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1. Introduction 
Recent decades have seen a remarkable expansion of production networks across borders. 

As firms have growingly sourced intermediate inputs from foreign suppliers, trade in intermediate 
goods increased substantially (Baldwin, 2016; Kimura, 2020). In the formation of production 
networks, supplier-manufacturer relationships start from searching business partners, negotiating 
contracts, and building trustful relationships. Customizing specialized inputs requires close 
collaboration between suppliers and manufacturers and involves the coordinated management of 
production, quality, and delivery system across several supplier tiers. Advances in information 
and communication technologies facilitated cross-border coordination in production networks. 
Meanwhile, these tasks process a vast amount of uncodified and implicit information for 
trustworthy cooperation and coordinated production. Face-to-face interactions for efficient 
communication can help to resolve coordination problems (Storper and Venables, 2004; He et al., 
2017). However, there is limited evidence on the role of face-to-face contacts in shaping 
production networks across borders. 

In this paper, I seek to estimate the impact of face-to-face communication (FFC hereafter) 
on trade in intermediate inputs by exploiting an exogenous decline in FFC costs due to the new 
opening of nonstop passenger flights between Japan and Europe over Siberian routes from 1986. 
During the cold-war period, the Soviet Union did not allow foreign airlines to operate scheduled 
flights in transit without landing over the Soviet airspace. In the early 1980s, Japan Airlines (JAL) 
operated direct flights from Tokyo to London and Paris with a stopover in Moscow or Anchorage. 
While nonstop trans-Siberian flights were technologically plausible and commercially preferable 
at the time, it was not until February 1985 that the Soviet government approved JAL to fly nonstop 
flights over the Soviet airspace: JAL started to operate new trans-Siberian flights between Tokyo 
and London (Paris) in 1986. As shorter nonstop flights reduce travel time and opportunity costs 
of inconvenience (e.g., Gronau, 1970), the new opening of nonstop trans-Siberian flights provides 
a natural experimental setting to examine whether an exogeneous decline in travel time and costs 
for in-person meetings abroad helped to shape Japan’s production networks in Europe. 

Face-to-face contacts by international business travel can affect trade in intermediate inputs 
through a reduction in information frictions to production networks. Specifically, information 
frictions arise from relationship-specific problems in supplier-manufacturer transactions such as 
product valuation, search costs, and contractual problems. The relationship problems in supply 
chains can be reduced by in-person meetings between suppliers and manufacturers. As the 
opening of nonstop flights can facilitate in-person meetings across borders, lower information 
frictions can increase trade in intermediate inputs. To examine this hypothesis, I estimate the 
standard gravity model for the value of exports in intermediate goods from Japan to foreign 
markets for the period 1980-1989. I exploit a variation in the weekly frequency of nonstop trans-
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Siberian flights by Japanese airlines from 1986 to identify the causal impact of nonstop flights on 
Japan’s exports in intermediate inputs to European destination countries. I also estimate the 
response of exports at the extensive margin to assess whether nonstop flights increase the variety 
of intermediate goods from Japan to European destinations. 

The main findings of this paper can be summarized as follows. Nonstop passenger flights 
over Siberian airspace from 1986 increased significantly Japan’s exports in intermediate goods to 
nonstop-flight European destinations. The results suggest that 7 more nonstop flights per week, 
i.e., daily flights, are predicted to increase exports in intermediate goods by 26%. With 10 flights 
per week, I find that the positive impact increases to 39%. The opening of nonstop flights has an 
economically large impact on exports in intermediate goods. Additionally, 7 more nonstop flights 
per week are predicted to increase the likelihood of observing a new variety of intermediate goods 
by 6.1 percentage points. As the mean of export dummy is 0.22, the marginal effect at the 
extensive margin is economically large. These results can be interpreted as suggesting that shorter 
flights reduce FFC costs in European destinations and promote production networks between 
Japan and nonstop-flight European destinations. 

A key threat to identification is that nonstop passenger flights may correlate with other 
changes in flight networks between Japan and Europe, which can affect Japan’s exports in 
intermediate goods. To check confounding factors, I include a wide range of flight variables such 
as indirect passenger flights and freight flights between Japan and Europe in the baseline 
specification and confirm the robustness of main results to these control variables. Additionally, 
I examine whether alternative explanations are consistent with the positive impact of nonstop 
flights, including explanations based on other trade costs, air transport costs, unobserved positive 
shocks in Europe, and air transport frequency. As there is no strong evidence to support alternative 
interpretations, I argue that the opening of nonstop flights promoted production networks mainly 
through a decline in FFC costs. 

This paper is similar to the work by Sӧderlund (2023) in that air liberalization in the Soviet 
is used to examine the relationship between business travel and trade. While Sӧderlund (2023) 
estimates the impact of the shortest air travel time on trade between East Asia and Europe, I 
examine Japan’s exports in intermediate inputs with data on all flights from Japan to European 
destinations during the sample period. My approach is advantageous in that the weekly frequency 
of nonstop trans-Siberian flights is directly related to exports in intermediate inputs and other 
flight variables such as indirect passenger and freight flights can be explicitly controlled for. As 
the marginal effects of nonstop flight frequency decrease over time, my evidence highlights the 
fixed-cost nature of FFC in building production networks. Additionally, I show that nonstop trans-
Siberian flights do not have a systematic impact on trade in other goods such as capital, consumer 
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goods, time-sensitive goods, consistent with the interpretation that FFC is crucial in shaping 
production networks. 

This paper is related to the literature not only on the relationship between air transport and 
trade (Alderighi and Gaggero, 2017; Yilmazkuday and Yilmazkuday, 2017; Sӧderlund, 2023; Ho 
et al., 2023), but on the relationship between international travel and trade (Kuldendran and 
Wilson, 2000; Cristea, 2011; Poole, 2013; Startz, 2021). These studies provide evidence for the 
positive relationship between air transport (travel) and trade and highlight the role of face-to-face 
contacts as one of key linkages between air transport and trade. While this paper also emphasizes 
the role of face-to-face interactions in trade, the positive relationship between air transport and 
trade can be generated by alternative linkages such as air transport costs. Using a complete dataset 
on air flights by Japanese airlines from Japan to nonstop-flight destination Europe, this paper 
carefully examines alternative interpretations and provide evidence that face-to-face contacts play 
a key role in explaining the positive impact of nonstop flights on trade in intermediate inputs. 

The rest of this paper is organized as follows. Section 2 provides a historical background for 
the new opening of nonstop trans-Siberian flights from Japan to Europe, with a focus on bilateral 
air agreements between Japan and the Soviet. Section 3 discusses a conceptual framework for a 
linkage between FFC and trade in intermediate goods and an empirical specification to estimate 
the impact of nonstop flights on trade. Section 4 describes data sources on international flights in 
Japan and exports in intermediate goods. Section 5 shows estimation results with a robustness 
check. Finally, section 6 concludes. 
 
