different regions of the United 

Kingdom (UK) using a new hand-collected data set containing the stock of military-built airfields in 

1944. For each military airfield we have precise information on their location, date of opening and, 

where relevant, closure, along with their function at the end of 1944 – whether it was part of Bomber 

command, Fighter command, was used by the Royal Navy etc. Historic military airfields were 

constructed solely for short-term military purposes which evolved during the World Wars.
1
 Their 

location is exogenous with respect to the needs of current and potential service exporters some 60 

years later, thereby satisfying the exclusion restriction. However, military airfields are excellent 

predictors of the location of modern airports. Planning constraints and land costs make new airports 

expensive to build (Redding et al., 2011). In the UK, political interference in this process has also 

been legendary, exemplified by the ongoing debate about the expansion of Heathrow airport. Military 

airfields have lower conversion costs, including time costs, compared to building a new airport from 

                                                           
1 Decisions on where to locate military airfields were taken by the Royal Air Force (RAF). Locations were determined based upon military 
considerations (protection of UK areas and bombing sorties to the rest of Europe), topography and drainage.  
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scratch. As a result, many contemporary UK airports are located on the site of military airfields. 

Military airfields therefore satisfy the instrument relevancy condition. Formal econometric tests 

confirm the validity of our instrument set.  

Our empirical tests revolve around instrumental variables estimations applied to regional export 

data. We find that airports have a strong positive effect on the growth of exports within UK regions. 

An additional airport is estimated to cause exports to grow approximately 83% faster over the period 

1997 to 2005. The coefficient estimates are also statistically significant at conventional levels. 

Moreover, the local average treatment effect (LATE) estimated using instrumental variables methods 

is larger than that derived from OLS estimates. The positive effect remains when we control for the 

characteristics of firms within the region and, importantly, for a series of contemporary and historic 

controls for agglomeration, income and the employment mix. The introduction of this latter set of 

controls reduces the possibility that the instruments are correlated with the growth of modern service 

exports through other channels that are time persistent. Further investigation of the data allows us to 

conclude that the effect of airports operates through both the firm-intensive and extensive margins. 

This is consistent with the idea that airports lower the fixed and variable costs of providing service 

exports or improve market access.
2
  

We take several steps to eliminate various threats to identification by conducting an extensive 

list of robustness and falsification tests. Identifying confounding omitted variables is difficult as such 

factors must explain the growth of exports and systematically correlate with the location of historic 

military airfields. Nevertheless, we inspect whether our results reflect increases in airport size 

(Sheard, 2012), expansions of carriers’ route networks, shocks to the size and productivity of firms 

within each region, the effect of hub airports (Brueckner, 2003) or the growth of London, which is a 

major center for the service sector in the UK. We empirically examine these potential confounds but 

find little support for them in the data. 

Falsification tests also provide reassurance that our estimates do not capture spurious elements 

of the external operating environment or historical omitted variables that persist through time. For 

example, alongside modern airports, our instruments are also capable of predicting the current 

location of minor airports which are used exclusively for leisure purposes and domestic intra-UK 

flights. As current military airfields and minor airports do not provide access to international markets 

they should not affect service exports. Indeed, this is precisely what we find. This result confirms that 

our evidence does not capture either contemporary or historic omitted variables.  

Further sensitivity checks document that our findings are robust to using broader measures of 

airport infrastructure. Firms may rely upon more distant airports located outside their region such that 

                                                           
2 The patterns in the raw data show that local firms export using the routes provided by their local airport. For example, where there is a 

flight connection from a region’s airport and a foreign country, exports from that region to that country are approximately 104% higher 
relative to a country that does not have a flight connection. See Appendix A for further details. 
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we mis-measure airport infrastructure. However, we continue to find positive and significant export 

responses when using the stock of airports in contiguous regions. Likewise, when we use distance to 

the nearest airport to measure airport infrastructure, the growth rate of exports is significantly faster in 

regions that are closer to airports. We also find that the results are robust to alternative ways of using 

the data to create instruments, including using only airfields built by the military in the build-up and 

during the second world war and using military airfields that were abandoned up to 1959.  

Our paper proceeds as follows. Section 2 provides a summary of related studies. In Section 3 

we describe the data set. 

2. Literature Review 

The main contributions of this paper relate to the literature studying the determinants of international 

trade in services. Some researchers argue that the determinants of international trade in services are 

similar to trade in goods (Bhagwati et al. 2004), whereas others, because of differences in their mode 

of delivery, have emphasised their differences (Kimura and Lee, 2006; Lennon et al., 2009). This 

raises the prospect that relative to goods exports, service exports respond differently to transportation 

infrastructure or information communication technologies. Recent studies in the response of trade in 

goods to changes in transportation technology/investment have included roads, by Durnaton et al. 

(2014), railways, by Donalsdon (2014), steamships by Pascali (2017), containerization, by Bernhofen 

et al. (2016), ICT, by Freund and Weinhold (2004) and airports/airtravel, by Kulendran and Wilson 

(2000); Shan and Wilson (2001); Harrigan (2010), Poole (2010) and Alderighi and Gaggero (2012).
3
  

For service exports, the mode of delivery is distinct compared to trade in goods and therefore 

they are likely to be more sensitive to changes in technologies that enable the speedy and reliable 

movement of either people or information. The empirical literature has largely focused on the 

response of service exports to changes in the costs of communication exchange through computers 

and other related technologies such as the internet (see, for example, Freund and Weinhold, 2002; 

Clarke and Wallsten, 2006; Baldwin and Nicoud, 2006; Abramovsky and Griffith, 2006; and Kneller 

and Timmis, 2016). We can find no examples in the literature that have studied whether service 

exports respond to access to airport infrastructure.  

Our paper also fits into a broader literature considering the employment and growth outcomes 

associated with infrastructure access, where a small part of this literature has considered the effect of 

airports. Within the empirical part of this broader literature the recent review by Redding and Turner 

(2015) highlights endogeneity as an important concern and three main types of instrumental variable 

                                                           
3 Of those studying the effects of airports or air travel Poole (2010) and Alderighi and Gaggero (2012) report results using an instrumental 

variable approach. Poole (2010) uses unanticipated changes in global conflict as an instrument for air travel, using the change in visa 
requirements between visa waiver program countries, along with a measure of seasonal variation in leisure travel. Alderighi and Gaggero 

(2012) instrument for the frequency of flights by ‘full-service’ carriers using an instrument based on the market share of ‘low-cost’ carriers, 

which they justify on the basis that full-service and low-cost flights are substitutes. Unfortunately, in both cases, the power of these 
instruments are weak in the first stage regressions. 
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strategy that have been used to address this. They label these as planned route IV, historical route IV 

and inconsequential place approach. The motivation for our choice of instrument set is taken from this 

literature and most closely aligns with the planned route and historical route parts of this literature. As 

a consequence we rely on similar arguments for the validity of our instruments. 

The idea of exploiting differences in the planned interstate highway network and the actual 

network that was developed was first made by Baum-Snow (2007), who uses this to study its effects 

on suburbanisation in the US. The central idea behind the validity of this instrument draws on the 

military intention of the original plan. It is argued, that these military needs are orthogonal to those of 

post-war commuters. The instrument based on these historic plans is sufficiently strong that it passes 

standard tests for instrument validity and using this he finds that one additional highway passing 

though the central district reduces population by about 18%. For employment he finds that 

construction of highways causes a loss in jobs in city centres but has little impact on suburban jobs. 

Similar approaches are also used in Baum-Snow (2003), and Michaels et al. (2012) for the US and 

Hsu and Zhang (2012) for Japan. 

The historical IV approach was developed within a series of papers by Duranton and Turner 

(2011, 2012) and Duranton et al. (2013), where they use railroad routes and exploration maps as 

historic instruments, along with the US interstate highway plan. Support for the use of these as 

instruments relies on an assumption that the unobservable determinants of these historic networks do 

not determine current economic activity. They argue for example, that the rail network was built to 

serve a largely agricultural economy, while the exploration routes of US settlers were motivated by a 

wide range of motives that had little to do with a modern manufacturing economy. Yet, because 

railroad networks could be converted to highways and exploration routes identify paths with suitable 

geography for travel on foot, horseback or wagon these should help to predict modern highway routes. 

Using these three instruments they find that a 10% increase in the highway stock causes a significant 

increase in employment over a 20-year period. Of interest to this study, Durnaton et al. (2013) find no 

effect from interstate highways on the total value of exports between US states, although there is an 

effect on its weight. Consistent with this latter finding they also report that cities with greater transport 

infrastructure tend to specialise in sectors producing heavy goods. We extend this to study an 

infrastructure that supports trade in weightless services. 

An early study into the effects of air transport and growth is provided by Brueckner (2003) who 

finds a positive and significant effect on employment in the US even when using instruments based on 

the hub-status of an airport and its centrality within the US. Criticism of these instrument on the 

grounds  that expected future growth may determine the hub-status of an airport and the presence of 

unobserved geographic  determinants of air service and local growth is made by Blonigen and Cristea 

(2012). By regressing initial air passenger numbers on future population and employment growth, 

Green (2007) focuses on the cross-time rather than the cross-sectional variation in the data to estimate 
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the effect of airport infrastructure on regional growth. Identification of this sort is valid in the absence 

of persistent determinants of employment, population and air passenger numbers (Blonigen and 

Cristea, 2012). 

