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EVALUATION AND ANALYSES OF CHINESE HOME

APPLIANCE ENTERPRISES COMPETITIVENESS
AFTER THE GLOBAL FINANCIAL CRISIS

China has become one of the world's biggest manufacturing countries, with made-in-China
home appliances seen in almost every corner around the world. However, after the outbreak of the
subprime crisis in 2007 that caused the global financial crisis, the competitiveness of its export-ori-
ented home appliance industry is facing unprecedented challenges. This research analyzes the com-
petitiveness of Chinese home appliance industry following the global financial crisis through gray
theory, which is characterized by theoretical analysis under a situation of incomplete information.
This study takes advantage of the characteristics of gray theory to develop a model of competitive-
ness. From the current situation of Chinese home appliance industry and the data of listed compa-
nies' financial reports, we compare and evaluate the competitiveness of each major home appli-
ances manufacturer. After empirical analyses, we find that applying the gray competitiveness model
on the evaluation of competitiveness in the home appliance industry is extremely effective.

Keywords: competitiveness, gray correlation theory, multi-objective decision, home appliance
industry, entropy weights.

Ko-Beii JIinp
OHIHIOBAHHA TA AHAJII3 KOHKYPEHTOCITPOMOXHOCTI

KUTAMCbKUX BUPOBHUKIB ITIOBYTOBOI TEXHIKI
IICJIA CBITOBOI EKOHOMIYHOI KPU3U

Y cmammi noxaszano, wo Kumaii cmae oo0num i3 naiiGisvuux eupobnuxie mosapis, y momy
yucai no6ymoeoi mexmixu, axa npodacmocsa y e6cvomy ceimi. Ilicaa nouamky kpusu
kpedumyeanuss ¢ 2007 p., wo cmaio nNpuMUHOIO CBIMOBOI eKOHOMIMHOI Kpu3u,
KOHKYPEHMOCNPOMONCHICHb eKCNOPMOOPiCHMO6an020 GUPOOHUYMEA NnoOymogoi mexHiKu
eusneuaracs nio 3aeposoro. Ilpoanaiizosano KOHKYPEHMOCHPOMONCHICHb KUMALCbK020
eupoGHuumea nobymoeoi mexmiku nicas ceimoeoi eKoHomiunoi Kpusu 3a donomozoro 'cipoi
meopii”, aKa noaseae 6 meopemuvHOMY aHAAI3l 6 cumyauii HenoeHomu ingopmauii.
Buxopucmano nepesazu "cipoi meopii” das po3pobxu modeai KoHKypenmocnpomoyxchocmi. 3
YPaxXyGaHHAM CbO20OHIWHbOI CUMYaUii 6 KUMaicbKoMy eupoOHUmei no6ymoeoi mexuixu i danux
inancosux 36imieé Komnaniti 3 axyiamu Ha GonA0eill GipiCci NOPIGHAHO MA OUIHEHO KOHKYPEHMO-
CHPOMOINCHICIMb OCHOBHUX 8EAUKUX GUPOOHUKIE n0OYyNMoeoi mexuixu. Emnipuunuii anaaiz noxasas,
wo 3acmocyeanns  “cipoi modeai” KOHKYPEHMOCHPOMONCHOCMI 041  OUIHIOGAHHSA
KOHKYDPeHMmMOocnocOHocmi 6upoOHUKie no6ymoeoi mexniKu noKasye 6UCOKY epexmueHicns.

Karouosi caoea: KkoHKypeHmMocnpomodicHicmy, cipa meopis Kopeasuyii, Myabmuod ekmue piuieHHs,
B8UPOOHUUMBO NOOYMOB0T MEXHIKU, NOKA3HUKU eHMPONil.

