
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=gtpt20

Download by: [National Taiwan Ocean University] Date: 04 June 2017, At: 20:41

Transportation Planning and Technology

ISSN: 0308-1060 (Print) 1029-0354 (Online) Journal homepage: http://www.tandfonline.com/loi/gtpt20

The Change in Structure of Taiwan's Domestic Air
Market before and after Deregulation

Jin-Ru Yen , Jing-Cing Chen & Dong-Hua Wang

To cite this article: Jin-Ru Yen , Jing-Cing Chen & Dong-Hua Wang (2008) The Change in
Structure of Taiwan's Domestic Air Market before and after Deregulation, Transportation Planning
and Technology, 31:6, 663-679, DOI: 10.1080/03081060802492694

To link to this article:  http://dx.doi.org/10.1080/03081060802492694

Published online: 05 Nov 2008.

Submit your article to this journal 

Article views: 66

View related articles 

http://www.tandfonline.com/action/journalInformation?journalCode=gtpt20
http://www.tandfonline.com/loi/gtpt20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/03081060802492694
http://dx.doi.org/10.1080/03081060802492694
http://www.tandfonline.com/action/authorSubmission?journalCode=gtpt20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=gtpt20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/03081060802492694
http://www.tandfonline.com/doi/mlt/10.1080/03081060802492694


ARTICLE

The Change in Structure of
Taiwan’s Domestic Air Market
before and after Deregulation

JIN-RU YEN, JING-CING CHEN & DONG-HUA WANG

Department of Shipping and Transportation Management, National Taiwan
Ocean University, Taiwan, R.O.C.

(Received 8 May 2007; Revised 17 September 2008; In final form
19 September 2008)

ABSTRACT This paper investigates the influences of deregulation on Taiwan’s
domestic air market, which took place in 1987. The Herfindahl-Hirschman
Index, the number of effective competitors, and the concentration ratio of a
defined market are used to measure the associated market structure. The market
structures of three selected flight routes and the entire domestic air market of
Taiwan are analysed using a time-series data set spanning 21 years. Research
results indicate that the market structure indicators of all defined markets were
volatile after deregulation and then became stable again, with the recent market
competition being greater than it was before. This reveals that market
competition increased due to deregulation � in both the entire market and the
markets of specific flight routes. While the domestic air market of Taiwan is
unique � with relatively short flight times and fewer numbers of airlines in
the market as compared with markets that are investigated in the literature using
the same indicators � the results are promising in that those indices capture the
variation of Taiwan’s domestic air market due to the implementation of the
deregulation policy. It implies that those measures are also suitable for markets
with a relatively low degree of competition or which are relatively small scale.
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Introduction

It has been more than a decade since Taiwan implemented the airline
deregulation policy in 1987. Under the policy, new air carriers were
allowed to enter the domestic air transport market, which serves about
20 million domestic passengers annually. The number of air carriers
serving Taiwan’s domestic flights continuously increased after the
implementation of the deregulation policy in 1987 and then decreased
again. The phenomenon of increasing the number of airlines right after
the deregulation policy and the number decreasing again is very similar
to the US market after its deregulation in 1978 (Morrison & Winston,
1995; Wells & Wensveen, 2004). It is, therefore, very interesting to
investigate the structural change in Taiwan’s air transport market and
get inside into the influences of deregulation. In this research, the
Herfindahl-Hirschman Index (HHI), the number of effective competi-
tors (NECs), and the concentration ratio (CR) (as defined in the
following section) are used to investigate the variation of market
structure before and after the implementation of the deregulation
policy. Both the government and the industry could benefit from the
research findings by understanding the influences of such public
policies. This could be valuable input for policy making in the future.

The paper is organised into six sections. The following section gives
the formulation of the indices employed to investigate the market
structure of Taiwan’s domestic flight services. The third section
discusses the data used in the research. The fourth section applies
those indices to investigate the variation in Taiwan’s domestic air
market before and after the implementation of the deregulation policy.
The fifth section applies a multiple regression model to investigate the
relationship between different indices. Finally, the sixth section
concludes this paper.

