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Abstract—With China Eastern joined Sky Team Alliance in 2011, Join the alliance's essence increases the airline's competitive
the three biggest state-owned airlines in China have all joined ability and profit, however, from 2007 to the present, China
aviation alliance. After joining aviation alliance, both the  southern airlines, the first one joining aviation alliance, didn't
domestic and international markets of China's civil aviation get any obvious benefits, and the target of improved
company will change. This paper studies the domestic and nternational routes income from the current 17% to 30% is
international change separately, first use grey prediction method  ynrealized. How to get better development in the alliance is
to predict the future domestic transportation target and fleet  (gjated to the survival of civil aviation of China. the
scale, meanwhile evaluate domestic market change by taking geyelopment and profits of airlines have close relations with

\C/\(/)r?itleesrx;&%?r?d %?é?g;iggglar\ggﬂg 'iy;”t 'gt%g:igsn'dr‘;rjttboaq' market share. This paper analyzes the market changes after
g ' pop three biggest airlines joining aviation alliance.

competition model to predict international market share
variation tendency in aviation alliance, and use the Shapley value .  DOMESTIC MARKET ANALYSIS OF CIVIL AVIATION OF
on the market share for equitable distribution. Finally get the CHINA

international market share change, thus to provide theoretical

reference to civil aviation of China joining aviation alliance. A. Domestic Market Satistics of Civil Aviation of China

China's civil aviation industry has always been the focus of
the global civil aviation, even in 2008 when the entire civil
aviation declined, China's aviation market also maintained an
I.  FOREWORD amazing growth. The passenger traffic volume and

Since the Northwest airlines and KLM Royal Dutch airlinesransportation _to_tal turnover volume are the main targets
flecting the civil aviation market demand of an area, while

to jointly opening up the aviation alliance in 1989, now ther € -

ha\J/e fo);mgd th?ee paviation alliances, they are: Star aIIianCEh—‘e a}tt.enda.nc_e reflects the r elatlon between _supply and demand
One World, and Sky Team alliance. Till the end of 2010, th&f CVil aviation. The majority of flights in China have
number of airlines joining these alliances is more than 5drnalntalned the attendance more than eighty percent; some even

whose passenger load per year accounts for 60% in the gloféﬁceeds more than ninety percent. In all, the attendance higher

aviation load, while the income was 65.7%. Experts predict th an 70% of international civil aviation can be called normal
with the growing trend of airline alliances, the number Ofattendance. Th_at IS, by |nte_rnat_|o_nal s_ta_nda_rds, the supply and
emand of China's domestic civil aviation is oversupply. As

airlines joining alliance will be close to hundred a few years%h. 's civil_aviati | h bel ;
later. The global aviation transportation market share of thes Inas civit_aviation passenger plane purchase belongs 1o
overnment planning, so we can know the relation between

alliances will reach 80%. China southern airlines joined Skgupply and demand in the next few years by predicting China's
Team alliance in 2007, while in the same year Air Chlnaf:|j1vil aviation transportation total turnover volume and

Shanghai airlines joined the Star alliance, and China Easte Lssenger traffic volume. The following table is the

airlines joined Sky Team alliance in 2011. Total up Catha . o
Pacific and Hong Kong which joining One World pre\/ic)ljsl),’)ﬁansportatlon t(_JtaI turnover volum_e_ (20 billion ton-k_m) ano_l th|e
passenger traffic volume (100 million people) which China's

the majority of China's airlines have joined aviation alliance}.”>~~ 2*= L
and China's fourth biggest airline —Hainan Airlines also plan§'Vil aviation has finished from 2001 to 2010. From the table
Wwe can see, China's civil aviation has kept a high speed of

to join One World. The world's second largest civil aViationdevelo ment in the latelv 10 vears
market officially became part of the world aviation market. P yoy :
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TABLE I. TEN YEARS TRAFFIC STATISTICS OKCHINA'S CIVIL AVIATION k
CHINA Value " =10: 1: 15, execute the procedure:

Y = 312482 37.2126 44.0699 51.9536
61.0176 71.4384
The same for the passenger traffic volume, the prediction