2. Background of Trans-Siberian Flights 

This section provides a background for the new opening of nonstop direct flights between 
Japan and Europe to fly over the Soviet Union in 1986. I describe a brief history of the air treaty 
between Japan and the Soviet Union to explain a development of Europe-bound flights by JAL 
over the Soviet airspace. The following description highlights the key role of political negotiations 
between the Soviet and Japanese governments in opening the new flight routes over the Soviet 
airspace. 

A formal negotiation for air transportation between the Soviet Union and Japan started when 
the Soviet government proposed to open a new route for air transportation between Khabarovsk 
and Tokyo in 1958 (Masui and Yamauchi, 1990, pp. 179-183). While the Japanese government 
claimed that a flight route between capital cities in the Soviet Union and Japan is a top priority 
for bilateral air transportation, the Soviet government maintained the restrictive air policy to 
prohibit foreign airlines from flying over the Soviet airspace. For this reason, the Soviet Union 
and Japan did not reach an agreement over the new flight route. 
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The Soviet and Japanese governments re-started a negotiation for air transportation in 1963 
and signed the air treaty in January 1966, which came into effect in March 1967. The treaty 
confirms the following air rights: code-sharing flights between Tokyo and Moscow by Soviet and 
Japanese airline companies, starting an operation of flights solely by each airline company within 
two years, and air transportation from Tokyo to further destinations such as Paris, London, and 
other airports in third countries. Based on the air treaty, JAL and Aeroflot concluded a commercial 
agreement over the operation of air transportation between Tokyo and Moscow, including the 
specific aircraft used for flights, Soviet and Japanese members of flight crews, and allocation of 
flight revenues and expenditures. While a direct flight between Tokyo and Moscow started in 
April 1967, JAL started an independent operation of flight services between Tokyo and Europe 
(i.e., Paris and London) with a mandatory stopover in Moscow by a McDonnel Douglas DC-8 
airplane in March 1970.1 

The technological development of commercial airplanes such as the Boeing 747 in 1970 
brought about the advent of mass transportation by long-haul air travel. JAL introduced the 
Boeing 747 for international air services in the 1970s. For instance, JAL used the Boeing 747 for 
a nonstop direct route between Tokyo and Los Angeles in 1979, which flied a distance of around 
5,458 miles.2 JAL introduced the Boeing 747-200B to operate a nonstop direct flight between 
Tokyo and New York in 1983, which flies a distance of around 6,723 miles. Meanwhile, JAL 
used the Boeing 747 for air services between Tokyo and London (Paris) with a stopover in 
Anchorage, operating 4 flights per week at the time; the crow-fly distance between these cities is 
around 6,000 miles, respectively. From a technological point of view, it became generally 
plausible for JAL to operate a nonstop flight service between Tokyo and European cities in the 
early 1980s.3 

In 1983, there were two major air routes to fly from Tokyo to London and Paris: a direct 
flight with a stopover in Moscow or in Anchorage.4 As compared with these routes, a nonstop 
trans-Siberian route could save around 3 hours on a flight via Moscow and 6 hours on a flight via 

 
1 See the New York Times article entitled “Siberian Corridor Opens to Airlines” on March 22, 1970. 
2  See Aviation Facts & Figures by the Japan Civil Aviation Promotion Foundation and the Civil 
Aviation Bureau under the Japanese Ministry of Land, Infrastructure, Transport and Tourism. 
3 Finnair is the first airline company to fly a nonstop airplane from Western Europe to Japan with a 
McDonnel Douglas DC-10-30ER in 1983, with a weekly frequency of one flight for an estimated 
flight time of 13 hours. For Soviet airspace restrictions, Finnair circumvented the Siberian airspace by 
flying directly north from Helsinki over the North Pole and back south through the Bering Strait. 
According to the Flight International article on October 25, 1986, the Finnair took ten years to win 
landing rights in Japan for its nonstop service to Tokyo and had the rights only on condition that it 
flies the long way around in an indirect route. 
4 A third route was a southern route to fly between Japan and Europe with stopovers in Asia and 
Middle East. 
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Anchorage. Shorter flight time can save on operation costs of airplanes such as fuel costs.5 From 
an operational point of view, nonstop flights over the Siberian airspace are more cost-effective 
than flights with a stopover. Additionally, flight passengers can save on travel time for the nonstop 
flight route. JAL’s then vice President stated that “despite the fact that some passengers like to 
stop off at Moscow or Anchorage for a break and duty-free purchases, the great majority say they 
prefer the direct flight.”6 Meanwhile, passenger normal unrestricted fares as specified by the 
International Air Transport Association were 405,500 Japanese Yen in 1984 for a one-way ticket 
in an economy class across all the routes from Tokyo to London (OFC, 1984). Since longer time 
travel were not compensated for lower air fares, a reduction of travel time in shorter routes should 
have a pronounced influence on passengers who simply want to access European cities. From 
passengers’ point of view, there was a strong demand for nonstop flight services to connect Tokyo 
and European cities than for flights with a stopover in Moscow or Anchorage. 

While a long-distance flight over the trans-Siberian route between Japan and Europe were 
technologically plausible and commercially preferable, it was not until February 1985 that the 
Soviet government approved JAL to fly a nonstop flight between Tokyo and Europe over a trans-
Siberian route without a stopover in the Soviet Union.7 Following the air services agreement, 
JAL started to operate a new nonstop flight between Tokyo and London (Paris) over the Soviet 
airspace in April 1986. Since the Soviet Union was not a party to the International Air Services 
Transit Agreement, the country did not multilaterally grant foreign airlines the right to fly for 
scheduled transport in transit without landing: any flight route over the Soviet airspace must be 
agreed in a bilateral agreement on air services. Thus, it was the first time for foreign airlines to 
obtain the right of transit passage over Siberia. 

According to Milde (2000), the Soviet authorities had a monetary motivation to permit 
foreign airlines to fly over Siberia. First, the Soviet could gain steady income in foreign currency 
for the provision of route navigation facilities and services for flights over the Soviet airspace. 
Although their service quality was not deemed satisfactory, the air navigation charges over the 
Siberian routes were recorded as the highest published charges in the world. Second, the Soviet 
introduced royalties for the transit passage over the Soviet airspace, which were confidentially 
negotiated and agreed under the form of commercial agreements between foreign airlines and 
Aeroflot. While the Soviet introduced a new monetary burden to operate trans-Siberian air routes, 

 
5 According to the Wall Street Journal article entitled “Moscow pockets millions in fees to fly over 
Siberia” on July 1, 2002, an estimated operational cost of flying Boeing 747-400 is about 8,000 USD 
per hour, implying that a round trip of trans-Siberian routes can save 48,000 USD for a flight with a 
stopover in Moscow.  
6 See the Flight International article entitled “Soviet airspace warms up” on April 5, 1986. 
7 See the AP NEWS article entitled “Soviets grant Japan Air Lines trans-Siberian route to Europe” on 
February 11, 1985. 
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foreign airlines accepted such commercial agreements for the operational and commercial 
benefits of shorter flight routes. 