Measuring Market Structure

Since the tendency of deregulation and liberalisation has been a
significant element in the air transport industry all over the world
after 1978, measuring the impact of these actions is essential from the
points of view of both the government and the industry. Various
economic models have been developed in the economics arena to test
whether or not some firms exercise market power and to determine the
degree of competition in a market. Among them, two methods have
been commonly used in the air transport industry. First, the HHI takes
into account the relative size and distribution of firms and measures the
equivalent NECs in a specific market. Secondly, the CR of a market
tells its degree of concentration.
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The Herfindahl-Hirschman Index (HHI) and the Number of Effective
Competitors (NECs)

The HHI is used to measure the degree of competition the market faces
by investigating the market share of each firm. It is intended to correct
the possible misleading results guided only by the number of firms in
the market. The latter is commonly accepted in most textbooks as a
way to judge the degree of competition in a market; however, it is not
always accurate. For example, an index of the number of firms will
consider a market with 100 firms as competitive without showing that
only two firms share 90% of the market. This, of course means that the
other 98 firms share only the remaining 10%. To account for both
the number of firms and their share of the market, the HHI is defined as
the sum of the market share squared of each firm in a market. The HHI
provides an easily interpretable and better measure of market competi-
tion, as expressed in Eqs. 1 and 2. Although, it has been argued that the
HHI is sensitive to the definition of a market (Lijesen, 2004), it is
widely used as a market competition measure in academic research and
in practice (Rudkevich et al., 1998) due to its ease in calculation and
interpretation. The US Department of Justice (USDOJ) has also
adopted the HHI as a measure for merger reviews since 1984. This
practice has been followed by several other regulatory institutions in
the USA, such as the Federal Reserve Board in the banking industry, the
Federal Energy Regulatory Commission in the electricity industry, and
the Department of Transportation in the aviation industry (Lijesen,
2004).

Ai�
Si

Xn

j�1

Sj

(1)

HHI�
Xn

i�1

(Ai)
2 (2)

where
i the i-th airline in the market,
n the number of airlines in the market,
Si the annual volume of the i-th airline,
Ai the market share of the i-th airline, and
HHI the Herfindahl-Hirschman Index of the market.

Other researchers (Adelman, 1969; Fournier & Zuehlke, 2003) have
suggested that an index labelled as ‘the number of effective competi-
tors’ (NECs), taken as the reciprocal of the HHI, be used to indicate the
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degree of competition in a market. According to the definition of the
HHI, the greater the HHI, the less competition exists in the market. In
extreme cases, a monopolistic market has an HHI of one, and the HHI
of a market with a perfectly competitive structure is close to zero.
Consequently, a market equally shared by five or 10 firms will have an
HHI of 0.2 or 0.1, respectively. As shown, a market with a greater NEC
indicates a higher degree of competition.

Concentration Ratio (CR)

The other commonly used indication to measure the degree of
competition is the CR of the market. The CR can be calculated to
represent the concentration of the top n firms in the market.
However, in most industries the CR of the top four firms is used.
The formulation of the CR is shown in Eq. 3. The greater the CR, the
more concentrated the market. In general if the CR of the top four
firms is greater than 60%, the market is considered close to
oligopolistic.

CRn�
Xn

i�1

(Ai) (3)

where
CRn the concentration ratio of the top n firms in the market, n�1,

2, . . . , and
Ai the market share of the i-th firm.

Empirical Data

To investigate the influence of deregulation on the structure of
Taiwan’s domestic air transport market, data before and after the
time period when the policy took place need to be analysed. The earliest
available data from the Civil Aviation Authority, Ministry of Trans-
portation and Communications of the Taiwan government were used in
this study. This ends up with a time-series data set spanning 21 years
from 1983�2003. To address the market diversities in different routes,
both the entire market and markets in specific flight routes are analysed
using the same methodology.

