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U.S. INTRA-INDUSTRY TRADE IN AIR TRANSPORT SERVICES:
MEASUREMENT AND RESULTS

Summary. The paper deals with the measurement of intra-industry trade (1IT) in air
transport services and it's components (passenger and air cargo services) among the
United States of America and 31 chosen countries in time period 2000 - 2011. For the
purpose of analysis, we used traditional and alternative methods of 1IT measurements.
Results of the analysis confirm the existence of IIT in air transport services and it’s
components (passenger and air cargo services between The United States of America and
31 chosen countries in time period 2000 — 2011. On the other hand, we are unable to
determine the trend of IIT in air transport services between The United States of America
and 31 chosen countries in time period 2000 — 2011because of fluctuating turnover
values.

BHYTPUOTPACJIEBAA TOPI'OBJIA B CIHIA JIUTA OBCJIY>XKMBAHUA
BO3YIIHOI'O TPAHCIIOPTA: PE3VJIbTATHI 1 UBMEPEHU A

AnHotanus. CraThsl TOCBSIICHA aHaNW3y BHyTpuoTpacieBord TtoproBmm (IIT) B
ABHATPAHCIOPTHBIX ~yCIyrax M KX KOMIOHEHTax (MacCaKMPCKUX M TIPY30BBIX
aBuanepeBo3kax) Mexny CoemunenHsiMu Lltaramum Amepuku u 31 BeIOpaHHBIMH
crpasamu B mepuox 2000 - 2011 r. Jlns menmedi aHanm3a OBUIM HCIIONH30BAHBI
TpaJIMIIMOHHBIE M allbTepHAaTUBHbIE MeTOoAbl u3MepeHus IIT. Pesynbrarhl aHanmmza
noAaTBepkaaroT cymectBoBanue 11T B aBHaTpaHCIOPTHBIX yCIyrax M UX KOMITOHEHTax
(maccaxupcKUX M IPy30BBIX MEpeBO3Kax) B Bozayxe mexay CoenuneHHbiMu IllTaTamu
Awmepuku u 31 BeiOpanHbIME cTpaHamu B mepuof 2000 - 2011 r. C gpyroit cTopoHBI,
HEBO3MOXKHO omnpenenauts TeHaeHIuH B [IT aBuMaTpaHCHOPTHBIX YCIYT MEXIY
CoenunenneiMu Hltatamun Amepuku u 31 BbIOpaHHBIMH cTpaHamMu B mepuoz 2000 —
2011 mockoybKy 3HaYCHHUST KOJIEOMIOTCSI.

1. INTRODUCTION

Since 1960 economists deal with the measurement of intra-industry trade (1IT). Table 1 shows a
summary of selected studies addressing to a measurement of IIT in goods. As it can be seen, the
mentioned studies dealing with a research of IIT in goods used an alternative ways of measuring.
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Table 1
The overview of selected studies on intra-industry trade in goods
Author Year | Method
Turkcan K., Aysegul A. 2010 | Grubel-Lloyd index
Leitdo N., Faustino H., Yoshida Y. | 2010 | Grubel-Lloyd index
Ando M. 2006 | Threshold method

Grubel-Lloyd index

Differentiated Grubel-Lloyd index
Brilhart M. 2002 | Marginal Grubel-Lloyd index
Greenaway-Hine-Milner-Elliot method
Briilhart method

Grubel-Lloyd index

Threshold method

Grubel-Lloyd index

Azhar A, Elliot, R., Milner Ch. 1998 | Greenaway-Hine-Milner-Elliot method
Marginal Grubel-Lloyd index
Grubel-Lloyd index

Rajan index

Ferto 1., Hubbard L.J. 2002

Nilsson L. 1997

Source: Compiled by authors.

Table 2 shows an overview of studies involved in research and measurement of international intra-
industry trade in services. As it can be seen, the research of IIT has used as a basic metric
measurement the Grubel-Lloyd index and marginal Grubel-Lloyd index. None of the studies deals
with the IIT in air transport services and it’s components.

Table 2
The overview of selected studies on IIT in services
Author Year Method

Grubel-Lloyd index
Marginal Grubel-Lloyd

Leitdo N. 2012-2011 | .

index

Brilhart method
Sichei M., Harmse Ch., Kanfer F. 2007 Grubel-Lloyd index

Grubel-Lloyd index
Donghui Li, Fabriborz Moshirian, Ah -Boon Sim 2005 Marginal Grubel-Lloyd
index

Grubel-Lloyd index
Robert C. Shelburne, Jorge G.Gonzales 2004 Marginal Grubel-Lloyd
index

Donghui Li, Fabriborz Moshirian, Ah -Boon Sim 2003 Grubel-Lloyd index
Grubel-Lloyd index
Hyun-Hoon Lee, Peter Lloyd 2002 Marginal Grubel-Lloyd
index

Source: Compiled by authors.