In sum, the technological development of commercial airplanes enabled a nonstop direct 
flight between Japan and Europe over Siberia, for which both air operators and passengers have 
a strong preference over alternative flight routes. Since the Soviet Union did not multilaterally 
grant foreign airlines the right of transit passage over Siberia, it was the Soviet approval in 
February 1985 that effectively determined the opening of nonstop flights between Tokyo and 
Europe over Siberia in 1986. In this respect, the opening of nonstop flights between Japan and 
Europe is plausibly exogenous from a perspective of Japanese exporters, implying that they 
should not have real effective influence on the opening of trans-Siberian flights. Meanwhile, 
shorter flight routes reduced travel time and opportunity costs of inconvenience largely for in-
person meetings in European markets. In this respect, it is an ideal experimental setting in which 
Japanese exporters should face a large exogenous reduction in FFC costs to build production 
networks in Europe. 
 
3. Empirical Strategy 
3.1.  Conceptual Framework 

To consider how FFC affects trade in intermediate goods, I start to explain a conceptual 
framework based on a standard gravity model of trade (Head and Mayer, 2014; Redding and 
Weinstein, 2019). In the gravity equation, bilateral trade flows between origin and destination 
markets depend not only on the economic size and multilateral trade resistances in origin and 
destination markets, but on bilateral trade barriers between origin and destination markets. Trade 
barriers are determined by tariffs, transportation costs, information frictions, and other 
unobserved factors. Information frictions in bilateral trade barriers are shaped partly by FFC costs 
between exporters and importers. Larger FFC costs translate into greater information frictions 
between trading partners and discourage trade flows. As a result, the cost of in-person meetings 
in foreign markets can discourage an international development of production networks through 
information frictions in bilateral trading transactions. 

Information frictions to trade in intermediate inputs can arise from relationship-specific 
problems in supplier-manufacturer transactions. First, manufacturers’ assessment for intermediate 
inputs can affect information frictions in production networks. Manufacturers may have unique 
valuations for available intermediate inputs and their favorable attributes are evaluated from 
customized products, delivery services, and technical support after sales. These attributes are 
specific to supplier-manufacturer relationships and can be strengthened by in-person interactions 
between individual suppliers and manufacturers. While in-person meetings require business travel 
costs for suppliers to meet manufacturers, suppliers can improve relationship-specific valuations 
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for their products through in-person meetings. Since higher valuations by manufacturers may 
increase suppliers’ sales, suppliers have an incentive to invest in building a business relationship 
with manufacturers (Cristea, 2011). In this linkage, FFC can mitigate information frictions and 
thus promote trade in intermediate inputs. 

Second, information frictions can arise for search costs in matching suppliers and 
manufacturers (Allen, 2014; Bernard et al., 2019; Startz, 2021). Manufacturers produce 
manufacture goods in separable production tasks such as intermediate input processing and final 
assembly of inputs. Manufacturers can conduct these tasks by in-house production or outsource a 
given set of production tasks to suppliers. To produce final goods in a production network, 
manufacturers can engage in final assembly whereas suppliers engage in upstream tasks to 
provide intermediate inputs for them. While manufacturers and suppliers can jointly produce final 
goods after coordinating their production, manufacturers and suppliers pay search costs to observe 
the characteristics of available products and buyers with the highest expected price for their tasks, 
thereby allowing for the matching of production tasks. While digital communication such as the 
internet can facilitate a search over the most efficient match between suppliers and manufactures 
from alternative partners and products, search tasks can be costly for incomplete information and 
uncertainty on these characteristics. Meanwhile, in-person meetings allow for efficient 
communication between suppliers and manufacturers on their capability and products, and lower 
FFC costs can reduce search costs to realize a match between suppliers and manufacturers in a 
production network. 

Finally, information frictions can arise for contracting problems between suppliers and 
manufacturers (Greif, 1989; Rauch and Trindade, 2002; Nunn, 2007; Startz, 2021). After forming 
a production network between suppliers and manufacturers, suppliers may make relationship-
specific investments to produce customized products for manufacturers whereas manufacturers 
do so to develop a new product using customized inputs. While they agree to sign a contract on 
product characteristics and production coordination in their relationship, their contract may not 
be perfectly enforced ex post. To resolve contractual problems, suppliers and manufacturers 
communicate to enforce their contracts and coordinate their production tasks. In this respect, in-
person meetings can help to facilitate efficient communication to resolve contractual issues. 

Taken together, information frictions can arise from relationship-specific problems in 
supplier-manufacturer transactions through product valuation, search costs, and contractual 
problems. While this paper does not seek to identify key sources of information frictions, in-
person meetings between buyers and sellers can reduce information frictions. As a result, shorter 
nonstop flights can mitigate information frictions across border and increase bilateral flows in 
intermediate inputs. 
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3.2.  Empirical Specification 
To examine whether FFC costs affect production networks, I modify the standard gravity 

model for Japan’s exports of intermediate goods. Specifically, I estimate the specification for 
foreign market j, product p, and year t: 

𝐸𝐸𝑗𝑗𝑗𝑗𝑗𝑗 = 𝑒𝑒𝑒𝑒𝑒𝑒�𝛽𝛽1𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗 + 𝒁𝒁′𝑗𝑗𝑗𝑗𝜹𝜹+ 𝑓𝑓𝑗𝑗𝑗𝑗 + 𝑓𝑓𝑗𝑗𝑗𝑗� ∙ 𝜀𝜀𝑗𝑗𝑗𝑗𝑗𝑗     (1) 
where 𝐸𝐸𝑗𝑗𝑗𝑗𝑗𝑗 is the value of exports in intermediate goods p from Japan to foreign market j in year 

t. This specification allows me to examine an overall change in intermediate-goods exports at the 
extensive and intensive margin. 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗  is a proxy variable for FFC costs across borders and 

measured by nonstop trans-Siberian flights from Japan to European destinations since 1986. 
Specifically, the variable is defined by the weekly frequency of nonstop direct flights by Japanese 
airlines from Tokyo to destination airports in market j for year t. An alternative variable is defined 
by a dummy variable that takes on unity for market j in year t if Japanese airlines operated nonstop 
trans-Siberian flights and zero otherwise. The coefficient of nonstop direct flights, 𝛽𝛽1, is of main 
interest and predicted to be positive in sign. 

𝒁𝒁𝑗𝑗𝑗𝑗 is a vector of variables to control for time-varying country characteristics in market j, 
including the log of real GDP and GATT membership.8 𝑓𝑓𝑗𝑗𝑗𝑗 is market-product fixed effects to 

control for unobserved time-invariant heterogeneity in foreign markets and products. These 
factors include any determinants of intermediate-goods trade that are persistent during the sample 
period such as geography, culture, political relationships, institutions, and other comparative 
advantage reasons of production location. 𝑓𝑓𝑗𝑗𝑗𝑗  is time-varying product-level fixed effects to 

control for time-varying product characteristics. These factors include any determinants of 
intermediate-goods exports at the product-level such as product specifications, production 
technology, and consumer preferences for specific goods. 𝜀𝜀𝑖𝑖𝑗𝑗𝑗𝑗 is an error term. Additionally, I 

address an econometric problem of heteroscedasticity and the presence of zero export flows by 
using Poisson pseudo-maximum likelihood (PPML) estimation. 