The domestic flight network of Taiwan is shown in Figure 1, with 15
airports having domestic flight services. Taipei Airport, located on the
north part of Taiwan, has been the domestic air network centre for
decades. Taipei Airport serves the Taipei metropolitan area � a
population of about six million. The airport has 12 flight routes
connecting Taipei to other Taiwan airports. Only domestic flights
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Figure 1. The network of Taiwan’s domestic air transport with major routes
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operate at Taipei Airport. In 2003, Taipei Airport served about 8.1
million passengers. Another important airport in Taiwan is the
Kaohsiung Airport. It is located in southern Taiwan and serves about
6.2 million domestic passengers per year. Kaohsiung serves both
international and domestic flights but focuses on domestic ones.
Taiwan is a relatively small island about 300 miles (483 km) in length
and 100 miles (161 km) wide. The longest domestic air route is only
about 300 miles � equivalent to one-hour flight time.

Market Structure Investigation

In this section, the variation in the structure of Taiwan’s domestic air
transport market between 1983 and 2003 is investigated using the three
aforementioned indices: HHI, NEC and CR. While the domestic
market as a whole is an interesting topic to be investigated, variations
also exist among different flight routes.

The Market Structure of Taiwan’s Domestic Air Market

As shown in Table 1, the number of air carriers serving Taiwan
domestic flights continuously increased from four before 1987 to a
maximum number of nine in 1995 and then kept the same number for
five years. Because of the rapid increase of airlines, both incumbent
airlines and new competitors came to a bunching situation. After
1999, the number continuously decreased to four again in 2003.
Furthermore, three of the four surviving airlines are the incumbent
ones and only one new entrant has survived. It indicates that the
actual number of players in the domestic market increased due to
deregulation. The number, however, decreased again after 2000. The
reduced number may be attributed to two major reasons. First, the
two major airlines, China Airlines and Eva Airways, exited
the domestic market in 2000 to focus on the international market.
Secondly, several merger and acquisition activities took place after
2000.

With respect to the HHI, the index dropped dramatically � from
greater than 0.4 to less than 0.3 in the year of 1989. This was
apparently a phenomenon resulting from the implementation of the
deregulation policy. The index has continued to drop since then. In
1996 the index was at 0.1923; it reached a record low of 0.1767 in
1997; and after 1998, the index increased again but stayed between 0.2
and 0.3.
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Table 1. Variation in Taiwan’s domestic air market

Year
Number of

airlines

Number of
effective

competitors HHI

Concentration
ratio of top

1 (%)

Concentration
ratio of top

2 (%)

Concentration
ratio of top

3 (%)

Concentration
ratio of top

4 (%)

1983 4 2.31 0.4322 51.13 92.07 96.10 100.00
1984 4 2.25 0.4454 54.54 92.64 96.70 100.00
1985 4 2.38 0.4197 50.35 90.56 95.47 100.00
1986 4 2.3 0.4353 57.37 88.97 95.50 100.00
1987 4 2.43 0.4121 52.41 88.50 95.91 100.00
1988 4 2.42 0.4133 51.53 88.60 96.24 99.00
1989 5 3.44 0.2905 43.22 72.28 82.80 89.45
1990 7 3.73 0.2681 44.52 64.64 75.65 85.71
1991 8 4.52 0.2213 37.72 53.95 69.95 81.56
1992 8 3.92 0.2551 43.08 61.77 72.81 82.64
1993 8 3.77 0.2655 43.40 65.37 74.67 83.82
1994 8 3.88 0.2574 40.17 66.43 76.03 84.57
1995 9 4.07 0.2457 37.96 65.41 75.51 84.14
1996 9 5.23 0.1923 30.40 55.48 66.22 76.17
1997 9 5.66 0.1767 29.04 50.67 62.18 73.66
1998 9 4.43 0.2258 30.47 55.38 79.44 88.26
1999 9 4.25 0.2352 29.75 57.55 81.07 91.23
2000 7 3.85 0.2598 32.11 60.30 84.35 98.15
2001 6 3.63 0.2755 32.12 63.60 87.73 100.00
2002 5 3.6 0.2785 32.82 64.48 88.35 100.00
2003 4 3.64 0.2744 32.06 63.64 87.22 100.00
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The criteria specified by the USDOJ for assessing such values are as
follows:

. Market with a low level of concentration: 0.10�HHI;

. Market with a medium level of concentration: 0.18�HHI�0.10;
and

. Market with a high level of concentration: HHI�0.18.