2. OBJECTIVES AND METHODOLOGY

The aim of this paper is to measure the intra-industry component of international trade in air
transport services. Determinants analysed in previous studies formed the basis of our research. We
have developed a proposal for measuring the intra-industry trade in air transport services based on
previous analysis that aimed to measure the intensity; scale and progress of international intra-industry
trade in goods and services. According to the literature research we performed this technique has not
yet been applied to measure the intensity, scale and progress of international trade in air transport
services. Given the fact that the provided data by International Trade Centre (ITC, 2014) is
incomplete, we analysed IIT in air transport services and it’s components between the United States
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and 31" selected countries, whose exports of air transport services amounted in 2011 to more than 73%
of world exports of air transport services and import of air transport services amounted in 2011 to
more than 72% of world air transport services import.

2.1. Intra-industry trade in air transport services measurement capabilities

Bralhart (2002) divided measuring methods of IIT into three groups, namely static, quasi-dynamic
and dynamic methods. Table 3 shows traditional and alternative measurement methods. Some of them
we applied on 1T in air transport services.

Table 3
Used measurement methods

Method

Grubel-Lloyd index

Static Threshold method
Greenaway-Hine-Milner-Elliot method
Differentiated Grubel-Lloyd index
Greenaway-Hine-Milner-Elliot method
Marginal Grubel-Lloyd index

Brilhart method

Quasi-dynamic

Dynamic

Source: Compiled by authors.
Grubel-Lloyd index

To determine the intensity of intra-industry component of international trade we used a traditional
(static) Grubel-Lloyd index (GLI) considered as a standard tool to measure intra-industry trade in
goods and services (Shelburne, Gonzales, 2004). GL1I is a static measure of IIT at one time point.

¥ IXijl—IMijl

GLj=1- s IXijl+Mijl’

1)

where: GLj — Grubel-Lloyd index; Xij — export of country j in sector i; Mij — import to county j
in sector i

Marginal Grubel-Lloyd index

This index deals with the changes in trade at the time and counts with a negative numbers —
changes tend to be negative numbers. Coefficient assumes values in the interval < 0 ; 1 >. The closer
to the value 1, the more intra-industry character of trade change.

AXij — AMij

MGLj =1 - |AXij|+| AMij|’

@)

where: MGLj — Marginal Grubel-Lloyd index; AXij — change in export in sector i between two points
in time; AMij — change in import in sector i between two points in time

Greenaway-Hine-Milner-Elliot method

Greenaway et al. (1994) have proposed a measurement that is different from the Grubel-Lloyd
index. Sit indicates the absolute value and not proportional. Greenaway-Hine-Milner-Elliot (GHME)

! 26 EU members, Norway, Hong Kong, Japan, Canada and Russia.
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static method determines the turnover of IIT at the time and quasi-dynamic type of GHME method
indicates the annual change IIT turnover.

GHME gtatic = (Xij + Mij) - [Xij — Mij| (3)
GHME guasi-dynamic = [(Xij + Mij) = IXij — Mij[]; - [(Xij + Mij) - [Xij — Mij|]i.1, (4)

where: GHME - Greenaway-Hine-Milner-Elliot method; Xij — export of country j in sector I; Mij —
import to county j in sector i

For the purpose of the analysis, we applied three abovementioned measurement methods on 11T in
air transport services between the United States and 31 chosen countries between 2000 and 2011.
According to the ITC database, availability of the data is quite different in case of air transport
services as a whole, air cargo services and passenger traffic as can be seen in Figure 1. Many
economists are dealing with the problem of services data availability and reporting. Because the
services classification isn’t uniform in every country, provided data by the countries may be not
compatible and comparable with other countries and services sectors.

Air transport services Passenger services Air cargo services

 Available data
¥ Unavailable data

Fig. 1. Data availability on international trade in air transport services, air passenger and air cargo between
the United States and selected countries, 2000-2011.
Source: Authors.
Puc. 1. Hamuuue naHHBIX O MEXIyHapOAHOM TOProBie i1 AaBHATPAHCHOPTHBIX YCIYT, MacCaXHPCKUX
U rpy30BBIX aBUanepeBo3ok Mexay Coenunennsivu lltaTamu u otnensHeIME cTpanamu, 2000-2011
HcTouHuK: aBTOPBL.

83 out of 372 analysed cases couldn’t be analysed due to the data unavailability in case of
international trade in air transport services between the United States and 31 chosen countries between
2000 and 2011, 150 and 156 out of 372 analysed cases couldn’t be also analysed due to data
unavailability from the passenger air transport services sector and air cargo services sector.

3. RESULTS AND DISCUSSION

For the purpose of this paper, we are presenting results of the three applied methods — Grubel-
Lloyd index, Marginal Grubel-Lloyd index and Greenaway-Hine-Milner-Elliot method. We are still
analysing the results of the other used methods and are not published yet.
3.1. Grubel-Lloyd Index

From 289 measures, 60 values were greater than 0,9 which means high intra-industry intensity of

international trade in air transport services. Grubel-Lloyd index equal to the value 1 in three cases
between the United States and Slovenia, Latvia and Denmark which means perfect intra-industry trade
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in air transport services. Zero values were measured in four cases, which means that trade between
chosen countries has inter-industry character.