A crucial econometric concern in equation (1) is potential endogeneity bias in nonstop trans-
Siberian flights, 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗 . I discuss potential sources of the endogeneity bias as follows. First, 

governments strictly regulate air transportation services between countries and thus airline 
companies must report the complete information on scheduled passenger flights, including flight 
frequency, airplanes used for flight services, and airports used for departure, transit, and arrival. 
Since I use the official information on scheduled passenger flights, measurement errors in the 
variable, 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗, should be negligible. 

 
8 While time-fixed variation in multilateral resistance in destination markets is controlled for by the 
market-product fixed effects, I cannot include market-time fixed effects for perfect collinearity with 
the flight variable. 
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Second, a supply of passenger flight services is typically determined by a demand for business 
and tourism passengers in air routes. If Japanese exporters of intermediate goods increase a 
demand for air passengers, the coefficient of 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗 may suffer from a reverse causality bias. To 

mitigate the bias, I focus on the new opening of nonstop trans-Siberian flights from Japan to 
European destinations. As discussed in section 2, the Soviet approval plays a dominant role in 
determining the timing of trans-Siberian flights. While business passengers by Japanese firms 
should partly induce Japanese airline companies to open shorter flight routes, Japanese exporters 
should have little effective influence on the specific timing and frequency of nonstop flights over 
the Soviet Union. From exporters’ perspective, it is reasonable to assume that Japan’s exports in 
intermediate goods did not have a strong effective influence on the opening of nonstop trans-
Siberian flights to European destinations, suggesting that a reverse causality bias should be small. 

I include a wide variety of fixed effects at the country- and product-level to reduce a potential 
omitted-variables bias in 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗. However, such a potential bias cannot be ruled out completely. 

First, unobserved macroeconomic shocks in Europe can have a significant impact on Japan’s 
exports in intermediate goods, which may coincide with the timing of first trans-Siberian flights. 
While such confounding factors cause a bias in the coefficient of 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗, the opening of trans-

Siberian flights was made possible by the policy decision of the Soviet government, rather than 
macroeconomic conditions in Europe. From a policy perspective, macroeconomic shocks in 
Europe are to a large extent independent of first nonstop trans-Siberian flights. Second, airline 
companies determine the operation of nonstop direct flights in flight networks and thus any 
consequent changes in indirect flights to Europe can affect exports in intermediate goods via air 
travel costs. To this end, I conduct a robustness check to control for other passenger flights from 
Japan to European destinations. Additionally, air freight services may correlate with passenger 
flights and trade in intermediate goods because passenger and freight air services depend on 
airport infrastructures. To disentangle an impact of freight services, I control explicitly for freight 
flights from Japan to European destinations. 

My baseline specification captures an overall change in exports of intermediate goods at the 
extensive and intensive margin. If lower FFC costs promote a new formation of production 
networks, nonstop flights can increase the variety of intermediate goods from Japan to European 
destinations. To assess the response of exports at the extensive margin, I estimate a linear 
probability model for foreign market j, product p, and year t: 

P�𝐷𝐷𝑗𝑗𝑗𝑗𝑗𝑗 = 1� = 𝛿𝛿1𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗 + 𝒁𝒁′𝑗𝑗𝑗𝑗𝜹𝜹 + 𝑓𝑓𝑗𝑗𝑗𝑗 + 𝑓𝑓𝑗𝑗𝑗𝑗 + 𝑒𝑒𝑗𝑗𝑗𝑗𝑗𝑗     (2) 
where 𝐷𝐷𝑗𝑗𝑗𝑗𝑗𝑗  is a dummy variable that takes on unity if Japan has positive export values in 

intermediate goods p to market j for year t and zero otherwise.9 P�𝐷𝐷𝑗𝑗𝑗𝑗𝑗𝑗� shows the probability 

 
9 The sample excludes countries and products with no exports from Japan during the study period. 
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that Japan exports intermediate goods p to market j for year t. Since the opening of nonstop flights 
can reduce FFC costs in production networks, 𝛿𝛿1 should be positive in sign. While the linear 
probability model can account for a number of fixed effects across market, product, and year, 
predicted values may not be between zero and one. This concern is not serious because the causal 
effect of nonstop flights is central to my analysis. 
 
4. Data Description 
4.1.  Data on International Flights in Japan 

Data on passenger flights come from Aviation Facts & Figures (AFF) published by the Japan 
Civil Aviation Promotion Foundation and the Civil Aviation Bureau under the Japanese Ministry 
of Land, Infrastructure, Transport and Tourism. The AFF is a series of statistical yearbooks on 
Japanese aviation services, airports, and policies since the 1970s, with information on regularly 
scheduled flights operated by Japanese and foreign airline companies. Specifically, the flight 
information includes the name of the airline company, a weekly frequency of passenger and cargo 
flights, flight routes with departure, transit (technical landing), and arrival airports in Japan and 
foreign countries, scheduled flights in code sharing, and airplane types used for scheduled flight 
services. Meanwhile, scheduled flights independently operated by foreign airlines do not provide 
information on detailed flight routes such as departure, transit, and arrival airports. Their direct 
nonstop and indirect flight services cannot be separated. 

Data on nonstop flights over trans-Siberian routes are taken from international passenger 
flights operated by Japanese airlines including JAL and All Nippon Airways (ANA). Table 1 
shows a summary of nonstop trans-Siberian flights by JAL and ANA for the period 1985-1990. 
While there did not exist any nonstop flight in 1985, JAL started to operate a nonstop flight once 
in a week from Tokyo to London in 1986, which increased to 4 flights per week in 1987, 6 flights 
per week in 1988, and daily flights in 1989. JAL operated two nonstop flights per week from 
Tokyo to Paris in 1986, which increased to 4 flights per week in 1988 and daily flights in 1990. 
JAL also operated 3 nonstop flights per week from Tokyo to Frankfurt in 1988, which increased 
to 4 flights in 1989 and daily flights in 1990. Additionally, ANA started to operate 3 nonstop 
flights per week from Tokyo to London in 1989 and 2 nonstop flights per week from Tokyo to 
Paris in 1990. Additionally, ANA operated 2 nonstop flights per week between Tokyo and 
Stockholm with Scandinavian Airlines from 1989. 

---Table 1 here--- 
In robustness checks, I use the AFF to construct control variables on a weekly frequency of 

passenger and freight flights from Japan to Europe. Specifically, flight via Moscow is passenger 
flights with a stopover in Moscow from Japan to European destinations. Flight via Anchorage is 
passenger flights with a technical landing in Anchorage from Japan to first and second European 
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destinations. Flight via Southern routes is passenger flights with stopovers in Bangkok and other 
Middle East cities from Japan to European destinations. Additionally, freight flight is a weekly 
frequency of cargo flights operated by JAL, Nippon Cargo Airlines (NCA), and other foreign 
airlines from Japan to European destinations with a technical landing in Anchorage or Fairbanks. 
 