Perhaps the paper closest to our work is Sheard (2012), who uses the 1944 US civil aeronautics 

administration plan as an instrument for current airport sizes to examine its effects on the composition 

of employment. The cost of acquiring land for airports combined with the fact that inclusion in the 

plan is a perquisite for federal spending on airports are used as the basis for arguments of the 

relevancy of the instrument. Arguments for its exogeneity with respect to the determinants of current 

employment shares, other than as a determinant of airport locations, are based on the stated criteria for 

the location of airports included in the plan and the lack of correlation between planned airports and 

contemporary industry employment shares.   Controlling for the overall level of employment they find 

a positive effect on the overall share of tradable services but not manufacturing or most non-tradable 

sectors.
4
 This is interpreted as evidence that air travel enables face-to-face contact, aiding the delivery 

of tradable services, which also features amongst the arguments used in this paper. 

Other work in this area explores the relationship between air passenger numbers and regional 

growth (Green, 2007). Campante and Yanagizawa-Drott (2016) use a regression discontinuity 

approach to study the effect of long-range business flights on business connections and economic 

development. Blonigen and Cristea (2012) study how population growth responds to air passenger 

growth by exploiting the 1978 US Deregulation Act, which liberalized the US air transport market, as 

a natural experiment. Using difference-in-difference estimation strategy they find differential effects 

across city sizes. A number of other studies report associations between airline routes and the 

productivity and size of firms (Rosenthal and Strange, 2001; Brueckner, 2003; Graham, 2003; Green, 

2007). Bel and Fageda (2008) and Brueckner (2003) report that the location of an airport affects the 

location decision of new firms, while Strauss-Kahn (2009) obtains a similar finding for the location of 

firm headquarters.  

3. Data Description and Summary 

Our data set contains observations of each travel to work area (TTWA) in the United Kingdom (UK). 

TTWAs are statistical regions used by UK government agencies to indicate an area inside which 

approximately 85% of the population commute to work. As service exports often require that an 

individual uses a local airport, TTWAs are an appropriate geographical area in which airports may 

                                                           
4 Other approaches used within the literature include Sheard (2017) who constructs Bartik-type instruments to study the employment and 
GDP effects in the US and Blonigen and Cristea (2012) who uses the 1978 US deregulation Act which liberalised the US air transport 

market and which ended the implicit subisidy of air services to small and medium sized cities in a difference-in-difference framework. More 

recently Campante and Yanagizawa-Drott (2016) use a regression discontinuity approach to study the effect of long-range business flights 
on business connections and economic development. 
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affect exports.
5
 We exclude TTWAs from the Scottish islands on the grounds that they are not 

comparable to the other TTWAs. This results in a total of 233 TTWAs. 

To construct the measure of current and military built airfields we have collated information 

from a variety of sources on 801 airports and airfields built in the UK since 1904. For each airport or 

airfield we have precise information on the location of these airports and can therefore place these 

within a travel to work area using ONS data matching northings and eastings to travel to work areas.  

All live airports in the UK are assigned an International Civil Aviation Organization (ICAO) codes, 

while a sub-set of these are also assigned an International Air Transport Association (IATA) code. 

There are 229 airports in the UK with an ICAO code and of these 109 also have an IATA code. The 

109 airports with ICAO and IATA codes are those that operate commercial services and are the 

airports that are of interest in this study.  

Within the data we identify airports that were built by the military in the period up to the end of 

the Second World War and separate these from airports built after this point (of which there are 9), 

those for which the date of opening is unknown (of which there are 30)
6
 and those built before 1945 

but used for civil purposes (of which there are 44).
7
 The remaining 721 airfields were military 

airfields built prior to 1945 and form the basis of our instrument.
8
  We summarise the information on 

airfields, along with their military purpose in December 1944 in Table #. 

Out of these 721 military airfields that represent the stock of airports from which we construct 

the instrument, 566 are no longer in use; they were sold at the end of the war under the 1939 

Compensation Defence Act and the 1945 Requisitioned Land and War Works and then additionally in 

1972 following the Nugent Report. According to data from Blake (2009) much of this disposal 

occurred relatively quickly following the end of the war and then in continuous phases as the Cold 

war first heightened and then waned. By 1957 just 21.4% of the airfields active in 1945 survived, 

which had fallen to 11.9% by 1968 and 5.7% by 2008.
9
 

Of the 155 military-built airfields that are still in use as airfields, 88 have an ICAO code but not 

an IATA code and 67 have and ICAO and IATA code. Therefore, just 67 of the 721 airfields from the 

1945 stock of military airfields were in use as commercial passenger airports in 2000. The remaining 

42 current major airports in the UK were either built for non-military purposes prior to 1945 (31), 

                                                           
5 Later we demonstrate the robustness of our findings to using alternate regional definitions. 
6
 Of the 30 airports for which the date are unknown, most are located on islands off of mainland Scotland. The 

suggestion from contemporary sources is that these were built in the post-war period. 
7
 Opened in 1930 Heathrow was used as an active base by the RAF in WW2. However at the census date it had 

been requisitioned by the Air Ministry in April 1944 for use as base for long-distance military aircraft bound for 

the Far East and was undergoing redevelopment. By the time development at the airfield was nearing 

completion the war had already ended. 
8
 This closely matches the 720 operational airfields in 1945 reported in Aeroplane Directory (1945). 

9
 Government papers on the need for military airfields were published in 1957, 1968, 1973 (the Nugent report), 

1975, 1990 and 1999. 
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although these were typically requisitioned for military use during the war, were built post-war (3), or 

have no precise date of opening but were known not to have been built by the military (8).  

Data on service-sector exports is taken from the International Trade in Services (ITIS) database 

provided by the Office for National Statistics.
10

 Key patterns associated with UK service trade were 

first presented using this dataset by Breinlich and Criscuolo (2011). The ITIS data contain firm-level 

information on the annual value of exports and the TTWA in which the firm is located for the years 

1997 to 2005. For each year, we aggregate firm-level exports to the TTWA level. For reasons we 

describe in greater detail below, we calculate the growth rate of exports between 1997 and 2005 

within each TTWA. In addition, we generate variables that measure the intensive and extensive 

margins of exports. Specifically, we use the average ratio of exports to turnover of firms within each 

TTWA to capture the intensive margin and measure the extensive margin as the ratio of exporting 

firms to total firms in the TTWA. We subsequently calculate the growth rate of the intensive and 

extensive margins between 1997 and 2005. In a similar way, we calculate the growth rate of 

manufacturing exports between 1997 and 2005 in each TTWA using firm-level data provided by the 

Annual Respondents Database (ARD).
11

 

The largest value of exports of services are from firms located in London, with other southern 

locations such as Heathrow and Slough, Guilford and Reading also feature prominently within the list 

of export intensive regions of the UK. Basic summary statistics on export growth are shown in Table 

1. For the mean travel to work area service exports grew by around 14% per annum.  

 

[Insert Table 1: Summary Statistics] 

 

The key explanatory variable used in the econometric tests is the number of major airports 

within each TTWA. A major airport is defined as one which has an International Air Transport 

Association (IATA) code. An IATA code indicates that an airport hosts international passenger 

flights. The number of major airports per TTWA ranges between 0 and 3 with a mean of 0.40. No 

IATA airports either opened or closed during the sample period. In robustness tests we measure 

airport infrastructure using an airport dummy which equals 1 if there is at least one airport within a 

TTWA, 0 otherwise. 

As described in detail below, our econometric strategy hinges upon a set of historic 

instruments. We use hand-collected information on the location of the 751 military airfields 

established by the Royal Air Force (RAF) during the World Wars. To test the exclusion restriction we 

                                                           
10 Following convention, the service sector comprises two-digit ISIC industries from 45 to to 82. The manufacturing sector spans ISIC codes 

10 to 33. 
11 Appendix Table A.1 provides an overview of the industries contained in our data set. 
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construct four instruments by classifying each airfield according to its wartime purpose: fighter, 

bomber, coastal or other.
12

 This results in a count of each type of military airfield for each TTWA. 

Summary statistics reported in Table 1 show that the average TTWA contains 0.63 fighter airfields, 

0.84 bomber airfields, 0.40 coastal airfields and 0.99 other airfields. 

We augment our data set with a number of additional variables. For example, we retrieve 

information on the average size (measured using employment) and labor productivity (the ratio of 

turnover to employees) of service-sector firms within each TTWA from the ITIS database. We also 

calculate the physical size of each TTWA in square kilometers and calculate urbanization rates as the 

ratio of urban to total postcodes within the TTWA. To capture sectoral determinants of exporting we 

retrieve information on the share of employment in the manufacturing (the ratio of employment in 

manufacturing to total employment) and service sectors (the ratio of employment in service sector 

firms to total employment) during 2005 using the ARD and ITIS databases, respectively. In addition, 

we use total employment within the TTWA as a further size proxy.  