Ko-Bbii JIunb

OLEHKA 1 AHAJIN3 KOHKYPEHTOCITIOCOBHOCTU
KUTAVICKUX ITPOU3BOJAUTEIEN BBITOBON TEXHUKH
ITOCJIE MUPOBOI'O DKOHOMMNYECKOI'O KPU3NCA
B cmameve noxazano, wumo Kumaii cmaa 00num u3 kpynueiiuwux npousgooumeaeil moeapos,

6 mom uucae 0blMoBoli mexHuKu, Komopas npooaemcs 6o écem mupe. Ilocae nauasa kpusuca
kpedumoeanus ¢ 2007 200y, Komopolli cmaa NPUMUHON MUPOBO20 IKOHOMUHECK020 Kpusucd,
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KOHKYPEeHMmMOoCnocoObHocms 3KCHOPHIOOPUEHMUPOBAHHO20 NPOU3B00CMEA OblMO6OU MEXHUKU
oxazaaacs nood yzposou. llposedén anaiuz KOHKYpeHmocnocoOHoCmu Kumaiickozo npouseoocmea
0bIMoO6OLi MEXHUKU NOcCAe MUPOBO20 IKOHOMUHMECKO020 Kpusuca nocpedcmeom 'cepoii meopuu”,
KOmopas 3aKAl0Maenmcsi 6 meopemueckomM aHaau3e 6 CUMYauuu HenoAHomv: ungopmauuu.
Hcnoavsoeanst  npeumywecmea "cepoii  meopuu" Oan  paszpabomxu  modeau
KoHKypenmocnocoonocmu. C yvwemom ce200HswHell cumyauuu 6 KumaiickKom npou3goocniee
0bIMO6ON MEeXHUKU U OAHHBIX (DUHAHCOBBIX OMH4ENI08 KOMUPYIOWUXCA KOMNAHUI CDABHUBAEMCS
U oyeHusaemcs KOHKYPEHMOCNOCOOHOCHb OCHOGHBIX KPYNHBIX npoussodumeaeli 0Ovimoeoi
mexHuKu. Jmnupuveckull amaiu3 noxkaszai, 4mo npumenenue “cepoii  moodeau”
KOHKYPeHmMOoCnocoOnocmu 045 OUeHKU KOHKYpeHmocnocOnocmu npousgooumeneil 0bimoeoi
MexXHUKU NOKa3bl6aem 6bICOKYI0 Ihhekmugnocms.

Karouesvie caosa: KoHKYypeHmMOcnocoOHOCMb, cepas meopusi KOppeasiuyuu, MYabmuoOseKkmuoe
peuierue, npou3go0cmeo ObimMo6oll MeXHUKY, NOKA3amenu SHMPOnuu.

Introduction. China's home appliance industry has experienced two large-scale
expansions in the history of its development: the first was in the mid-1980s, when a
significant enhancement of purchasing power caused by reforms and the opening up
of its market triggered strong demand from consumers at the domestic market; the
second time was in the mid-1990s when developed regions and countries such as
Europe, the United States, and Japan shifted their focus of production to consumer
electronics and information technology and gradually withdrew from the traditional
home appliance market. However, these developed regions and countries observed
the emerging home appliance market in China was having stronger and stronger
demand and thus transferred their production to China.

In the second half of 2007, the global financial crisis showed signs of its emer-
gence, resulting in unprecedented challenges for China's export-oriented home
appliance industry. During the crisis over the next few years, some home appliance
firms managed to adjust their strategy and maintain their competitiveness, while
other firms collapsed and were eliminated from the market after the setback.
Therefore, this research develops a competitiveness evaluation and comparison
model through gray theory in order to explore which home appliance firms survived
the radical change and difficult economic and trading environments and which home
appliance firms confronted possible elimination and adjusted their competitive
strategies.

Gray theory model. A black system contains information that is not complete-
ly clear and represents knowing nothing about the information in the system. A
white system is when information in the system is very clear and one can complete-
ly control the information in the system. A gray system is part clear information and
part information that is not in the system - that is, one cannot completely and suf-
ficiently control the information in the system. Deng (1982) found that in a con-
trolled field, many control systems are part clear and part not clear. Thus, a new
way of thinking about a problem-solution theory model for the gray system was
introduced.

Following the new model, the gray system has been widely applied to various
academic fields in which information is not clear. Deng (1984) published a paper
concerning gray theory and methods of a socio-economic gray system and applied
the gray system to social sciences. The theory's model is most suitable for applica-

ACTUAL PROBLEMS OF ECONOMICS, #2(140), 2013



352 HOBUHU CBITOBOI HAYKU

tions of decision-making in business management. As in a practical business oper-
ation environment, most business managers have to hurriedly make decisions over
which best plans to implement under situations where there is insufficient informa-
tion or there is a trade-off in conflicting multi-objectives. Business managers are
often obsessed by such a situation occurring. Therefore, Deng (1987) further
extended the applications of the early developed gray theory to decision-making in
business management.