4.2.  Data on Exports in Intermediate Goods 

Data on exports come from the UN COMTRADE database. I use trade statistics reported by 
Japan for the period 1980-1989. The end year of the sample period is determined because the 
unification of East and West Germany in 1990 could have a large impact on Japan’s exports to 
West Germany, one of my treatment countries. Export products are defined at the 5-digit level in 
the Standard International Tarde Classification (SITC) Revision 2. To construct data on exports 
in intermediate goods, I use a conversion table between the SITC Revision 2 and the classification 
in Broad Economic Categories (BEC) Revision 4, which is provided by the United Nations 
Statistics Division. 

The BEC classification has primary, intermediate, and final goods in the first category. 
Intermediate goods have subcategories in processed goods and parts/components whereas final 
goods have subcategories in capital and consumption goods. Specifically, intermediate goods are 
defined as (i) processed goods in food and beverages for industry and industrial supplies and (ii) 
parts and components in capital goods and transport equipment. Fuels and lubricants are included 
in the subcategory of processed goods but excluded from the intermediate goods. While I use the 
first BEC code matched with the SITC codes at the 5-digit level, some SITC codes may be 
matched with multiple BEC codes. For a robustness check, I use first and second BEC codes to 
define the intermediate goods.10 

To illustrate the importance of nonstop flights in trade, Figure 1 shows exports in intermediate 
goods from Japan to nonstop-flight European destinations (the U.K., France, Germany, and 
Sweden) and to other markets during 1980-1989. To compare export changes between these 
foreign markets, the value of exports in intermediate goods is aggregated for each group and 
normalized to take a value of 100 for 1985. Before the opening of nonstop trans-Siberian flights 
in 1986, Japan’s exports in intermediate goods exhibit similar trends during 1980-1985. In the 
wake of first nonstop trans-Siberian flights in 1986, intermediate-goods exports to nonstop-flight 
destinations started to increase sharply over time. Although exports to other foreign markets also 
show an upward trend from 1986, the export growth is significantly higher in the nonstop-flight 
destinations. Thus, the opening of nonstop flights can have a significant impact on Japan’s exports 
in intermediate goods. 

 
10 The results are available upon request. 
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---Figure 1 here--- 
 Another implication from Figure 1 is that Japan’s exports in intermediate goods appear to 
move in tandem between nonstop-flight European destinations and other markets before 1986. 
These export trends suggest that exports to nonstop-flight European destinations and other 
markets would exhibit a similar trend in the absence of nonstop trans-Siberian flights from 1986. 
Exports to other markets would well represent a counterfactual export trend in nonstop-flight 
European destinations that would have prevailed in the absence of nonstop trans-Siberian flights. 
This observation supports a parallel trends assumption for a difference-in-differences method 
with a dummy for nonstop flights. 
 
5. Estimation Results 
5.1.  Baseline Results 

Table 2 shows the summary statistics of Japan’s exports in 756 intermediate products at the 
5-digit SITC-level across 161 economies for 1980-1989. A list of sample economies is shown in 
Appendix Table 1. The value of exports is measured in millions of nominal USD: the mean and 
standard deviation of exports in intermediate goods are 0.86 and 8.34, respectively. While the 
total number of observations is 463,241, there are 197,039 observations with zero export values, 
suggesting that it is crucial to account for the presence of zero export flows. 

---Tables 2 and 3 here--- 
Table 3 shows the PPML results of equation (1), with standard errors clustered by destination 

markets. In column (1), the coefficient of nonstop-flight frequency is significant and positive, 
suggesting that nonstop passenger flights increased exports in intermediate goods from Japan to 
nonstop-flight European destinations significantly following the opening of trans-Siberian air 
routes. To gauge the economic magnitude of nonstop flights, the result suggests that 7 more 
nonstop flights per week, i.e., daily flights, should increase exports in intermediate goods by 
26%.11 Using the maximum value of nonstop flight frequency, 10 flights per week, the positive 
impact on exports increases to 39%. Column (2) shows that the coefficient of nonstop flight 
dummy is significant and positive, suggesting that the opening of nonstop trans-Siberia flights 
increased Japan’s exports in intermediate goods by 22%.12 In sum, the opening of nonstop trans-
Siberian flights has an economically large impact on exports in intermediate goods. These results 
can be interpreted as suggesting that shorter flights reduce FFC costs in European destinations 
and consequently promote international production networks between Japan and nonstop-flight 
European destinations. 

 
11 The marginal effect is computed by 100 ∙ (𝑒𝑒𝑒𝑒𝑒𝑒(0.033 ∙ 7)− 1). 
12 The marginal effect is computed by 100 ∙ (𝑒𝑒𝑒𝑒𝑒𝑒(0.20)− 1). 
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Table 4 shows the OLS results of export responses at the extensive margin. Column (1) 
shows that the coefficient of nonstop flight frequency is significant and positive, suggesting that 
nonstop passenger flights increased the probability of observing a new variety of intermediate-
goods exports from Japan to nonstop-flight European destinations. To measure the economic size, 
I find that 7 more nonstop trans-Siberian flights increase the likelihood of observing export variety 
by 6.1 percentage points. As the mean of export dummy is 0.22, the marginal effect of nonstop 
flights on exports at the extensive margin is economically large. Column (2) shows that the 
coefficient of nonstop flight dummy is significant and positive. Nonstop trans-Siberian flights 
increased the probability of observing Japan’s exports in intermediate goods by 4.6 percentage 
points. These results suggest that a decline in FFC costs could facilitate a new relationship 
between suppliers and manufacturers across borders. 

---Table 4 here--- 
 
5.2.  Robustness Checks 

There is a concern that the positive coefficient of nonstop flights may pick up an effect of 
other changes in flight networks between Japan and Europe following the opening of trans-
Siberian air routes. Confounding factors in alternative flight routes pose a threat to identifying the 
impact of face-to-face contacts via nonstop flights. To this end, I include a wide range of 
additional flight variables in the baseline specification and report the results in Table 5, with the 
definition and summary statistics of control variables in Appendix Table 2. 

---Table 5 here--- 
In column (1) of Table 5, I address an improved access to other Europe from nonstop-flight 

European destinations by including a dummy variable that takes on unity for European countries 
from 1986, except for the U.K., France, West Germany, Sweden, and the Soviet Union. While 
the coefficient of this variable is not significant, the coefficient of nonstop flights is significant 
and positive. In column (2), I include a weekly frequency of flights with a stopover in Moscow 
from Japan to European destinations. While the coefficient of flight via Moscow is not significant, 
the coefficient of nonstop flights remains significant and positive. In column (3), I control for a 
weekly frequency of flights with a stopover in Anchorage from Japan to first European 
destinations. As trans-Siberian flights replaced these air routes, the coefficient is significant and 
negative, whereas the coefficient of nonstop flights is significant and positive. In column (4), I 
include a weekly frequency of flights with a stopover in Anchorage from Japan to second 
European destinations. The coefficient of flight via Anchorage to second destinations is not 
significant while the coefficient of nonstop flights remains significant and positive.  