The empirical analysis seeks to rule out that our findings are driven by historical factors which 

have persistent effects on exports. We therefore take information on the manufacturing, agricultural 

and services share of employment in 1951, the population living in the TTWA in 1931 and the 

unemployment rate in 1933 from the decennial UK Census. 

Finally, we merge in several other variables. We use International Civil Aviation Organization 

(ICAO) codes to identify airports used for exclusively domestic flights and leisure purposes. This 

provides a count of the number of minor airports in each TTWA. Using information provided by the 

UK Civil Aviation Authority we calculate the growth rate in the number of passengers, international 

city destinations and country destinations from IATA airports in each TTWA between 1997 and 2005. 

These variables capture changes in airport size and possible expansion of airlines’ route networks. To 

proxy for the level of interconnectedness between UK regions we use the total number of domestic air 

passengers handled by IATA airports. Table 1 provides a summary of the variables. 

4. Military Airfields 

Historical accounts report that the military established airfields for purely short-term military 

purposes. By far the majority of these military airfields were built during the period of the Second 

World War, 528 airfields were built between 1939 and 1945. At the peak of construction in 1942, this 

meant a new airfield being finished every 3 days (Falkoner, 2012).
13

  Other major periods of airport 

                                                           
12 Classification of airfield type relies on information provided by John Woodside. Fighter airfields are those which were used to launch 
Supermarine Spitfire and Hawker Hurricane aircraft whereas bomber airfields were used larger four-engine aircraft such as the Avro 

Lancaster to conduct bombing missions. Coastal airfields are those which were used to defend coastal locations. The other airfields variable 

comprises a range of different types of military airfields. For example, landing strips which were used for emergency landings as well as 
airfields used for training purposes, aircraft part stockpiles and munitions dumps.  
13 According to Falkoner (2012) it took approximately 5 to 7 months to a standard airfield and 18 months to complete a ‘Class A’ heavy 

bomber airfield. By 1942 127,000 were employed by the Air Ministry Works, with a further civilian building and civil engineering 
workforce of 393,400. 
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construction occurred in the UK during the First World War (1914-18), there were 87 built in this 

period, in the inter-war years, 52 airfields, and in the build up to the Second World War (1935-38), 71 

airfields.
14

  Those built during the First World War and in the build up to the 1939-45 conflict were 

predominantly built by the military, whereas those built in the inter-war period up until the RAF 

expansion period beginning in 1934 (Francis et al., 2016), were predominantly civil airfields. The 

distribution of the year of opening is summarised in Table #. 

 The airfields built under the RAF Expansion Plan from 1934 onwards and the war itself (589 

airfields) were constructed by the Air Ministry Directorate General of Works (AMGDW). The 

AMGDW was responsible for the design, execution and maintenance of all RAF building civil 

engineering works in the UK and overseas. According to Francis et al., (2016) the inception of a new 

aerodrome, from the choosing of the site by planners, up to the stage at which the contract for the 

construction was let, conformed to an established discipline. This also involved the purchase of any 

necessary land under the 1939 Compensation (Defence) Act. 

Airfield locations were chosen based on topography and geological characteristics. For each 

site was required to be reasonably flat with good drainage, free from obstructions and between 50 and 

600ft above mean sea level (Stamp, 1960; Blake, 2002, 2009; Falconer, 2012).
15

 If a site was deemed 

suitable for development it was requisitioned under the Emergency Powers (Defence) Act of 1939. 

Airfields were constructed following a common design specified by the Air Ministry Directorate 

General of Works (Falconer, 2012). Each airfield therefore received similar infrastructure.
16

  

 

[Insert Figure 1: Airfield Opening Dates] [Insert Figure 2: Airfield Locations] 

 

Between 1904 and December 1944 721 military airfields were built. Figure AA shows their 

locations. There are no obvious patterns in the data except that there is a greater concentration of 

airfields long the eastern coast of England.
17

 The military prioritized construction of airfields in this 

region as they believed it more likely that raids by the Luftwaffe would be concentrated on this area 

as it lies on a similar latitude to Germany (Falconer, 2012).  The broad geographic spread depended 

on the progression of the war and the military purpose of the airfield. The successful invasion of 

                                                           
14 According to Falconer (2012) despite the building of airfields during World War 1 by 1924 just 27 remained in use by the RAF. 
15 According to Blake (2002) the ideal environment for military airfields was a surface gradient flatter than 1 in 80, well-drained sub-soil, 

light woodland cover, nucleated rural settlements, road and rail connections and proximity to the continental mainland. Again this tended to 

favour, although not exclusively so, sites in the South and East of England (Blake, 2009). Such factors remain relevant of course for modern 
airfields. 
16 For example, airfields were typically constructed with one paved runway of 1,400 yards and two subsidiaries of 1,100 yards long 

(Falconer, 2012). Owing to the surge in building activity during World War 2 pre-fabricated buildings were the fastest way to install the 
necessary facilities. Each airfield therefore received very similar buildings. The average cost of constructing an airfield was approximately 

£528,000 (Falconer, 2012). 
17 According to Blake (2002), in 1945 almost 40% of the United Kingdom lay within c. 8 km of an airfield runway and across much of 

eastern, mid and central-southern England these were spaced only 10-15km. apart.   
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France, Belgium and then later the Low Countries, Denmark etc., by the Axis Powers meant that the 

area required for defence extended along the South Coast all the way up to the Scottish Islands (over 

100 of the airfields used in World War 2 were in Scotland). As the war progressed airfields we used in 

support of fighting in Continental Europe, versus the defence of UK cities in what became known as 

the Battle of Britain, versus support for the battle in Continental Europe again. Further uses include as 

support for warships, rescuing airmen that ejected over the sea, training sites and as emergency and 

satellite landing grounds, which were often used as maintenance sights. The military history literature 

states suggests that a large number of airfields were needed for the primary reason that the Axis 

Powers had the advantage of knowing where they would attack, whereas the RAF were acting to 

defend. 

For each airfield we have information on which military Command the airfield belonged to on 

1 December 1944.
18

 For example, the airfield may be operated by RAF Fighter Command (145 

airfields), RAF Bomber Command (188 airfields), or RAF Coastal Command (107 airfields). We 

assign the remaining airfields to a heterogeneous “Other” category which comprises landing grounds, 

training facilities and munitions dumps. These are spread quite differently across the UK. For 

example, 69 TTWAs have a fighter airfield, 51 a bomber airfield, 55 a coastal airfield, and 101 have 

other types of airfield. 

[Insert Table 3: Airfield Location Determinants] 

To formally investigate the determinants of airfield locations we estimate the equation 

                   ,   (1) 

where            is the number of airfields constructed in TTWA   between 1904 and 

December 1944;    is a vector of historical control variables;    is the error term. We estimate 

equation (1) separately for each airfield type and report the estimates in Table 3.  

Across all four columns of Table 3 we find no systematic patterns between TTWA’s socio-

economic characteristics and airfield locations. For example, there is no significant association 

between population size, the size of the manufacturing sector and the geographical size of each 

TTWA and the stock of any type of airfield. The estimates in column 1 of Table 3 show that fewer 

airfields were built in TTWAs with high unemployment rates. Column 2 shows a positive significant 

relationship between the number of bomber airfields and the urbanization rate and number of ports 

and a negative significant association with the size of the agricultural sector. We find in column 3 of 

Table 3 that the only statistically significant determinant of coastal airfields is the size of the 

                                                           
18 We use the full sample of airfields in use during WW2 for this exercise. Of the airfields requisitioned for the war effort 10 were used as 

other airports, 8 as coastal, 3 as a fighter stations and 1 was used by bomber command. 
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agricultural sector. Finally, in column 4 TTWAs with a higher population density have somewhat 

fewer other airfields although the coefficient estimate is only significant at the 10% level. 

The econometric test results are consistent with historical studies of airfield locations. 

Specifically, airfield locations were chosen by the military based on local topography and short-term 

military reasons. Economic conditions did not systematically determine where the military decided to 

locate airfields. However, as is standard in recent studies of the economic impact of infrastructure (for 

example, Duranton et al., 2013) our subsequent estimations include the historical control variables to 

ensure that our estimates do not capture persistent effects of those variables that correlate with the 

stock of airfields in Table 3. 

5. Identification Strategy 

The most simple way of understanding how exports respond to access to airports would be to estimate 

             ,    (2) 

where i denotes travel to work areas and t is years. The dependent variable measures the log of 

the level of exports within the travel to work areas (yit=lnYit). Our explanatory variable,    , of interest 

is the number of airports in each travel to work area at time   and     is the error term. 

A concern when estimating    is the presence of omitted variables that are correlated with the 

location of airports and exports from the region. Some of these are plausibly time invariant regional 

factors such as geographic features that can be removed by first-differencing the equation. Airports 

locations are determined in part by their potential demand and in part by geographic features of the 

landscape in which they sit, such as topography and the water table. In a UK context this tends to 

favour the South and East of England, in an area known as the English Scarplands (Stamp, 1960). 