According to the criteria employed by the USDOJ, while the market for
Taiwan’s domestic air transport became less concentrated due to the
implementation of the deregulation policy, there exists a very high level of
concentration � except the year 1997. Not surprisingly, the NECs
revealed the same information as expressed by the HHI. The NEC was
less than five throughout the study period and less than four in most of the
study period. The NEC is less than the actual number of airlines in each
year. This is an indication of firm size inequality (Barla, 2000).

Based on the investigation of the HHI and the NEC throughout the
research period, it is interesting to note that the degree of competition
in Taiwan’s domestic air market is almost the same in both 1993 and
2003; however, the number of airlines decreased from eight in 1993 to
four in 2003. As shown in Table 1, the HHI is 0.2655 in 1993 and
0.2744 in 2003. Our analysis reveals that opening the air transport
market leads to a more competitive environment. Even the number of
airlines now is the same as before the implementation of the policy.

The influence of the deregulation policy was further explained by the
index of CR. According to Table 1, the CR of the top airline (CR1) was
greater than 50% before the implementation of the policy and became
less than 50% after the policy. Both the CRs of the top two airlines
(CR2) and the top three (CR3) dropped as well. CR2 was close to 90%
in 1986, but decreased to about 50% in 1997. Although, the indicator
increased again after 1997, it has kept at about 63%. This is much less
than the situation before the implementation of the deregulation policy
(90%). On one hand, competition seems to have increased on the basis
of the decrease in the CR2; however, there are only four airlines serving
Taiwan’s domestic air transport market now. It appears that half of
these airlines have CR close to 63%. This might indicate that the
increase in competition which resulted from the deregulation policy is
not enough. It is also interesting to note that CR2 has never dropped
below 50% during the research period � another indication of a low
degree of competition.

While the indication of CR2 shares the same findings of the HHI and
NEC, in that Taiwan’s domestic air market has the same degree of
competition in both years of 1993 and 2003, the indices of CR1 and
CR3 show different results. CR1 decreased from 43.40% in 1993 to
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32.06% in 2003 � about a one-fourth decrease. CR3, however,
increased from 74.67 to 87.22% in the same period, about a one-sixth
increase. Not surprisingly, the CR based on the different number of top
airlines reveals different indications of the market structure. While the
CR of the top four firms has been used in the literature, it remains an
interesting and open question for future research to address the issue of
deciding the CR of the most appropriate number of firms to best
represent the market structure of Taiwan’s domestic air transport.
Nevertheless, this research tries to tackle this issue in the following
section by a regression analysis to investigate the relationship between
the HHI and CRs.

The Market Structure of Specific Domestic Flight Routes

To address the market diversities in different flight routes, the markets
in specific routes were analysed. Three routes (Taipei-Kaohsiung,
Taipei-Makung and Kaohsiung-Makung) were investigated in this
research. As illustrated in Figure 1, the Taipei-Kaohsiung (Taiwan’s
two largest cities) route is the busiest route in Taiwan’s domestic air
market, with 3.4 million passengers and a market share of 32.4% in
2003. Makung is the airport that serves the most important offshore
recreational island. Therefore, the flight routes connecting those two
biggest cities and Makung are worth investigating. The market shares
of Taipei-Makung and Kaohsiung-Makung are 6.3 and 5.8%, respec-
tively, in 2003. An investigation of Tables 2�4 and Figure 2 shows the
following interesting results:

1. The degree of market competition in these three different domestic
routes starts from the same level with the NEC close to 2.0 before
the implementation of the deregulation policy. After a period of
volatility, the level of competition becomes stable again with the
NEC between 2.2 and 3.5 more recently. The variation of market
competition in the period between 1987 and 2000 can be attributed
to the deregulation policy that was implemented in 1987. On the
basis of this result, it is reasonable to state that the deregulation
policy increased market competition in all three routes � with the
degree varying among different routes. In addition, the volatility of
the market seems to disappear and the market becomes stable again,
indicated by the stabilised NECs of both the Taipei-Kaohsiung and
the Taipei-Makung routes. The stabilised NECs for these three
routes are higher than their counterparts before the implementation
of the deregulation policy, respectively, an indication of increase in
market competition due to the policy.
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Table 2. Variation in the market structure of Taipei-Kaohsiung route