In column (5), I control for a weekly frequency of Southern route flights with stopovers from 
Japan to European destinations. While the coefficient of flight via South is not significant, the 
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coefficient of nonstop flights is significant and positive. In column (6), I include a weekly 
frequency of freight flights from Japan to European destinations. The coefficient of freight flights 
is not significant whereas the coefficient of nonstop flights remains significant and positive. In 
column (7), I control for a weekly frequency of passenger flights in Japan by foreign airlines in 
the U.K., France, West Germany, and Sweden. The coefficient of foreign-airline flights is 
significant and negative while the coefficient of nonstop flights remains significant and positive. 
In column (8), I include a dummy variable that takes on unity for Finland from 1983 as Finnair 
flied a nonstop airplane from Helsinki to Japan over the North Pole from 1983. The coefficient of 
Finnair is not significant whereas the coefficient of nonstop flights is significant and positive. 
Taken together, the positive coefficient of nonstop flights is robust to additional control variables 
on flights and thus should not be driven by concurrent changes in flight networks between Japan 
and Europe. 
 
5.3.  Alternative Explanations 

My discussions up to this point highlight the positive impact of nonstop flights on exports in 
intermediate goods, consistent with the hypothesis that FFC is essential to production networks. 
This interpretation assumes that FFC is intensive in production networks and an improvement in 
flight access reduces a cost of in-person meetings for suppliers and manufacturers across borders. 
This section examines whether alternative explanations are consistent with the positive impact of 
nonstop flights. 

First, my argument suggests that shorter air travel reduces the cost of in-person meetings and 
thus increase trade in intermediate goods that require a substantial input of FFC in production 
networks. If nonstop flights also increase exports in goods that are produced with less frequent 
FFC between buyers and sellers, shorter air travel may actually reduce other trade costs. To this 
end, I estimate my specification for Japan’s exports in capital and consumption goods, which may 
arguably require less frequent in-person contact in international transactions. In column (1) of 
Table 6, the coefficient of nonstop flight frequency is not significant for capital goods, suggesting 
that nonstop flights had little impacts on Japan’s exports in capital goods. In columns (2) and (4), 
the coefficient of nonstop flight frequency is not significant for durable and non-durable consumer 
goods. Meanwhile, column (3) shows that the coefficient of nonstop flight frequency is significant 
and positive, possibly suggesting that some consumption goods need to convey marketing 
information for consumers in foreign markets and shorter air travel helps to promote the sales of 
such consumer goods. Taken together, these results are consistent with my interpretation that 
shorter travel time should reduce FFC costs and promote more strongly the export in intermediate 
inputs that are intensive in in-person contacts. 

---Table 6 here--- 
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Second, parts and components may need a time-sensitive shipment with high unit prices and 
these goods are often transported by fast and expensive air services (Hummels and Schaur, 2013). 
A plausible explanation is that nonstop flights increase time-sensitive trade flows through a 
reduction in air transport cots. To this end, I estimate a specification for Japan’s exports in food 
and beverage goods, which can decay in quality for long shipment times and should be strongly 
responsive to a change in air transport costs. Column (5) shows that the coefficient of nonstop 
flight frequency is not significant. In column (6), I focus on perishable foods such as live animals, 
fish, and vegetables. The coefficient of nonstop flight frequency remains insignificant. Thus, 
Japan’s export in time-sensitive goods did not significantly respond to the opening of nonstop 
flights to Europe, suggesting that air transport costs would not account for the large increase in 
Japan’s exports of intermediate inputs from 1986. 

Third, my results can be explained by unobserved positive shocks to merchandise imports in 
Europe, rather than the opening of nonstop flights from Japan. As this alternative explanation 
predicts a similar growth of exports from non-Japanese markets to Europe, I conduct placebo tests 
by estimating a specification for exports in the U.S. and Canada. These countries were connected 
with Europe via nonstop transatlantic flights at the time, and there is not a strong concern about 
flight impacts on trade in the sample period. The variable of 𝑁𝑁𝑁𝑁𝑗𝑗𝑗𝑗 is replaced by a treatment 

dummy that takes on unity for the U.K. and France from 1986, West Germany from 1988, and 
Sweden in 1989. 

The results of placebo tests are reported in Appendix Table 3. For U.S exports, the coefficient 
of the treatment dummy is significant and negative for intermediate goods and is not significant 
for capital and consumption goods. For Canadian exports, the coefficient of the treatment dummy 
is not significant for intermediate and consumption goods whereas it is significant and negative 
for capital goods. As there is not significant growth of exports from Canada and the U.S., 
treatment European destinations were not likely to experience unobserved positive shocks to 
increase their imports from 1986. Thus, the evidence does not support an explanation of 
unobserved shocks in Europe. 

Finally, JAL flied a Boeing 747 airplane with a large cargo compartment over Siberia and 
nonstop flights should improve transport frequencies for air cargo on parts and components. An 
export expansion of inputs can be explained by frequent air transport, rather than in-person 
meetings. As the Boeing 747 carried both passengers and cargo, such a linkage cannot be easily 
distinguished. Meanwhile, I predict that if FFC would help to build production networks via 
nonstop flights, a positive impact of nonstop flights on trade may diminish over time for a fixed-
cost nature of FFC costs to build a transaction relationship. On the other hand, if frequent cargo 
transport was crucial, the positive impact may not diminish for a variable-cost nature of transport 
costs. 
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To examine different predictions, I include an interaction between nonstop flights and year 
dummy variables in the benchmark specification: 

𝐸𝐸𝑗𝑗𝑗𝑗𝑗𝑗 = 𝑒𝑒𝑒𝑒𝑒𝑒�∑ 𝛽𝛽𝑘𝑘𝑁𝑁𝑁𝑁𝑗𝑗𝑘𝑘1989
𝑘𝑘=1996 + 𝒁𝒁′𝑗𝑗𝑗𝑗𝜹𝜹 + 𝑓𝑓𝑗𝑗𝑗𝑗 + 𝑓𝑓𝑗𝑗𝑗𝑗� ∙ 𝜀𝜀𝑗𝑗𝑗𝑗𝑗𝑗    (3) 

where 𝛽𝛽𝑘𝑘  represents the impact of nonstop trans-Siberian flights on Japan’s exports in 
intermediate inputs for year k. Estimating specification (3), I plot the estimated coefficients of 𝛽𝛽𝑘𝑘 
with 95% confidence intervals in Figure 2. The coefficient is 0.10 for 1986 and 0.02 for 1989, 
suggesting that the marginal effects of nonstop flight frequency decrease rapidly over time. These 
findings imply that the opening of nonstop flights would contribute to the formation of production 
networks through a decline in FFC costs. Meanwhile, the diminishing positive impacts indicate a 
smaller role of air cargo frequency in accounting for the positive impact of nonstop flights. 