This region of the UK is therefore located closer to Continental Europe which is also likely to be 

correlated with current service exports given that 77 per cent of service exporters in ITIS export to EU 

destinations (Kneller et al., (2010). The first-differenced form of the regression is written as follows 

                .    (3) 

Access to airports in time period t depends on the stock of airports in the preceding period, on 

random shocks and on some other initial conditions 

         
            

 
.    (4) 

Taking logs this gives                            . Rearranging this gives      

                  . Which we substitute to give our estimating equation 

                        ,  (5) 
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that is, the change in exports between t-1 and t is explained by the initial access to airports and 

some other initial conditions. That is we measure the change in exports between 1997 and 2005 by 

initial access to international markets through airports. 

If the location of airports were exogenous with respect to exporting, conditional on the removed 

time invariant characteristics and any differences in the trend of export sales that are correlated with 

initial location characteristics, then this equation would capture the causal effect of airport on exports. 

However, and given the long lags in undertaking airport expansion in the UK, if airports were located 

near cities that were expected in the future to have large tradable service sectors then the OLS 

estimates are likely to be upward biased. An obvious example of such a modern airport of this type 

would be London City Airport, built amongst former docks in 1987 to serve the growing business 

community of the Docklands district of London.  Alternatively, the environmental and in particular 

the noise pollution (cite some evidence) about air travel have long been known (Fordham, 1970), such 

that sites with relatively poor economic prospects were more likely to be chosen.  This would tend to 

suggest that the OLS estimates are more likely to be downward biased.  

4.1 Instrument Exogeneity 

The break this correlation we must choose a variable that is strongly correlated with the 

location of airports but which is uncorrelated with the change in its exports sales between 1997 and 

2005 through other unobserved determinants of this change. Our instrument exploit the fact that the 

locations of many current airports were chosen during period of military conflict, when the future 

needs of service exporters were unlikely to be considered. This is further strengthened by the fact that 

according to OECD data UK exports of services were only 28% of total exports of goods and service 

exports.
19

  To be considered a valid instrument this instrument requires orthogonality of the dependent 

variable and the instruments conditional on control variables, not unconditional orthogonality. We 

return to this issue below. 

Military airfields were constructed solely for short-term military purposes which evolved 

during the conflicts. Location decisions are therefore likely to be exogenous with respect to the needs 

of either current or potential UK service exporters some 60 years later. Hence, historic military 

airfields can only affect contemporary exports by determining the location of current commercial 

passenger airports. In essence, military airfields are independent of the error term in equation (4), 

thereby ensuring that our instrumental variable regressions capture the causal effect of airport location 

on the growth of UK service. 

To further test the exclusion restriction we exploit the fact that historic airfields differed by 

their military application (bomber, fighter, coastal, landing grounds).  which in turn varies their ability 

                                                           
19 The figures for 1970 were $7,727million of services and $19,805 million  of goods. 
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to predict current international airport locations. We present in the paper discussion of the instruments 

alongside various tests that assuage concerns regarding their validity. 

4.2 Instrument Relevance 

There are two reasons that explain the relevance of military airfields in determining current 

airport locations. First, planning constraints and land costs make new airports expensive to construct 

such that they exhibit strong persistence in their location across time (Redding et al., 2011).
 
This time 

persistence due to planning issues, is particularly severe in the UK due to political factors. As military 

airfields had existing facilities, they could be cheaply converted for civil aviation purposes leading to 

the establishment of airports on military airfields. This conversion took place largely in the period 

after the end of WW2. It is for this reason that our instrument uses the stock of airfields at the end of 

1944 rather than an earlier date.
20,21 

Second, the location of military airfields were chosen by the Royal Air Force which identified a 

large number of sites that had suitable topography and drainage to house an airfield. These sites were 

acquired from previous landowners under the 1939 Compensation Defense Act and constructed to a 

common design organised by the Air Ministry Directorate General of Works (Falconer, 2012). Hence, 

airfields’ physical characteristics were well suited to the establishment of airports which have similar 

requirements. 

 

[Insert Table 2]  [Insert Table 3]   [Insert Figure 3: Contemporary Airport Locations] 

 

Evidence that military airfields are relevant in explaining current airport locations is 

demonstrated by the fact that of the 51 of the current airports in our data set, 29 are built on converted 

military airfields. Figure CC shows that the majority of contemporary UK airports are built on a 

former military airfield. Further support for the instrument relevance condition is shown in Table 2 

                                                           
20 Justification for the idea that airfield construction and expansion is subject to severe planning constraints and political interference is 
evident in the historical narrative surrounding the growth of airports around London during the post-WW2 period. London currently has 6 

international airports the largest of which are Heathrow, Gatwick and Stansted. In 1968 the Roskill Commission identified capacity at 

Heathrow and Gatwick as ‘virtually-exhausted’ and recommended opening a third airport. After identifying a long list of possible sites, four 

potential sites were chosen. Stansted was not included on this list.  The site eventually chosen was Maplin Sands to the east of London and 

which required the building of a new airport. An Act of Parliament was passed to approve its construction in 1973, and then shelved by a 

change in government the next year following the oil crisis. Stansted Airport, which was converted for commercial use following its closure 
as a US Air Force base in 1965, was chosen instead. As Fordham wrote in a paper published in The Economic Journal in 1970 and based on 

his submission to the Roskill Commission “The criteria for this choice was not clear (apart from the fact that a long runway was already in 

existence) and were never made clear” (Fordham, 1970, pp. 307). Today, 67 of the 109 airports in the UK operating commercial flights that 
are converted military-built airfields. Of the remaining 42 airports, 31were built for non-military purposes before 1944 and only 3 were 

opened since 1945. 
21 The severity of political interference and constraints is also demonstrated in the recent debate about airport expansion in London. In 1990 

a Government funded study recommended a third runway at Heathrow. The same recommendation was made in a 2003 White Paper. This 

was again proposed in 2009 by the Labour administration, but reversed in 2010 by the Conservative-Liberal Democrat coalition, and then 
reversed back again in 2015 by a report by the Airports Commission. Current estimates of the yet to be commissioned third runway at 

Heathrow are £17.6 billion., while the cost of adding a second runway at Gatwick Airport is £9.3 billion.  For comparison, a four-runway 

airport opened in Paris (Charles de Gaulle) in 1974, a third runway was opened at Frankfurt Airport in 1984 and a fourth in 2011, while a 
fifth runway was opened Amsterdam (Schipol) in 2003.   
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where the correlation between the 1944 stock of military airports and the current number of airports is 

0.57. The correlation between the stock of military airports and the airport dummy variable is 

approximately 0.40. It is also clear from Table 2 that the correlation between military airfields and 

current airports varies across airfield types. For example, the correlation is approximately 0.45 for 

other airfields versus 0.23 for coastal airfields. These differences partly reflect strategic military 

considerations during the World Wars. We exploit this feature of the data to test the exclusion 

restriction.  

To provide more formal tests of instrument relevance we estimate the equation 

                               , (5) 

where         is the either number of airports in TTWA   in 1997 or a dummy variable equal to 

1 if there is an IATA airport in TTWA   in 1997, 0 otherwise;         is a vector containing the stock 

of fighter, bomber, coastal and other military airfields in TTWA   in December 1944;         is a 

vector of historical control variables; and    is the error term. The results of these tests are reported in 

Table 3. In column 1 we find clear evidence that the stock of military airfields correlates with the 

number of current airports operating in each TTWA. Each of the four military airfield coefficients is 

positive and statistically significant at conventional levels. Moreover, the instrumental variables are 

able to explain 35% of the variation in the stock of current airports. These results continue to hold 

when we introduce control variables found to determine the location of World War airfields in column 

2 of Table 3. In the remainder of the table we report estimates of equation (5) using the airport 

dummy variable as the dependent variable. The coefficient estimates are similar statistical 

significance although they are moderately smaller in terms of economic magnitude. 

A total of 51 airports in our dataset were not in use on our census date of December 1944, 20 of 

which have an IATA code (all have an ICAO code). Of these 43 are not major airports and 8 are. The 

major airports that were not in use on our census data in WW2 include Heathrow Airport
22

, London 

City Airport, Liverpool John Lennon Airport, Leeds Bradford and London Southend.  There are a 

further 22 airports that were used in WW2 as a military airfield but these were requisitioned private or 

public airfields. The major airports requisitioned for use in the war effort include Heathrow, Gatwick, 

Manchester, Birmingham, Aberdeen, Luton and Blackpool.  The remaining 728 are the WW2 airfields 

built by the UK government as part of the war effort that we use to construct our instrumental 

variables. For each of the 801 airports and airfields we have precise information on its location. Using 

this information we calculate 0/1 indicators for whether there is a major airport and a military-built 

WW2 airfield present in the travel to work area and a count of the airfields of these types in a travel to 

work area. 