Year 2001 2002 2003 2004 2005 model is:
target
Transportation total  1.41 164 1.97 230 261 Ylu(k+1)=5_436(é°'13”‘_ 4.816
turnover volume
Passenger traffic 075 086 1.04 121  1.38 Value k:10: 1: 15, execute the procedure:
volume
Year 2006 2007 2008 2009 2010 Y = 16.2842 19.3267 22.8081 26.7914
target 31.3490 36.5639
Tfta”SPC’”at'OI” total  3.06 361 375 427 538 The prediction of transportation total turnover volume (10
urnover volume HTR _ ] HTH
Passenger traffic ~ 1.60  1.85 192 231  2.68 billion ton-km) and passenger traffic volume (100 million
volume people) which China's civil aviation can be finished in the next
five years:
. L o L . TABLE Il. THE PREDICTION OFCHINA'S CIVIL AVIATION TRAFFIC
B. Domestic Market Prediction of Civil Aviation of China STATISTICS IN THE NEXT FIVE YEARS
Grey prediction model is a precise prediction used to do Year 2011 2012 2013 2014 2015
medium and long term prediction. Here we use grey prediction target
model to predict future transportation total turnover volume Transportation total 596  6.86 7.88 9.06  10.41
and passenger traffic volume in China. turnover volume
Passenger traffic 3.04 3.48 3.98 4.56 5.21
For the transportation total turnover volume: volume
Sety0{1.28 1.41 1.64 1.97 2.30 2.61 3.06 3.61 3.75 4.27

5.38} C. Domestic Market Analysis of Civil Aviation of China

Form accumulation generation sequence: The transportation fleet scale of China’s civil aviation
o_ eached to 1593 sorties by the end of 2010, which was three
o5 S;E) 3i{12§? 2.69 4.33 6.30 8.60 11.21 14.27 17.88 21'G‘Jﬁmes that of in the year 2000. Compared with the data, the
' : number of China's civil aviation transportation growth rate is
slightly less than the total transportation turnover, and equals to
Form data matriX® and data vectof: the passenger traffic volume. Predicted according to the data
from 2010 to 2015, China civil aviation transportation total
turnover and passenger traffic volume will be doubled. The

- 1985 1] 141] civil aviation industry expected, in the next 20 years, China's
-351 1 164 civil aircraft will add 4583 sorties. Suppose input in five years,
- 5315 1 197 and then by 2015, China will add 1146 aircrafts, increased by
~ 745 1 230 72%. Although slightly lower than the increment of total
— 9905 1 261 transportation turnover and_pass_engers traffic voIL_Jme, China's
B = Y= civil aviation can still maintain a higher attendance in the future.
-1274 1 3.06 The core of aviation alliance is code sharing, which is also the
- 16075 1 361 main way to join aviation alliance for China's civil aviation.
- 19755 1 375 But joining aviation_ aIIiance does not mean that foreign airlines
— 23765 1 497 can fregly operate in .Chmgs.e domestic routes. At present, there
: ) are quite a few foreign airlines that can operate in domestic
L — 2859 1] | 538 ] routes, such as from Guangzhou to Beijing, there are more than
50 flights every day but only 2 united airlines flights. The main
0 o [23913 - 0129 effect of joining aviation alliance to the domestic market is
a BB{_O_1291 0.0104 attendance. For example, most of the passengers to China first
Calculate : come to Beijing, Shanghai, and Guangzhou which are the bases
(BTB )’1{0-0014 0-0171 of Air China, China Eastern, and China Southern airlines, and
0.0178 0.329 i
then transfer to other places. These passengers will turn to the
S‘:(BTB )1BTY =[‘ 01395} same code sharing aviation alliance for flight, thus it will
11989 further increase the attendance of airlines joining aviation
Then@=-0.1395 b:1.1989 alliance. From 2007, China's domestic airlines began to

implement code sharing, and then the arrangement of the
) o b) b domestic flights will be more accorded with the market demand.
XA(k+1):(X (3)—5)8 +529.874% 7 - 8.504 While the attendance exceeds more than a certain number, the

Reach a prediction model:
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airlines’ additional cost of carrying more passengers will béfhen we can get a market share increase equation of joining
greatly reduced, and China's civil aviation domestic markeglliance airlines:

after joining aviation alliance, will keep a steady growth,

meanwhile the attendance will also increase further. x(1)= rlxl[l_xl Xz]

~g X
N. 7'N.
[ll.  INTERNATIONAL MARKET ANALYSIS OF CIVIL AVIATION
OE CHINA o, Mmeans under the same cost, the market share of non-
1

A Current Condition of International Market joining alliance airlines is o, times that of joining airlines.