Year
Number of

airlines

Number of
effective

competitors HHI

Concentration ra-
tio of top 1 (%)

Concentration
ratio of top

2 (%)

Concentration
ratio of top

3 (%)

Concentration
ratio of top

4 (%)

1983 2 1.89 0.5304 62.32 100.00 100.00 100.00
1984 2 1.95 0.5118 57.68 100.00 100.00 100.00
1985 2 1.90 0.5272 61.66 100.00 100.00 100.00
1986 2 2.00 0.5001 50.77 100.00 100.00 100.00
1987 2 1.97 0.5083 56.44 100.00 100.00 100.00
1988 4 2.00 0.4990 56.72 98.81 99.54 100.00
1989 6 2.58 0.3871 46.28 87.09 93.31 98.08
1990 7 2.69 0.3719 50.68 82.99 92.25 95.60
1991 7 3.25 0.3078 41.80 72.82 88.22 99.70
1992 6 2.97 0.3366 50.08 71.34 85.67 99.84
1993 6 2.66 0.3764 55.09 76.46 88.62 99.78
1994 5 2.44 0.4094 59.40 76.79 88.86 99.70
1995 7 2.98 0.3359 52.97 67.94 80.30 90.88
1996 7 5.18 0.1931 31.71 51.45 67.81 78.31
1997 7 5.18 0.1930 32.53 50.05 65.22 77.81
1998 7 4.85 0.2061 32.54 52.65 70.81 83.52
1999 6 4.60 0.2173 33.84 53.85 73.54 84.06
2000 5 3.87 0.2587 37.91 58.66 79.08 95.99
2001 4 3.60 0.2776 38.93 61.58 83.02 100.00
2002 4 3.59 0.2788 38.81 62.23 84.28 100.00
2003 4 3.57 0.2802 38.68 65.06 82.54 100.00
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Table 3. Variation in the market structure of Taipei-Makung route

Year
Number of

airlines

Number of
effective

competitors HHI

Concentration
ratio of top

1 (%)

Concentration
ratio of top

2 (%)

Concentration
ratio of top

3 (%)

Concentration
ratio of top

4 (%)

1983 2 1.94 0.5146 58.55 100.00 100.00 100.00
1984 2 2.00 0.5012 52.50 100.00 100.00 100.00
1985 2 1.93 0.5179 59.47 100.00 100.00 100.00
1986 2 1.97 0.5075 56.11 100.00 100.00 100.00
1987 2 1.99 0.5015 52.75 100.00 100.00 100.00
1988 4 2.31 0.4324 51.06 92.09 97.04 100.00
1989 6 3.50 0.2856 40.74 71.27 84.03 92.30
1990 7 4.33 0.2311 32.68 61.57 76.05 86.29
1991 7 4.98 0.2010 25.87 51.23 70.63 84.03
1992 7 4.61 0.2171 31.34 53.26 75.11 85.32
1993 7 3.39 0.2950 37.00 72.88 85.77 96.86
1994 6 2.80 0.3573 46.25 82.35 90.95 98.38
1995 6 2.58 0.3871 45.04 86.33 97.95 99.22
1996 6 2.48 0.4026 53.09 86.64 94.81 98.38
1997 5 2.46 0.4068 57.48 80.22 95.23 99.85
1998 3 2.39 0.4180 56.84 81.38 100.00 100.00
1999 4 2.74 0.3656 47.49 77.40 99.90 100.00
2000 4 2.83 0.3540 45.22 73.58 99.86 100.00
2001 4 2.94 0.3402 40.94 73.35 99.32 100.00
2002 4 2.87 0.3486 41.39 76.00 99.97 100.00
2003 3 2.90 0.3453 39.18 75.43 100.00 100.00
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Table 4. Variation in the market structure of Kaohsiung-Makung route

Year
Number of

airlines

Number of
effective

competitors HHI

Concentration
ratio of top

1 (%)

Concentration
ratio of top

2 (%)

Concentration
ratio of top

3 (%)