                                                           
22 Opened in 1930 Heathrow was used as an active base by the RAF in WW2. However at the census date it had been requisitioned by the 

Air Ministry in April 1944 for use as base for long-distance military aircraft bound for the Far East and was undergoing redevelopment. By 
the time development at the airfield was nearing completion the war had already ended. 
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5. Econometric Results 

Table 4 reports estimations of the effect of airports within the same economic region. We begin with 

the OLS estimates in column 1, while from column 3 onwards we present 2SLS results. As we move 

across the table we control for more potential confounding factors in the estimations.  

 

[Insert Table 4: Export Results] 

 

The OLS estimates of the effect of airports reported in column 1 suggests that increasing the 

number of major airports in a TTWA by one was associated with a 56% increase in exports between 

1997 and 2005. The coefficient is precisely estimated and is statistically significant at the 1% level.  

The first-stage results reported in column 2 of Table 4 show that the different types of historic 

military airfields are statistically significant predictors of current airport locations. However, the 

economic magnitude of the relationship between military airfields and the stock of major airports in a 

TTWA varies depending on their use during the war. For example, an additional fighter, coastal or 

other WW2 airfield increases the number of major airports by 0.11, 0.15 and 0.14, respectively, 

whereas the bomber airfields coefficient is estimated to be only 0.06. The heterogeneity in the effect 

sizes stems from the fact that bomber airfields tended to be located away from urban centers whereas 

the service sector and major airports are generally situated in close proximity to cities. Based on the 

evidence of the first-stage results, our instrument set is highly relevant in explaining the contemporary 

stock of major airports across TTWAs.  

The second-stage estimates of equation (4) reported in column 3 of Table 4 show that an 

additional major airport causes exports to grow by approximately 111% more within a TTWA during 

the sample period. The coefficient estimate is also statistically significant at the 1% level. That the 

major airport coefficient estimate obtained using instrumental variables is larger than that found when 

using OLS suggests that the OLS estimates are biased downward. This would tend to suggest that 

modern UK airports are cited in locations that export less than a randomly selected UK travel to work 

area. One possible explanation for this may be that the noise and environmental pollution associated 

with airports. Sheard (2014) also finds that instrumental variable estimates of the economic effects of 

airports are typically larger than those derived using OLS, an outcome also in keeping with Baum-

Snow (2007) and Duranton and Turner (2012).  

Next, we append the estimating equation with several control variables. The service sector 

tends to cluster in urban areas, while airports are often located nearby cities. To ensure that 

urbanization does not confound our inferences we condition on the rate of urbanization within each 

TTWA and report the results in column 4 of Table 4. A 10% increase in urbanization is correlated 
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with a 3% higher rate of export growth. Although this has a modest effect on the major airport 

coefficient, reducing it to 0.77, our key result remains robust.  

TTWAs are not symmetric in terms of geographical size. It is therefore possible that larger 

TTWAs contain more exporters and due to their greater land mass are also more likely to contain an 

airport. Column 5 of Table 4 therefore reports results based on a model which includes the size of 

each TTWA, measured in square kilometres, as an additional control variable. We find that a 10% 

increase in TTWA size is associated with a 0.74% faster rate of export growth, but again this leaves 

the estimated coefficient on the airport variable unchanged.  

In column 6 of Table 4 we explore to what extent the introduction of broadband technologies, 

which occurs during the time period that we study, could alternatively explain the rate of export 

growth. The main methods for connecting to the internet at the start of the 21
st
 century were 

narrowband (also known as dial-up) and Asymmetric Digital Subscriber Line (ADSL).
23

 ADSL offers 

considerably faster internet connection speeds compared to narrowband, up to 8mpbs and 64kbps 

respectively.  The period that we study coincides with the rollout of this technology across the UK by 

British Telecom. This form of broadband is delivered using the telephone network and involved 

modifications to the telephone exchanges that form this network. The large number of telephone 

exchanges (there are over 5,600 in the UK) combined with a limited number of BT engineers to make 

the necessary upgrades at telephone exchanges, meant that ADSL was rolled out across exchanges 

over a period of time stretching from November 1999 to September 2007, with over 98% of 

exchanges completed by the end of 2005.  ADSL is now the dominant form of broadband access for 

households and firms in the UK, for example, by 2012 over 85% of firms and 55% of households had 

ADSL broadband connections (ONS, 2013). 

To capture this pattern of rollout across the UK we use information on BT’s ADSL enablement 

programme from DeStefano et al. (2016) and which includes the date of enablement for each 

telephone exchange. From this we construct a measure for the average telephone exchanges within a 

TTWA, with the expectation that those with later dates had slower internet speeds and therefore 

slower export growth. This is what we find empirically, with a particularly strong negative effect from 

this variable on the growth of exports. According to the estimates in column 4, each additional year by 

which broadband was delayed slowed export growth in the region by 82%. We also note that the 

addition of this broadband variable reduces the estimated coefficient on airports from 1.11 to 0.96. 

Although not our focus, we also note from these regressions that the measure of broadband 

infrastructure coefficient ceases to be statistically significant once we control for urbanisation. This is 

explained by the fact that broadband was first introduced in urban areas before being extended to rural 

locations (DeStefano et al., 2016). 

                                                           
23 It was not until 1997-1998 that BT considered using Digital Subscriber Line (DSL) for broadband delivery (BT, 1998). Up until that point 
the telephone network had been used to provide narrowband internet access only. 
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Next, we append equation (4) with controls for the average number of employees per firm and 

labor productivity of firms operating within each TTWA. Controlling for employment is motivated by 

evidence found in that infrastructure is often associated with employment growth (Redding and 

Turner, 2014). If airport locations affect employment and larger firms are on average more likely to 

export (Greenaway and Kneller, 2007) then we might expect the inclusion of this control to impact on 

the relationship between airports and export growth. A similar argument might be made about labor 

productivity. While we find a positive association between average employment and export growth 

there is a a negative effect from the growth in labor productivity in column 7 of Table 4. This latter 

result is somewhat surprising, although we note that there is a negative relationship between initial 

productivity levels and future productivity growth, and therefore appears to be driven by productivity 

convergence. If we use initial productivity levels we find that this has a significant positive 

relationship with future export growth.
24

 The airport variable remains significant throughout. 

Another explanation for the relationship we observe between airports and exports could be that 

airports tend to be located in regions where the service sector has grown over time. To capture the 

effects of industrial composition we control for the share of employment in the manufacturing and 

service sectors in each TTWA and report the results in column 8 of Table 4. Neither of the additional 

control variables enters significantly and the airport coefficient remains robust to this change. 

While the evidence above demonstrates that military airfields empirically determine the 

location of modern airports, it is possible that their relationship with the growth of service exports 

occurs through other channels. Most obviously, some military airfields were built to defend centers of 

population, locations in which military equipment was manufactured during the war and other sites of 

strategic or cultural importance. On the other hand, the airfields themselves were subject to attack 

leading to them being located in more rural locations to camouflage their presence. As these are 

factors that are persistent across time this may be the effect that our instruments capture. We avoid 

this problem by including contemporaneous as well as historic controls for population, the 

employment mix and for economic deprivation (for which we use the unemployment rate). 

Column 9 of Table 4 reports estimates of equation (4) based on a model which includes the 

current level of employment in each TTWA. While the rate of export growth is significantly slower in 

TTWAs with large workforces, the airport coefficient remains positive and statistically significant. 

Next, append the model with a host of historical controls and report the results in column 10 of the 

table. We find no significant relationship between the rate of export growth during the sample and the 

historic sectoral composition of employment, the size of the population in 1911 and the 

unemployment rate in 1933. Moreover, the major airport coefficient remains similar in economic 

                                                           
24 We have chosen not to report this regression to conserve on space. It is available from the authors on request. 
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magnitude and statistical significance compared to before. Hence, our findings are not driven by 

historical factors that have persistent effects on exports. 

Importantly, across columns 4 to 10 of Table 4 the diagnostic checks continue to demonstrate 

that our instruments are valid. In all of the specifications the instruments are found to be highly 

relevant. In addition, the instruments are also jointly significant. Specifically, the Kleibergen-Paap F-

statistic ranges between 21.99 and 26.21 and comfortably exceeds the Stock-Yogo critical value of 10. 

Throughout all of the tests we find the instrument set to be exogenous. The p-value on the Hansen J-

statistic ranges between 0.19 and 0.53 depending upon which control variables are included in the 

estimating equation. Hence, we cannot reject the null hypothesis that the instruments are exogenous 

with respect to the second-stage error term in any specification at conventional levels of statistical 

significance. 

 

[Insert Table 5: Sectoral Results] 

 

Our next set of tests pinpoint the industries whose exports are most affected by airports. Table 5 

provides estimates of equation (5) for each 2-digit industry in our data set. We find that airports cause 

statistically significant increases in exports within industries 50 (motor vehicle services), 52 (retail 

trade, excluding motor vehicles), 60 (land transport), 63 (travel agencies), 65 (financial 

intermediation) and 67 (activities auxiliary to financial intermediation). The airports coefficient is 

statistically insignificant for all other industries except industry 72 (computing) which is negative and 

statistically significant. A possible explanation for this result may be that our sample spans a period of 

time when UK firms began to aggressively offshore computing services such as call center activities 

which were previously exported. 