Since joining Sky Team alliance in 2007, the internationalVhile gy <1, it means under the same cost, the market share
routes income of China southern airlines have been wanderirg non-joining alliance airlines is lower than that of joining
around 20%, far behind the goal of 30%. Other alliance airlinesjrlines.
in China are also not optimistic about the international routes o o o )
income, thus the operation on international route is a key to 1he same, the existing of joining airlines do not influence
whether China’s civil aviation could survive in the competitiveth® market share of non-joining ones, then the market share
civil aviation market. The international routes incomes ofncrease equation of non-joining alliance airlines is:

China increase mainly relies on cost reduction, code sharing

and flight increase. After joining aviation alliance, China's xz(t):rzxz[l—XZ—glej

aircraft can share overseas infrastructure, the centralized N N.

purchase can reduce purchase price and expenditure, the ; _
special division of routes can make alliance airlines Among this, Xl(t)+x2(t)_1

complement each others’ advantages, and the code sharing canger calculating conveniently, suppose the retardation for

provide convenient transferring service for tlhe departurgharket share increase to their own market share improvement
passenger. Yet all of these depend on airlines’ own strengiy hoth joining and non-joining airlines is the same, then
that is flying more international routes or more flights on the

same route, and meanwhile keep a high attendance, and then g.0,=1
the airlines are able to share the welfare of the aviation alliance.
In all, the market share is the most important.

B. Market Distribution Prediction of International Routes
The extra traffic volume and revenue, which aviation Solve algebra equation set usipg), y ()

alliance airlines achieved in the course competition, come from

the non-shared company or other alliances. An alliance airline f(x X ):r x[l-A—aﬁ]zo

has a strong competitive advantage on route, but some do not. LR !

While t increasexl(t), x,(t) will tend to be stable. Then
analyze its stability:

Nl NZ
From the competition view, no matter what kind of situation, X X
international routes market distribution will have a big change. g(XLXZ):er?[l_W_O-?Wl]:O
The following use of population mutual competition model is o

to illustrate the market share change after airlines joining Get four equilibrium points:
aviation alliance. Here consider the alliance airline on one route

having advantage in competition, so does the actual situation.  P.(N, ) PZ(O,NZ), P, (00) P{%,%J

Set the joining alliance airlines as a group, and the non- : A . .
joining airlines as another grou&.l(t) is the market share of Decide the equilibrium .p'0|r'1ts Sta.b'“ty'_ .01 "
joining airlines, andxz(t) is the market share of non-joining. andg, >0,,>0, SO the equilibrium points fits the stability

[ r, ae inherent growth rate, awl, N, are their conditions arﬁ(NpO)v Pz(osz)' And the stability condition of

maximum market share. Consider the joining alliance airlineg, '$g,<1g,>1, While p iS5 >15 <1. Input the same
separately: cost, the market share of non-joining alliance airlines is lower
than that of joining airlines, Sgr, <1, the joining airlines is

x.(t)= rlxl[l‘,)\l(lj prior to non-joining ones in the market share competitje@),

Divisor x, | reflects the market share increase of Xz(t),"Y”', finallly.tend to the equilibrilum pOirli’l(NvO)’ then t.h.e-
l-Wl non-joining airlines would lose their market share. The joining

oining_ airlines is obstructive to its own market Shareairlines show a gradually increase while the non-joining ones
] 9 show a decrease.
improvement.

{2. Market Distribution of International Routes

From above we can know, the market share of aviation
alliance which is dominant on the route competition will
increase gradually, and then distributing the additional share
reasonably is an important condition for stable development of

While the non-joining airlines exist, we can minus one par
from[ ><1]’ which is proportion to the market shz;@(t).

1--4A
N1
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aviation alliance. Most of the alliances are based on interest, if ¢ (v):ZwQsﬂv(s)—v(s V)] i=12..n
the alliance wants to get fast development, it need to balance "' 5

each airline’s contribution, risks and benefits from the alliance.

In general, the aviation alliance distribution of interests obeys Here, WQ#): (n-\#)ﬂi ‘1) , |S| indicates the element
the following principles: 1 mutual benefit; 2 the optimal nl

structure interests; 3 risk compensation; 4 individual reasonabjgimper ofs, w@#) is weighing divisor, ands\i is the set
5 groups reasonable. Many scholars have proofed L