Concentration
ratio of top

4 (%)

1983 4 1.74 0.5761 69.74 99.69 99.99 100.00
1984 4 1.74 0.5736 70.16 98.65 99.99 100.00
1985 4 1.83 0.5450 66.94 98.04 99.04 100.00
1986 4 1.81 0.5510 69.39 95.55 98.22 100.00
1987 4 2.01 0.4968 61.00 96.19 99.02 100.00
1988 5 2.25 0.4441 52.43 93.30 97.07 99.74
1989 6 3.94 0.2539 29.05 57.42 83.46 97.90
1990 8 4.71 0.2121 29.58 53.33 72.81 88.08
1991 8 3.91 0.2558 41.00 62.55 75.93 87.73
1992 8 4.63 0.2158 28.72 52.06 64.70 74.39
1993 8 3.95 0.2529 32.47 59.32 79.87 98.01
1994 6 3.18 0.3148 46.62 69.79 88.28 97.65
1995 5 3.42 0.2924 45.67 67.45 80.58 91.47
1996 6 4.09 0.2447 41.30 58.51 72.13 81.60
1997 6 4.54 0.2204 34.51 53.60 70.09 83.80
1998 4 2.72 0.3674 45.95 82.56 97.21 100.00
1999 4 2.91 0.3437 41.38 79.83 94.56 100.00
2000 4 3.29 0.3041 37.49 71.98 91.13 100.00
2001 4 2.82 0.3552 42.83 78.93 99.26 100.00
2002 3 2.66 0.3756 43.59 83.30 100.00 100.00
2003 3 2.13 0.4702 50.89 96.73 100.00 100.00
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2. The two-peak pattern is shared by both Taipei-Kaohsiung and
Kaohsiung-Makung routes, with the former having a clearer pattern.
The first peak appears around 1991 and the second one appears in
1997, with the lowest point occurring in 1994 for both routes. The
maximum NEC at the peak is less than six. This indicates that all
three routes have a relatively concentrated market structure,
according to the USDOJ criteria.

3. In addition, the NECs of those three routes are also very close in
1994, indicating a similar degree of market competition.

It appears that during the study period, 1983�2003, there are five
critical years (1987, 1991, 1994, 1997 and 2000) and six associated
time intervals that merit special attention. As mentioned previously, the
deregulation policy took place in 1987 and the increasing trend of
market competition began. The impact of this policy seems to have
stabilised after 2000. In addition, the two peaks occurred in 1991 and
1997 and the lowest point occurred in 1994.

The degree of market competition increased from 1988 to 1991 in all
three routes and can be attributed to two major factors. First, the
number of airlines increased due to the deregulation policy. Secondly,
one of the major players, the state-owned China Airlines, began to exit
from the domestic market. Its market share decreased from about
37.0% in 1988 to 16.2% in 1991. Although, the number of airlines in
each of those three routes kept the same after 1991, the market
competition continuously decreased from 1991�1994 since the new
entrants had not become well established and the incumbent airlines
captured most of the market share released by China Airlines. The
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1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 year

NEC

Taipei-Kaohsiung

Taipei-Makung

Kaohsiung-Makung

Figure 2. The variation in number of effective competitors in three specific routes
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market competition of the Taipei-Makung route continued to decrease
until the 1998 and then became stable due to the gradual decrease in
the number of airlines serving this route. While the number of airlines
serving both Taipei-Kaohsing and Kaohsiung-Makung routes kept
about the same, the degrees of competition in both markets increased
after 1994 due to the increases in market shares of the new entrants.
Several mergers took place in 1996 and 1998. The mergers are
considered as the major contributor of the decrease in NEC after
1997 in both Taipei-Kaohsing and Kaohsiung-Makung routes.

Relationships between Herfindahl-Hirschman Index (HHI) and
Concentration Ratio (CR)

Lijesen et al. (2002) mentioned that on the basis of trans-Atlantic air
service data, different indicators might indicate different degrees of
changes in terms of market competition when measuring the influences
of different events. In some extreme cases, the results from different
indicators might conflict. It is interesting to investigate the relationship
between the HHI and CR in Taiwan’s air transport market. Addition-
ally, while CR4 is generally used in aviation markets throughout the
USA and Europe to represent market concentration, it may not be
appropriate in Taiwan due to the relatively small number of airlines
serving the market. To investigate the relationship between the HHI
and CR, a linear multiple regression analysis is employed with the
function form as in Eq. 4.