 

 [Insert Table 6: Export Dimensions] 

 

Having found evidence of a link between airports and the volume of exports we dig deeper by 

examining the channels through which this relationship arises. We first explore how airports affect the 

firm-intensive and firm-extensive exporting margins (columns 1 and 2 respectively), and in column 3 

the number of destinations. In column 1 the effect on the intensive margin, average exports per firm, 

is estimated to be positive but is only marginally statistically significant. In column 2 we present the 

findings using the rate of growth in the share of firms that export as the dependent variable to measure 

the extensive margin. Here we find that it is this margin of exports that is most affected by access to 

airports. According to these estimates increasing the number of major airports within a TTWA by 1 
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causes a 102% higher rate of export growth. The coefficient estimate is highly statistically significant. 

Finally, in column 3 we find no statistically significant evidence that the country-extensive margin of 

exports are affected by the presence of major airport, although we note that the parameter estimate 

itself is positive.   

A potential explanation behind these contrasting results is that airports primarily affect the 

extensive margin because they reduce the fixed costs of accessing foreign markets, but not the 

variable costs of exporting. Our sample period spans a period of time when low-cost carriers began to 

aggressively expand across Europe and we might therefore expect stronger effects for this group of 

countries. We find evidence that is consistent with this outcome, although the estimated effect for 

exports to Europe is only around 16 percentage points larger than for non-European destinations.  

So far, our estimations have only considered service exports. However, airports may also affect 

manufacturing exports by improving market access and expanding access to freight services. The final 

column of Table 5 reports estimates using the growth rate of manufacturing exports as the dependent 

variable. Airports continue to have a statistically significant effect on export growth rates although the 

economic magnitude is smaller than before. An additional airport in a TTWA is estimated to cause a 

64% faster rate of growth in manufacturing exports.  

5.1 Falsification and Robustness Tests 

 

[Insert Table 6: Falsification and Robustness Tests] 

 

In this section, we conduct a host of sensitivity checks to affirm our key findings. Perhaps the 

most serious threat to identification are factors in the wider business environment which 

systematically correlate with airport infrastructure and simultaneously drive exports. We therefore 

conduct falsification tests using other types of airport infrastructure that do not enhance access to 

export markets. Finding significant relationships between such types of airports and exports would 

suggest that our baseline results are capturing some spurious force. 

In column 1 of Table 6 we measure airport infrastructure using the number of minor domestic 

airports (those without IATA codes) in each TTWA. Minor airports contain similar infrastructure to 

IATA airports but exclusively operate domestic flights, most of which are for leisure purposes. Minor 

airports should therefore not affect exports. In column 1 of Table 6 we find the minor airport 

coefficient to be statistically insignificant. Moreover, we cannot reject the null of instrument 

exogeneity and the Kleibergen-Paap F-statistic is approximately 50. Hence, the falsification tests 

reject the view that the LATE is capturing some spurious force and only airports that provide 

international connections affect exports.  
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In columns 2 and 3 we consider alternative ways of treating the data on military-built airfields 

and the construction of our instrument. Thus far our instrument has been based on the stock of 

military-built airfields at the end of 1944. As discussed in Section 3, this is largely made up of 

airfields built during the military build up and then the duration of the Second World War, but it also 

includes airfields built in earlier time periods such as the First World War. Airfields that survived the 

end of the First World War presumably had the best topography and drainage which may also affect 

the location of business properties. A concern with our previous estimates is that they capture this 

latter effect. To remove this possibility we focus only on airfields built by the military during the 

period 1934 to 1945, where we again disaggregate this by type of airfield. The results from this 

regression are presented in column 2 of Table 6. We again find that the instruments are relevant and 

exogenous.
25

 We also find that there remains a strong significant and positive effect from airports to 

the growth of service exports between 1997 and 2005. 

The argument we present for the relevancy of our instrument rests on the idea that the costs of 

converting a military airfield for civilian air travel were much lower than the costs of building an 

airport from scratch. The example of Stansted, which was chosen as London’s third airport in the 

1960s on the basis that it had a long runway demonstrates this point. In column 3 of table 6 we 

consider this point more formally by constructing a measure of the number of military-built airfields 

that were de-militarised and closed at the end of the war (we take 1948 as the cut-off) and those that 

were retained by the military at the end of the war but were closed as part of the restructuring 

following the Suez crisis in 1956 (we take 1959 for the end of this process). We then use both of these 

measures as instruments for current UK airports. As the results in column 4 suggest we again find that 

the instruments have the expected relationship with the location of modern airports, with a modestly 

stronger effect from the airfields closed at the end of the war versus those closed as part of the Roskill 

commission report at the end of the 1950s.
26

 The F-stat on the excluded instruments is smaller than in 

previous tables, but remains comfortably above generally accepted levels of significance. In the 

second-stage regression we also continue to find a positive and significant effect from airport location 

on the growth of exports. 

So far, we have measured airport infrastructure using a count variable. Our next set of tests 

examine the robustness of our findings to alternative airport measures. Column 4 of Table 6 reports 

estimates of equation (4) using the airport dummy as the dependent variable. Consistent with our prior 

evidence we find that exports grew approximately 125% faster between 1997 and 2005 in TTWAs 

with an airport relative to regions without an airport. The magnitude of this effect suggests there is 

some non-linearity in the relationship between the number of airports and exports. Together with our 

                                                           
25 In the unreported first-stage regression, the coefficient (t-statistic) for each type of military airfield is: fighter 0.0995 (1.82), bomber 

0.0733 (4.02), coastal 0.1607 (3.82), and other 0.1446 (6.82). 
26 In the unreported first-stage regression, the coefficient (t-statistic) for the post-WW2 and Cold War count variables is 0.1323 (3.68) and 
0.1111 (2.01), respectively.  
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previous results, the findings suggest that the marginal effect of the first airport on exports is larger 

compared to additional airports. Despite using a dummy variable to measure airport infrastructure, the 

instrument set remains valid. 

At present our tests assume that TTWAs are geographically segmented regions and that firms 

can only access airports within their TTWA. It is, however, plausible that firms rely on more distant 

airports located outside their TTWA. We relax this assumption using two approaches. First, in column 

5 of Table 6 we measure major airport infrastructure using the number of major airports in the TTWA 

and contiguous TTWAs. We continue to observe a positive and statistically significant relationship 

between major airports and exports although the coefficient estimate is smaller than before, consistent 

with the fact that the new measure spreads airport infrastructure across a wider area. Second, we use 

distance to the nearest major airport. Intuitively, firms operating in areas located further from major 

airports face more substantial barriers to accessing airport services which reduces access to export 

markets. Consistent with this hypothesis, the evidence in column 6 of Table 6 shows that the rate of 

export growth is slower in TTWAs that are located far away from major airports although the 

coefficient estimate is significant at the 10% level. In this test the Kleibergen-Paap F-statistic is less 

than 10, reflecting the fact that the stock of military airfields is a less accurate predictor of distance to 

an airport. 

Next, we turn to omitted variable concerns. A danger is that our inferences are capturing the 

effects of different types of airport infrastructure. For example, hub airports may greatly improve 

access to export markets whereas more typical, non-hub airports have a smaller effect. This seems 

unlikely as London Heathrow is the only hub airport in the UK. Nevertheless, we report estimates in 

column 7 of Table 6 based on a sample that excludes Slough and Heathrow, the TTWA in which 

London Heathrow airport is located. The LATE is very similar to before. 

Another possibility is that our results are primarily driven by the growth of London where a 

large proportion of the UK service sector is located. As the London TTWA contains two major 

airports our estimates may simply capture the growth of the service sector in London. However, the 

evidence in column 8 of Table 6 demonstrates that removing London from the sample has little 

influence on our conclusions. 

 

[Insert Table 9: Infrastructure Robustness Tests] 

 

Previous research has linked airport size to economic outcomes (Sheard, 2014). A concern 

might be that our estimates are picking up the effect of airport size, rather than the presence of airport 

infrastructure. To address this concern we append the regression equation with controls for two size 
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proxies: growth in passenger volume between 1997 and 2005 and runway length. The results provided 

in columns 1 and 2 of Table 9 show that including these controls has little impact on the major airport 

coefficient estimate which remains similar in magnitude and statistical significance compared to 

before. 

Our sample spans a period of time when low-cost airlines began to aggressively expand their 

route networks. To capture the market size effect arising from these changes we append equation (5) 

with controls for growth of the number of destinations from airports in each TTWA. Specifically, we 

calculate the growth rate in the number of city routes (e.g. Heathrow-Boston) and the number of 

country routes. The airport coefficient reported in column 3 of Table 9 is robust to this change. 

Previous evidence has demonstrated that of high-speed rail connections affect aspects of firm 

performance and supply networks (Bernard et al., 2014). Eurostar, a high-speed railroad, connects the 

UK to France and Belgium through the Channel Tunnel. The Eurostar network only has three stations 

(located in three TTWAs) in the UK. We therefore test the robustness of our findings to including a 

dummy variable equal to 1 if a TTWA has a high-speed rail connection, 0 otherwise. The LATE of 

airports on exports reported in Column 4 of Table 9 is robust to this change. 