Shapley value has fair and rational advantages on dealingfter S divide .
with distribution problems. Here illustrate the distribution of  Suppose a period of time later, because of the competition,

route market in aviation alliance with the example of routeOne World achieves a market share of 82.5% on route Hong
from Hong Kong to Tokyo. The table below is the flight classekong to Tokyo. Use the method above to calculate the market

from Hong Kong to Tokyo: share of Cathay Pacific:
TABLE IIl. THE FLIGHT CLASSES FROMHONG KONG TOTOKYO I =
1,2,3} ,vl¢g)=0,v(1=333%,v(2 =236 ,v(I= 4.2%.
Member of One World Other { } (¢) (]) (2) 0 (3
flights v(12) = 78%,v(13 = 3%%6,v( 23 = 326, V(I ) = 825%.
Airlines Cathay Japan Dragon Other
. . Pacific Airlines Alrlines airlines TABLE IV. THE CALCULATION OF MARKET SHARE OFCATHAY PACIFIC
Flight quantity 8 6 1 9
Market share 33.3% 25% 4.2% 37.5%
Total 62.5% 37.5% s 1 12y {13 |
v(s) 33.3% 78% 39% 82.5%
v(s \1) 0 25% 42%  32%
From the table we can see, the market share of Om&dWo . . . .
is nearly two-thirds. As One World includes Cathay Pacific, v(s)-v(s\1) 33.3% 53%  34.8% 50.5%
Japan airlines and Dragon airlines, these airlines can share s| 1 2 2 3
airport infrastructure in Hong Kong and Tokyo airports and can w(s|) 13 1/6 1/6 13

provide more convenient transfer service. Thus make them _ . ) . .
more competitive over other airlines on this route. From the WQS\)[V(S)‘ v(s\i)] 111% 88% 5.8% 16.8%
model in 3.2, as time goes by, the market share of One World [AN(D)] 42.5%

on the route will be higher and higher, thus distribute the

additional market share rationally and fairly related to whether . 0
the three airlines can continue maintain alliance. Shapley 'he market share of Cathay PaC""Cﬁf(v) =42.5%, the

distribution can be a good way to solve the problem. same, the market share of Japan airlineqﬁi@) =34.8%,
Introduction of Shapley distribution: Dragon airline =5 204 ’
g irli 5¢3(v) .2%.

Suppose set = {1,2,..., M, if for any subsetS, there is a _ . .
PP { } y Thus it can be seen, although the international routes

corresponding real-valued functio\ﬁ S meet: market share would increase after joining aviation alliance,
their individual increase depends on the airlines’ strength of

V((D)ZO themselves on each route. The possible reason for the
wandering international route revenue of China southern

V(&USZ)ZV(SJ*V(SZ) ss,=0 airlines after joining aviation alliance might not be reasonably

) adopted resources to the route that can produce great interest.
Here we call || ,v] the cooperative game ¢f people, and  hile aviation alliance want to take the advantage of market on
V is the characteristic function of gamg indicates the an international route, it must be reasonably allocating
. ) ) resources on this route, and make full use of the alliance

revenue that member in | achieved from the maximum agvantages, and then gain market share, thus can bring great

cooperative benefitss(l ) Thus: benefits to all joining. Meanwhile, we should pay attention to
the point that the aviation alliance might not always compete

ix =v(1) with and the non-joining airlines, may be there is a competition

T between different alliances on the same route. And aviation

S () . . Shaple alue  distribution alliance airlines do not have competitive advantages over all

X =W 1=12...n piey value distnbution ., a5 thus requires the aviation alliance to evaluate all routes.

calls:q;(\,)= (¢ (v)¢ (v)¢ (v)) for any subsets calls Allocate the limited resources on the superior and valuable
1 2 n

. o routes, thus the joining airlines can benefit more.
X(S):ZXa’ that is the distribution of each member $n J g

i0s IV. CONCLUSION
. o <
While all the distribution ofS is less than the revenue, This paper uses a reasonable model to predict the domestic

¢i (v)=x; s the Shapley value distribution. and international market of China's civil aviation after joining
aviation alliance. Compared with the actual data, the prediction
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precision of the model is ideal, and the results have highé?]
reliability. Thus not only it provides reference for China’s civil
aviation making policy after joining alliance, but also al3l
theoretical support. From a practical consideration, with the
increase of civil aviation transportation radices, the growtli4
rates decreases, and each airlines should take this i 3
consideration. From joining aviation alliance we can see, 0
domestic routes, airlines market increase very soon, an
because of the code sharing, the domestic flights attendance
will also increase. While on the international routes, because ]
the alliance competitive advantage, the market share of alliance
airlines will continue increasing, and the Chinese airlines
joining the alliance can also gain the market share. In all7]
joining aviation alliance is an important development
opportunity for civil aviation of China. (8]
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