---Figure 2 here--- 
 
6. Conclusion 

This paper estimates the role of face-to-face contacts in production networks by exploiting 
first nonstop trans-Siberian passenger flights from Japan to Europe as a natural experiment. It was 
not until February 1985 that the Soviet government approved JAL to fly nonstop flights over the 
Soviet airspace and JAL started to fly a trans-Siberian air route from Tokyo to London and Paris 
in 1986. As nonstop flights can reduce travel time and costs for in-person meetings abroad, a 
natural experimental setting allows me to identify the causal impact of FFC costs on Japan’s 
exports of intermediate inputs. To empirically examine whether FFC costs affect production 
networks, I modify the standard gravity model for the value of exports in intermediate goods from 
Japan to foreign markets for the period 1980-1989. For identification, I exploit a variation in the 
weekly frequency of nonstop direct flights by Japan Airlines from Tokyo to destination European 
countries over trans-Siberian routes from 1986. 

My analysis shows that nonstop passenger flights from 1986 increase significantly exports 
in intermediate goods from Japan to nonstop-flight European destinations: 7 more nonstop flights 
per week could increase exports in intermediate goods by 26%. The opening of nonstop trans-
Siberian flights has an economically large impact on exports in intermediate goods and suggests 
that shorter flights in European destinations promote international production networks between 
Japan and nonstop-flight European destinations through a reduction in FFC costs. Additionally, I 
check confounding factors in flight networks by using a wide range of other flight variables such 
as indirect passenger flights and freight flights and confirm the robustness of main results to these 
control variables. Finally, I examine whether alternative explanations are consistent with the 
positive impact of nonstop flights and highlight that the opening of nonstop flights should 
facilitate production networks through a decline in FFC costs. 
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Finally, I conclude to discuss remaining issues. First, I use trade in intermediate inputs as a 
proxy for international production networks. While data on transaction relationships allow me to 
identify a match between suppliers and manufacturers, there is not readily available data on 
transactions between Japan and Europe during the 1980s. Second, a related issue is that Japan’s 
export in intermediate inputs do not distinguish between intra-firm and inter-firm trade. Nonstop 
flights may promote transactions not only between Japanese and European firms, but between 
Japanese parent firms and their foreign affiliates in Europe. Additionally, nonstop trans-Siberian 
flights can also promote foreign direct investment by Japanese firms in European destinations. I 
leave these questions for future research.
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Figure 1. Japan’s Exports of Intermediate Goods 

 

Notes: The value of exports in intermediate goods is normalized to take a value of 100 for 1985; 
the total exports from Japan to nonstop flight destinations (the U.K., France, West Germany, and 
Sweden) and other markets are shown, respectively; Trans-Siberian flight indicates the opening 
year of nonstop trans-Siberian passenger flights from Tokyo to London and Paris by Japan 
Airlines in 1986. 
Source: UN COMTRADE 
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Figure 2. The Impact of Nonstop Trans-Siberian Flights 

 

Notes: The coefficients show the estimated coefficients of the weekly frequency of nonstop trans-
Siberian flights for each year in a regression model (3); 95% confidence interval is based on 
corresponding values of 95% confidence interval. 
Source: Author’s calculation 
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Table 1. Nonstop trans-Siberian Passenger Flights between Japan and Europe 

Destination London  Paris  Frankfurt 

Year JAL ANA   JAL ANA   JAL 

1985 0 0   0 0   0 

1986 1 0  2 0  0 

1987 4 0  2 0  0 

1988 6 0  4 0  3 

1989 7 3  4 0  4 

1990 7 3   7 2   7 

Notes: Figures show the weekly frequency of regularly scheduled passenger flights from Tokyo 
to each destination over the Siberian airspace; JAL and ANA indicate Japan Airlines and All 
Nippon Airways, respectively; ANA provided nonstop trans-Siberian flight services between 
Tokyo and Stockholm with Scandinavian Airlines from 1989 with 2 flights per week. 

Source: Aviation Facts & Figures 
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Table 2. Summary Statistics of the Sample 

Variable N Mean Std. dev. Min Max 

Export 463,241 0.86 8.34 0 861.9 

Export dummy 1,219,410 0.22 0.41 0 1 

Nonstop flight frequency 463,241 0.05 0.53 0 10 

Nonstop flight dummy 463,241 0.01 0.12 0 1 

Log GDP 463,241 17.0 2.10 9.9 22.5 

GATT 463,241 0.63 0.48 0 1 

Note: Exports include 756 intermediate products at the 5-digit SITC-level in 161 economies 
for 1980-1989.  

Source: Author’s calculation 
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Table 3. Results of Poisson Pseudo Maximum Likelihood Estimation 

Dependent variable: value of exports in intermediate goods 

  (1) (2) 

Nonstop flight frequency 0.033***  

 (0.0062)  

Nonstop flight dummy  0.20*** 
  (0.035) 

Log GDP 0.47** 0.47** 
 (0.20) (0.20) 

GATT membership 0.13*** 0.13*** 
 (0.042) (0.043) 

Country-product fixed effects Yes Yes 

Year-product fixed effects Yes Yes 

No. of observations 463,241 463,241 

Pseudo R-squared 0.88 0.88 

Notes: Parentheses report standard errors corrected for clustering in destination markets; 
constant is not reported; ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 

Source: Author’s calculation 

 



25 
 

 

Table 4. OLS Results of the Extensive Margin 

Dependent variable: dummy for exports in intermediate goods 

  (1) (2) 

Nonstop flight frequency 0.0087***  

 (0.0031)  

Nonstop flight dummy  0.046*** 
  (0.0061) 

Log GDP 0.028*** 0.028*** 
 (0.0076) (0.0075) 

GATT membership 0.0084 0.0086 
 (0.0069) (0.0069) 

Country-product fixed effects Yes Yes 

Year-product fixed effects Yes Yes 

No. of observations 1,219,410 1,219,410 

R-squared 0.75 0.75 

Mean of dependent variable 0.22 0.22 

Notes: Parentheses report standard errors corrected for clustering in destination markets; 
constant is not reported; ***, **, and * denote significance at the 1%, 5%, and 10% level, 
respectively. 