Next we consider whether other types of infrastructure confound our estimates. It seems 

unlikely that either ports drive our inferences. For example, most ports are used for fishing and leisure 

activities and do not offer connections to international destinations. Average travel times from ports 

that offer passenger services and foreign countries are typically long which reduces their 

attractiveness to business people. Consistent with these arguments, the ports coefficient in column 5 

of Table 9 is close to zero and statistically insignificant. Moreover, the airport coefficient remains 

robust. 

Prior research has found highways to have no effect on the volume of trade but to cause an 

increase in the weight of trade, consistent with highways providing a comparative advantage in 

producing and exporting heavy, manufactured goods. It is therefore difficult to conceptualize why 

roads would promote service exports. However, roads may complement airports by reducing travel 

time between business premises and airports leading to upward bias in our estimates. We therefore 

control for the stock of motorways (highways) in each TTWA in column 6 of Table 9. Our key 

finding remains unchanged. 

6. Conclusions 

This paper examines the effect of airport infrastructure on the growth rate of service exports in the 

UK. We find that export growth increases rapidly in response to airports. Using instrumental variable 

methods increasing the number of airports within a UK region causes exports to grow approximately 

80% faster between 1997 and 2005. This effect is driven by airports provoking increases in both the 
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extensive and intensive margins of trade. These findings are consistent with airports reducing both the 

fixed and variable costs of international trade and improving market access. 

This topic is important for policy evaluation. Airports are costly, impose negative externalities 

on local communities and are often constructed using public funds. However, airports are invariably 

viewed as important for economic development and positively affects their local economies. 

However, there is little evidence which substantiates these claims. This paper provides novel insights 

into one aspect of this debate – whether airports foster international trade. 
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Tables 

 

 

 

Table 1: Summary Statistics 
Variable Observations Mean Std. Dev. 

∆ Exports 197 0.4053 3.4043 

Major airports 197 0.3959 0.6512 
Airport dummy    

Fighter airfields 223 0.6323 1.3252 

Bomber airfields 223 0.8430 2.3572 
Coastal airfields 223 0.4036 0.8896 

Other WW airfields 223 0.9910 1.7501 

Broadband adoption 197 2003 0.8998 
∆ Productivity 197 -1.5032 1.3408 

∆ Employment 197 -3.5632 3.0790 

TTWA size 197 19.2825 5.7823 
Urbanization 197 46.1207 33.9363 

Manufacturing share2005 197 0.1909 0.5736 

Services share2005 197 19.4159 16.6008 
TTWA employment 197 41.0833 8.4183 

Manufacturing share1951 197 19.0871 9.1367 

Services share1951 197 39.3432 11.7622 
Agricultural share1951 197 12.4679 9.6180 

Population1911 197 10.7198 3.9919 

Unemployment1933 197 7.4222 1.1277 
∆ Export intensity 197 0.0812 3.2821 

∆ Exporters 197 -1.4687 2.3164 

∆ Export Destinations 197 3.7445 0.5477 
∆ Exports Europe 197 -0.2782 3.5327 

∆ Exports non-Europe 197 0.3097 3.6057 

∆ Manufacturing exports  197 -0.7303 1.8842 
RAF airports 197 0.1878 0.5717 

Minor Airports 197 1.8680 2.7963 

Major airports (contiguous) 197 4.6701 7.5585 
Distance 197 -0.5379 4.7981 

IATA passengers 197 -3.6789 6.5954 
Runway length 197 1.4107 3.0459 

∆ Cities 197 0.5678 2.0331 

∆ Countries 197 0.3293 1.2527 

Notes: Data confidentiality rules mean that we cannot report minimum and maximum values. 
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Table 2: Instrument Relevance 
Variable Airports 

 

Airport 

dummy 

Military airfields in 1944 0.5687 0.3950 

Fighter airfields 0.3434 0.2571 
Bomber airfields 0.3331 0.1927 

Coastal airfields 0.2314 0.2445 

Other WW airfields 0.4457 0.3051 

Notes: Data confidentiality rules mean that we cannot report minimum and maximum values. 

 

 

 

 

 

Table 3: Airfield Location Determinants 
Column 1 2 3 4 
Dependent variable: Fighter  

airfields 

Bomber 

airfields 

Coastal 

airfields 

Other 

airfields 

Population1911 0.1922 0.3845 -0.0533 0.1581 
 (1.2183) (1.3433) (-0.5095) (0.7381) 

Population density1911 0.0601 -0.1247 0.0271 -0.1873* 

 (0.7986) (-0.9086) (0.5389) (-1.8232) 
Urbanization1911 -0.0087 0.5213** 0.0167 0.1167 

 (-0.0671) (2.2520) (0.1976) (0.6739) 

Unemployment1933 -0.0620*** -0.0076 0.0000 0.0184 
 (-3.9828) (-0.2209) (0.0002) (0.7168) 

Manufacturing1951 -0.1942 0.0056 0.0007 0.0077 

 (-0.8289) (0.2234) (0.0817) (0.4126) 
Services1951 -0.0256* 0.0205 0.0052 -0.0112 

 (-1.6938) (0.6892) (0.4724) (-0.5012) 

Agriculture1951 -0.0020 -0.0781** 0.0514*** -0.0268 
 (-0.0972) (-2.0712) (3.7286) (-0.9510) 

Ports 0.2264 0.5821** -0.0428 0.1567 

 (1.4171) (2.4471) (-0.4916) (0.8804) 
TTWA size 0.1922 0.3845 -0.0533 0.1581 

 (1.2183) (1.3433) (-0.5095) (0.7381) 

R2 223 223 223 223 
Observations 0.0852 0.0424 0.0959 0.0356 
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Table 4: Exports Results 
Column 1 2 3 4 5 6 7 8 9 10 
Estimator OLS IV-FS IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS 

Dependent variable: ∆Exports Major airport ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports 

Airport 0.5580***  1.1142*** 0.7673*** 0.7740*** 0.7843*** 0.7100*** 0.7131*** 0.8054*** 0.8311*** 
 (3.3557)  (3.7114) (3.0053) (2.8688) (2.9255) (2.7507) (2.7794) (2.8638) (3.0053) 

Fighter airfields  0.1091**         

  (2.5241)         
Bomber airfields  0.0567***         

  (3.0451)         

Coastal airfields  0.1450***         
  (3.8610)         

Other airfields  0.1307***         

  (6.9157)         
Urbanization    0.0318*** 0.0290*** 0.0291*** 0.0275*** 0.0275*** 0.0262*** 0.0310*** 

    (8.6687) (7.6029) (5.0450) (4.7181) (4.6350) (4.4250) (4.4881) 

TTWA size     0.0742*** 0.0741*** 0.0719*** 0.0546** 0.0611*** 0.0681 
     (4.5931) (4.2001) (3.8668) (2.3130) (2.6101) (0.3295) 

Broadband adoption      0.0073 -0.0241 -0.0130 -0.1542 -0.2535 

      (0.0398) (-0.1328) (-0.0702) (-0.7886) (-1.0626) 
Productivity       -0.1309** -0.1431** -0.1401** -0.1264** 

       (-2.3140) (-2.5022) (-2.4032) (-2.1825) 

Employment       0.0160 0.0177 0.0210 0.0286 
       (0.4350) (0.4722) (0.5576) (0.7629) 

Population2005         -0.4139*** -0.3477** 

         (-2.8501) (-2.0791) 

Manufacturing2005        0.0091 -0.0129 -0.0445 

        (0.1056) (-0.1458) (-0.4922) 

Services2005        0.0372 -0.0072 -0.0653 
        (0.2165) (-0.0408) (-0.3668) 

Manufacturing1951          0.0180 

          (0.8258) 
Services1951          -0.0288 

          (-1.4575) 

Agriculture1951          0.0334 
          (1.4197) 

Population1911          -0.0329 

          (-0.1186) 
Unemployment1933          -0.1427 

          (-0.8817) 

Kleibergen-Paap F-statistic - - 26.21 24.20 24.67 25.77 23.32 25.21 21.99 25.24 
Hansen J-statistic (p-value) - - 0.19 0.24 0.53 0.53 0.38 0.31 0.43 0.44 

R2 0.0301 0.3533 0.0002 0.3025 0.3385 0.3375 0.3547 0.3581 0.3577 0.3847 

Observations 223 223 223 223 223 223 223 223 223 223 
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Table 5: Sectoral Results 
Sample (industry code) 50 51 52 55 60 61 62 63 64 

Airport 0.3803*** 0.0896 0.5639*** 0.1437 0.2410* -0.0167 0.0330 0.5378*** -0.0069 

 (3.2520) (0.7414) (5.3045) (1.4950) (1.9156) (-0.4862) (0.6051) (4.4658) (-0.0590) 

Control variables Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Kleibergen-Paap F-statistic 24.40 24.40 24.40 24.40 24.40 24.40 24.40 24.40 24.40 
Hansen J-statistic (p-value) 0.77 0.82 0.95 0.75 0.36 0.62 0.43 0.22 0.66 