Y�a�bX (4)

where
Y the HHI in a specific market,
X a vector of explanatory variables (CRs and the number of airlines

in this research),
a the slope coefficient to be estimated, and
b a vector of coefficients to be estimated.

Table 5 shows the estimation results of the entire domestic air
transport market of Taiwan and the selected three routes. As expected,
the relationships between the HHI and CRs are positive. In adddition,
the number of airlines has negative influences on the HHI. While this
result is shared by all models, a further investigation reveals some
interesting findings. Both CR1 and CR2 are significant variables in all
the four models. CR3 is only significant in the model that analyses the
entire domestic air market and the number of airlines is only significant
in models of specific routes. The estimation results lead to the following
conclusions:
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Table 5. Estimation results of various markets

Model Constant CR1 CR2 CR3

Numbers of
airlines F R2

Taiwan �0.219 (�9.654) 0.236 (3.211) 0.281 (3.884) 0.274 (5.187) � 481.094 0.986
Taipei�Kaohsiung �0.0688 (�5.041) 0.362 (11.750) 0.390 (18.861) � �0.00795 (�6.921) 1939.572 0.996
Taipei�Makung �0.00153 (�0.0587) 0.260 (5.316) 0.383 (10.939) � �0.01112 (�6.013) 653.320 0.989
Kaohsiung�Makung �0.144 (�6.928) 0.425 (5.795) 0.406 (7.016) � � 399.306 0.975

Notes: �, not significant at the 0.05 level of significance; t values are in parentheses.
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The model structures of the entire market and specific routes are
different, with the three selected routes sharing the same market
structure. This finding confirms the point of view mentioned in the
literature. Specifically, the measures of market competition are sensitive
to the definition of markets. The present research, however, indicates
that all three route markets share the same model structure that
estimates the relationships among different measures.

While CR4 is used in the air transport market in the USA and Europe,
it is not a significant index for Taiwan’s air market � either for the
entire market or in the route market. On the basis of a stepwise
regression, the data indicate that the most significant variable to
explain the HHI is CR2 for those four models shown in Table 5. This is
probably due to the relatively small number of airlines in Taiwan’s air
market.

Conclusions

The domestic air transport market of Taiwan is unique in two ways:
relatively short flight times and fewer numbers of airlines in the market
as compared with markets that are investigated by researchers in the
literature that use the HHI and other related indices as indicators of
market competition. The results, however, are promising in that those
indices such as the HHI, the number of effect competitors, and the CR
reasonably capture the variation of Taiwan’s domestic air market due
to the implementation of the deregulation policy. It implies that those
measures are also suitable for markets with a relatively low degree of
competition or which are relatively small scale. Therefore, those
competition indicators might be applicable to some emerging aviation
markets such as ‘air taxis’ in the USA. By analysing both the entire
market and selected route markets, the research also confirms findings
in the literature that the definition of market will affect the HHI and
other competition indicators.

With respect to the impact of deregulation on competition, both the
entire market and the route markets share the same results. The
implementation of the deregulation policy caused a period of volatility
in the market with the entrance of new players, mergers, and the exit of
incumbent or failed airlines. The market became stable again after the
volatile time period. Nevertheless, opening the air transport market
leads to a more competitive environment. Even the number of airlines
after the disturbance is the same as before. In spite of the uniqueness of
Taiwan’s domestic air transport market as mentioned before, the
research results indicate that the deregulation policy and the exit of the
major state-owned airline have had positive effects on market
competition.
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The relationships between those indicators are captured by a multiple
regression model that treats the HHI as the dependent variable. It is
interesting to note that the three selected routes share the same model
structure, but the entire market presents a different one. Unlike CR4

being used in other industries or other air transport markets, CR2 is
found to be the most significant indicator to represent the degree of
market competition in Taiwan’s domestic air transport services.
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