Source: Author’s calculation 
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Table 5. Robustness Checks 
Dependent variable: value of exports in intermediate goods 
  (1) (2) (3) (4) (5) (6) (7) (8) 
Nonstop flight frequency 0.034*** 0.034*** 0.029*** 0.033*** 0.030*** 0.025** 0.049*** 0.033*** 

 (0.0064) (0.0064) (0.0066) (0.0063) (0.010) (0.012) (0.0078) (0.0063) 
Other Europe 0.0095        

 (0.067)        

Flight via Moscow  0.0035       
  (0.022)       

Flight via Anchorage (First 
destination)  

  -0.019*      

   (0.0096)      

Flight via Anchorage 
(Second destination)  

   -0.0048     

    (0.015)     

Flight via South     -0.026    
     (0.024)    

Freight flight      0.035   
      (0.035)   

Foreign airline       -0.015*  
       (0.0082)  

Finnair        -0.042 
        (0.053) 

Control variables Y Y Y Y Y Y Y Y 
No. of observations 463,241 463,241 463,241 463,241 463,241 463,241 463,241 463,241 
Pseudo R-squared 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 
Notes: Poisson pseudo maximum likelihood estimation is used; control variables include log GDP, GATT membership, country-product fixed 
effects, and year-product fixed effects; parentheses report standard errors corrected for clustering in destination markets; constant is not reported; 
***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 
Source: Author’s calculation 
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Table 6. Results for Non-intermediate Goods 

Dependent variable: value of exports 

Goods Capital 
Durable 

consumer 
Semi-durable 

consumer 
Non-durable 

consumer 
Food/beverage Perishable 

  (1) (2) (3) (4) (5) (6) 

Nonstop flight frequency -0.011 0.014 0.042*** -0.0055 0.0032 -0.086 
 (0.010) (0.010) (0.014) (0.031) (0.019) (0.11) 

Log GDP 0.59** 0.47*** 0.73** 0.67*** 0.81*** 0.14 
 (0.29) (0.16) (0.29) (0.22) (0.19) (0.31) 

GATT membership 0.063 -0.056 -0.054 -0.30*** -0.043 0.17** 
 (0.052) (0.072) (0.13) (0.10) (0.14) (0.087) 

Country-product fixed effects Yes Yes Yes Yes Yes Yes 

Year-product fixed effects Yes Yes Yes Yes Yes Yes 

No. of observations 188,875 32,594 65,695 17,206 24,669 7,819 

Pseudo R-squared 0.92 0.91 0.81 0.81 0.84 0.80 

Notes: Poisson pseudo maximum likelihood estimation is used; BEC codes are 41 for capital goods except transport equipment and 61, 62, and 63 
for durable, semi-durable, and non-durable consumer goods, respectively; perishable products include live animals chiefly for food, meat and 
preparations, dairy products and birds’ eggs, fish, crustacean and molluscs, vegetables and fruit; parentheses report standard errors corrected for 
clustering in destination markets; constant is not reported; ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 

Source: Author’s calculation 
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Appendix Table 1. List of Sample Economies 
Afghanistan Denmark Kuwait Saudi Arabia 
Albania Djibouti Lao PDR Senegal 
Algeria Dominica Lebanon Seychelles 
Andorra Dominican Republic Liberia Sierra Leone 
Angola Ecuador Libya Singapore 
Antigua and Barbuda Egypt, Arab Rep. Macao Solomon Islands 
Argentina El Salvador Madagascar Somalia 
Australia Equatorial Guinea Malawi South Africa 
Austria Fiji Malaysia Soviet Union 
Bahamas Finland Maldives Spain 
Bahrain France Mali Sri Lanka 
Bangladesh French Polynesia Malta St. Kitts and Nevis 
Barbados Gabon Mauritania St. Lucia 

Belgium-Luxembourg Gambia Mauritius St. Vincent and the 
Grenadines 

Belize German Democratic 
Republic Mexico Suriname 

Benin Germany Mongolia Sweden 
Bermuda Ghana Morocco Switzerland 
Bhutan Greece Mozambique Syrian Arab Republic 
Bolivia Greenland Myanmar Taiwan 
Brazil Grenada Nepal Tanzania 
Brunei Guatemala Netherlands Thailand 
Bulgaria Guinea New Caledonia Togo 
Burkina Faso Guinea-Bissau New Zealand Tonga 
Burundi Guyana Nicaragua Trinidad and Tobago 
Cambodia Haiti Niger Tunisia 
Cameroon Honduras Nigeria Turkey 
Canada Hong Kong, China Norway Uganda 
Cape Verde Hungary Oman United Arab Emirates 
Central African Republic Iceland Pakistan United Kingdom 
Chad India Panama United States 
Chile Iran, Islamic Rep. Papua New Guinea Uruguay 
China Iraq Paraguay Vanuatu 
Colombia Ireland Peru Venezuela 
Comoros Israel Philippines Vietnam 
Congo, Dem. Rep. Italy Poland Yemen 

Congo, Rep. Jamaica Portugal Yugoslavia 

Costa Rica Jordan Qatar Zambia 
Cote d'Ivoire Kenya Romania Zimbabwe 
Cuba Kiribati Rwanda  

Cyprus Korea, Dem. Rep. Samoa  

Czechoslovakia Korea, Rep. Sao Tome and Principe   
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Appendix Table 2. Summary Statistics of Control Variables 

Variable Definition Mean Std. dev. 

Other Europe Dummy variable that takes on unity for 
European countries from 1986, excluding 
the U.K., France, West Germany, Sweden, 
and Soviet Union 

0.06 0.24 

Flight via Moscow Weekly frequency of passenger flights with 
a stopover in Moscow from Japan in 
European destinations 

0.05 0.27 

Flight via Anchorage 
(First destination)  

Weekly frequency of passenger flights with 
a stopover in Anchorage from Japan in first 
European destinations 

0.19 0.84 

Flight via Anchorage 
(Second destination)  

Weekly frequency of passenger flights with 
a stopover in Anchorage from Japan in 
second European destinations 

0.12 0.54 

Flight via South Weekly frequency of Southern route 
passenger flights with stopovers from Japan 
in European destinations 

0.06 0.41 

Freight flight Weekly frequency of freight flights from 
Japan in European destinations 

0.15 0.85 

Foreign airline Weekly frequency of passenger flights in 
Japan by foreign airlines in the U.K., 
France, West Germany, and Sweden 

0.32 1.54 

Finnair Dummy variable that takes on unity for 
Finland from 1983 

0.01 0.08 

Note: The number of observations is 463,241 for each variable.  

Source: Author’s calculation 
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Appendix Table 3. Placebo Tests 

Dependent variable: value of exports 

Exporter USA  Canada 

Goods Intermediate Capital Consumption  Intermediate Capital Consumption 

  (1) (2) (3)  (4) (5) (6) 

Treatment dummy -0.19* 0.0068 -0.053  -0.16 -0.34*** -0.26 
 (0.098) (0.043) (0.042)  (0.12) (0.13) (0.23) 

Log GDP 0.47*** 0.61*** 0.80***  0.61*** 0.39*** 0.78*** 
 (0.11) (0.075) (0.12)  (0.086) (0.14) (0.29) 

GATT membership 0.31*** 0.27** 0.35***  0.043 -0.43* -0.14 
 (0.081) (0.13) (0.074)  (0.14) (0.22) (0.29) 

Country-product fixed effects Yes Yes Yes  Yes Yes Yes 

Year-product fixed effects Yes Yes Yes  Yes Yes Yes 

No. of observations 461,041 162,788 180,647  95,763 27,963 34,724 

Pseudo R-squared 0.86 0.85 0.84   0.95 0.90 0.90 

Notes: Poisson pseudo maximum likelihood estimation is used; treatment dummy takes on unity for the U. K. and France from 1986, West 
Germany from 1988, and Sweden in 1989; parentheses report standard errors corrected for clustering in destination markets; constant is not 
reported; ***, **, and * denote significance at the 1%, 5%, and 10% level, respectively. 

Source: Author’s calculation 
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