R2 0.1657 0.1936 0.0690 0.1846 0.0978 0.3291 0.2601 0.1528 0.2513 

Observations 222 222 222 222 222 222 222 222 222 

Sample (industry code) 65 66 67 70 71 72 73 74 

Airport 0.0883** 0.0961 0.3488** 0.2442 0.1522 -0.2656** 0.1861 -0.1427 

 (2.5499) (0.9375) (2.1967) (1.1336) (1.5347) (-2.0872) (1.3950) (-1.4735) 

Control variables Yes Yes Yes Yes Yes Yes Yes Yes 

Kleibergen-Paap F-statistic 24.40 24.40 24.40 24.40 24.40 24.40 24.40 24.40 

Hansen J-statistic (p-value) 0.82 0.22 0.52 0.10 0.67 0.28 0.40 0.89 

R2 0.3949 0.2293 0.2904 0.1082 0.1132 0.1069 0.0876 0.0351 
Observations 222 222 222 222 222 222 222 222 

Notes: The control variables are the same as those reported in column 10 of Table 4. The industry codes are 2-digit 1992 SIC codes. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, 

respectively. 
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Table 7: Export Dimensions 
Column 1 2 3 4 5 6 
Estimator IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS 

Dependent variable: ∆Export 

intensity 

∆Exporters ∆ Export 

Destinations 

∆Exports 

Europe 

∆Exports  

non-Europe 

∆Manufacturing 

exports 

Airport 0.9061* 1.0238*** 0.1617 1.3956*** 1.2373** 0.6401** 

 (1.7672) (3.3745) (1.4923) (2.9566) (2.3873) (2.5569) 

Broadband adoption -0.2717 -0.4115 -0.0980 -0.6274 -0.8839* -0.1765 
 (-0.6776) (-1.5682) (-1.2501) (-1.3811) (-1.9129) (-0.8057) 

Productivity -0.1146 -0.0322 -0.0307 -0.3123** -0.1369 -0.0209 

 (-1.2042) (-0.4497) (-1.2335) (-2.5591) (-1.2145) (-0.2321) 
Employment 0.0499 0.0244 -0.0064 -0.0210 0.0595 0.0371 

 (0.6975) (0.5773) (-0.5245) (-0.2922) (0.8660) (0.9120) 

TTWA size 0.3949 0.2571 0.1189* 0.6384* 0.5826* 0.2577 
 (1.3970) (1.2315) (1.6574) (1.9385) (1.6679) (1.2280) 

Urbanization 0.0418*** 0.0347*** 0.0054*** 0.0382*** 0.0427*** 0.0247*** 

 (3.2316) (4.1593) (2.9706) (2.6466) (3.3217) (3.6477) 
TTWA employment -0.4858 -0.4524** 0.0217 -0.4142 -0.6348* -0.3764* 

 (-1.3203) (-1.9874) (0.3536) (-1.5431) (-1.7842) (-1.6619) 

Manufacturing share2005 0.0706 -0.2052* -0.0443* -0.3161 0.1090 0.0965 
 (0.2972) (-1.6993) (-1.8789) (-1.3249) (0.6205) (1.0619) 

Services share2005 0.1284 -0.4300* -0.0909** -0.6171 0.2070 0.1756 

 (0.2747) (-1.8202) (-2.0032) (-1.3068) (0.6012) (0.9685) 
Manufacturing share1951 -0.0433 -0.0243 -0.0121 0.0298 -0.0344 0.0121 

 (-1.0534) (-0.9395) (-0.9744) (0.6496) (-0.7546) (0.5748) 

Services share1951 -0.0465 -0.0444** -0.0018 -0.0315 -0.0553 -0.0024 

 (-1.3661) (-2.0929) (-0.2811) (-0.7999) (-1.5703) (-0.1202) 

Agricultural share1951 -0.0440 -0.0289 -0.0143 -0.0442 -0.0524 0.0054 

 (-0.9128) (-1.0271) (-1.5723) (-0.8776) (-1.2075) (0.2068) 
Population1911 -0.2379 -0.1445 -0.1299 -0.6643 -0.4979 -0.2483 

 (-0.6189) (-0.5003) (-1.5693) (-1.5169) (-1.0676) (-0.8828) 

Unemployment1933 -0.0532 -0.2304 0.0212 0.3237 -0.0449 0.0221 
 (-0.2353) (-1.2838) (0.5979) (1.2854) (-0.1631) (0.1241) 

Kleibergen-Paap F-statistic 25.00 25.00 25.00 25.00 25.00 25.00 

Hansen J-statistic (p-value) 0.74 0.31 0.24 0.40 0.47 0.62 
R2 0.3223 0.4315 0.2636 0.3669 0.3724 0.3063 

Observations 223 223 223 223 223 223 
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Table 8: Falsification and Robustness Tests 
Column 1 2 3 4 5 6 7 8 
Estimator IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS IV-SS 

Dependent variable: ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports 

Minor domestic airports -0.2559        
 (-1.27)        

Airports  0.7178*** 0.7959**    0.8255*** 0.8740*** 

  (2.6570) (2.5353)    (2.9978) (3.0581) 
Airport dummy    1.2493**     

    (2.2212)     

Contiguous airports      0.0493**    
     (2.3079)    

Distance to airport      -0.1716*   

      (-1.8172)   
Control variables Yes Yes Yes Yes Yes Yes Yes Yes 

Kleibergen-Paap F-statistic 50.43 42.88 19.81 13.10 30.78 4.06 25.02 24.27 

Hansen J-statistic (p-value) 0.92 0.94 0.28 0.50 0.52 0.50 0.98 0.99 
R2 0.4311 0.4350 0.3519 0.3462 0.3965 0.2959 0.4249 0.4295 

Observations 197 197 223 223 197 197 196 196 

Notes: The control variables are those reported in column 4 of Table 4. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. 
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Table 9: Infrastructure Robustness Tests 
Column 1 2 3 4 5 
Estimator IV-SS IV-SS IV-SS IV-SS IV-SS 

Dependent variable: ∆Exports ∆Exports ∆Exports ∆Exports ∆Exports 

Airports 0.7227** 0.7109** 0.6407** 0.6924** 0.6599** 
 (2.2128) (2.2069) (2.0453) (2.3335) (2.2682) 

∆ Passengers -0.0311     

 (-1.3161)     
Runway length  -0.0547    

  (-1.2044)    

∆ City routes   -0.0357   
   (-0.2396)   

∆ Country routes   0.0901   

   (0.4257)   
High-speed rail    1.2008  

    (1.3939)  

Ports     0.0185 
     (0.1030) 

Control variables Yes Yes Yes Yes Yes 

Kleibergen-Paap F-statistic 50.43 42.88 19.81 13.10 30.78 
Hansen J-statistic (p-value)      

R2 0.4098 0.4081 0.4085 0.4070 0.4054 

Observations 223 223 223 223 223 

Notes: The control variables are those reported in column 4 of Table 4. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively.
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Appendix A: Do Firms use Local Airports to Export? 

 

To examine whether airports foster exports, we examine whether there are significant differences in 

the volume of exports between region   and country   depending on whether there is a flight 

connection between the airport in region   and country  . A unique feature of our data is that it 

provides information on the destination country to which firms sell exports. We estimate the equation 

 

                                         , 

 

where            is the natural logarithm of the value of exports from region   to country   during 

year  ;               is a dummy variable equal to 1 if there exists a flight connection between an 

airport in region   to country   at time  ;   ,   , and    are region, country and year fixed effects, 

respectively;      is the error term. 

We estimate the coefficient   (t-statistic) to be 1.0448 (6.94) using a sample of 4,577 observations. 

The result is consistent with the idea that airports lead local firms to destinations which can be 

accessed using flights from a local airport. Economically, the estimate implies that exports are 

approximately 104% higher to destination countries which are connected to the local airport, relative 

to destinations without a connection. While we stress that the effects cannot be interpreted as causal in 

nature, they are instructive and the patterns are consistent with airports playing a role in fostering 

exports. 

 

Appendix B: Service Industries Description 

 

Table B.1: Service Industries in the Data Set 
SIC (1992) 2-Digit Industry Code Industry Description 

50 Sale, maintenance, and repair of motor vehicles and motorcycles; retail sale of automotive fuel 

51 Wholesale trade and commission trade, except of motor vehicels and motorcycles 
52 Retail trade, except of motor vehicles and motorcycles, repair of personal an household goods 

55 Hotels and restaurants 

60 Land transport; transport via pipelines 

61 Water transport 

62 Air transport 

63 Supporting and auxiliary transport activities; activities of travel agencies 
64 Post and telecommunications 

65 Financial intermediation, except insurance and pension funding 

66 Insurance and pension funding, except compulsory social security 
67 Activities auxiliary to financial intermediation 

70 Real estate activities 
71 Renting of machinery and equipment without operator and of personal and household goods 

72 Computer and related activities 

73 Research and development 
74 Other business activities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