From 222 measures, 10 values were greater than 0,9 which means high intra-industry intensity of
international trade in passenger air transport services. Grubel-Lloyd index equal to the value 1 in 2010
between the United States and Cyprus which means perfect intra-industry trade in passenger air
transport services. Zero values were measured in 27 cases, which means that trade between chosen
countries has inter-industry character.

From 216 measures, 37 values were greater than 0,9 which means high intra-industry intensity of
international trade in air cargo services. Grubel-Lloyd index equal to the value 1 in two (Latvia and
Poland), which means perfect intra-industry trade in air cargo services. Zero values were measured in
30 cases, which means that trade between chosen countries has inter-industry character.

Air transport services Passenger services Air cargo services

@ HIGH-INTENSITY
@ MID-INTERZITY
W LOW-INTENSITY

Fig. 2. Intensity of HT in air transport services and it’s components between the United States and selected
countries, 2000-2011

Source: Authors.

Puc. 2. UnarencusHocts IIT Ha yciayru BO3AyIIHOTO TpaHCIOpPTa UM UX KOMIIOHEHTOB Mexay CoeaMHEHHBIMU
HIratamu u otaensHbIME cTpanamu, 2000-2011

HcToynuk: ABTOPBHL.

The largest intra-industry intensity was reflected in air transport services as a whole between the
United States and 31 chosen countries in the period from 2000 to 2011. On the other hand the weakest
intensity was recorded in passenger air transport services sector.

3.2. Marginal Grubel-Lloyd Index

From 254 measures, 104 values were equal to 0, which means that the annual change of
international trade in air transport services in these cases had no intra-industry character. On the other
hand, 11 measured values were greater than 0,9, which means high intra-industry character of the trade
change.

From 190 measures, 94 values were equal to 0, which means that the annual change of international
trade in passenger air transport services in these cases had no intra-industry character. On the other
hand, 11 measured values were greater than 0,9, which means high intra-industry character of the trade
change.

From 183 measures, 94 values were equal to 0, which means that the annual change of international
trade in passenger air transport services in these cases had no intra-industry character. On the other
hand, 7 measured values were greater than 0,9, which means high intra-industry character of the trade
change.




20 M. Blakova, F. Skultéty

Air transport services Passenger services Air cargo services

w Intrz-industry
character

o One-way trads

Fig. 3. The annual change nature of international trade in air transport services and it’s components between
the United States and selected countries, 2000-2011
Source: Authors.
Puc. 3. T'omoBoe H3MeHEHHE XapakTepa MEXJIyHApOJHON TOPrOBIM B aBHATPAaHCIOPTHBIX ycIyrax M HUX
komnoHeHTax Mexry Coennnenasivu llTatamu u oTnensHpIME cTpaHamu, 2000-2011
HcTouHuK: aBTOPBL.

3.3. Greenaway-Hine-Milner-Elliot Method

From 289 measures, we recorded the largest turnover of trade in air transport services between the
United States and Great Britain in 2002. The smallest turnover value was measured between the
United States and Estonia in 2000. Zero value of IIT in air transport services has taken place between
the United States and selected countries in two cases with Latvia in 2000 and Lithuania in 2009 and
2010.

From 226 measures, we recorded the largest turnover of trade in passenger air transport services
between the United States and Germany in 2007. The smallest turnover value was measured between
the United States and Estonia in 2001. Zero value of IIT in passenger air transport services has taken
place between the United States and selected countries in 28 cases.

From 222 measures, we recorded the largest turnover of trade in air cargo services between the
United States and France in 2001. The smallest turnover value was measured between the United
States and Lithuania in 2008. Zero value of IIT in air cargo services has taken place between the
United States and selected countries in 34 cases.

As it can be seen from Table 4, it’s not possible to determine a clear trend for development of IIT
in air transport services (passenger and air cargo services) for the period from 2000 to 2011.

4. CONCLUSION

Results of the analysis confirms the existence of IIT in international air transport services
(passenger and air cargo services) between the United States and 31 chosen countries between 2000
and 2011. Using traditional and alternative methods, we analysed the intensity, dynamics and turnover
of IIT in air transport services (passenger and air cargo services) between the United States and 31
selected countries for the period from 2000 and 2011. Grubel-Lloyd index confirmed the existence of
high intensity of intra-industry between the United States and some selected trading partners.
Dynamics of trade in air transport services and its components had most of inter-industry nature. The
development trend of the IIT in air transport services (passenger and air cargo services) between the
United States and chosen trading partners cannot be uniquely determined because of the fluctuating
turnover values for each analysed year. We assumed the existence of intra-industry component in the
international trade in air transport services and this assumption has been validated through the
application of measuring methods. We were able to identify the determinants of intra-industry trade in
air transport services by specifying the impact of chosen determinants on international intra-industry
trade in air transport services through the econometric analysis. We suggest applying a similar
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econometric analysis to further potential research of international intra-industry trade in air transport
services that would include a much broader temporal and geographical scope that in our research was
limited by the availability of data.

Table 4
Turnover values of international intra-industry trade in air transport services and it's components
between the United States and 31 trading partners, 2000-2011

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
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