Gray Relation.

Gray relational analysis is based on the similarities and differences of a develop-
ment posture between system factors so as to measure the level of closeness between
the sequences. Hence, we can say that gray relational analysis is a technique that looks
at development trends.

In analyzing gray relation, we have to set the standard sequence as a reference
sequence before comparing the level of closeness between other sequences and the
standard sequence, and then we obtain the gray relational degree to sort out the gray
relation. Tseng and Wu (1995) used statistics to test the reliability of a gray relation
sequence. Their results confirm that the gray relation sequence is not only highly reli-
able, but also able to be used in non-linear problems when statistics are not applica-
ble, because statistics often adopt regression analyses as a research method on a sys-
tem prediction or evaluation. Green and Salkind (2010) stressed that before using
regression analyses, it is necessary to test if the system satisfies the normal distribu-
tion conditions.

Because application of regression analysis is restricted by these normal distribu-
tion conditions, we are able to find, after comparisons, the advantage of Deng's gray
system theory is that it almost has no restricted conditions in its application. Deng's
comprehensive comparisons (1989) for black, gray, and white systems present the
advantages of gray theory, because gray system does not require very clear, definite, or
sufficient information. In solving the process, it is more valuable that the theory is
flexible and insists on the principle of tolerance in its methodology, attitude, and pur-
suit of conclusions, while doing its best to solve the problems in the system.
Therefore, this study develops a competitiveness model based on Deng's gray relation
decision-making system (1985) to evaluate and analyze the present competitiveness
of each major home appliance manufacturer in China.

Gray Relation Grade. We now conduct gray relation analysis of the processed
sequence and define the gray relation degree formula to measure the degree of rela-
tion between two sequences. Assume that there is a sequence in the gray relation
spaces:

X,-:(X,-(1),X,-(2),X,-(3),...,X,-(n)), (1)

in which /=1,2,3,..., m.
Define sequence x, as a standard sequence:

and by comparing other sequence with the standard sequence, we can establish the
difference sequence as:
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A =(Agi(1),40i(2),A0;(3),...,A; (N)) 3)

inwhich i=1,2,3,..., m. Thus, Ay,(j) is the absolute value of the difference between the
Jin indicator of the i;, comparative sequence x;(j) and the j;, indicator of the standard
sequence x(j):

Ao () =]x; (1) = %o () )

We next define the gray relation coefficient of the j;, term of the iy, sequence as:
. . Apmin +EA

YX; (), X0 ()) =P E =T, 5

: ° AOi(f)"'gAma\x ( )

in which A, and A, are respectively the maximum and the minimum values
obtained after comparisons of all difference sequence. The formula is:
maxmax

Bmax =" PANEFN0) (6)
and
minmin ) )
min = Vi Y |X,-(j)—XO(j)| 7)

Here, & is the identification coefficient and its value is between 0 and 1, which
could be adjusted according to the need for highlighting the difference of the gray
relation coefficients.

After obtaining the gray relation coefficients of the sequence and the standard
sequence, we note the gray relation grade between each sequence and standard
sequence as:

Yor = X906 (), X0 ()W) ®

j=1

in which w(j) is the weight of the j,, indicator. The gray relation grade is higher mean
the more optimal plans to be more closer to the standard sequence x,

Determine the objective weights.

Because the importance of each factor to the system is not the same, before
obtaining the gray relation coefficient, we have first to calculate the weight of each
factor w(j) and the sum of the weights should be equal to 1, that is:

;W(f)=1- 9)
p=

This study adopts the entropy value weight method to calculate the weights
of each evaluation indicator. The meaning of entropy in physics is the random-
ness of a molecular system under a specific situation. Feng (1988) extended the
concept of entropy as the grade of surprise when event E happens. The grade of
surprise is determined by the probability of the event happening, because when
the probability of event E is higher, the grade of surprise when E in fact occurs will
be lower. Hence, little information is needed to explain the causes for event E
happening.
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Feng and Chen (1992) took advantage of the probability of an event happening
to define the entropy value. If the probability of a single event E is p, then the entropy
value is:

h(p)=In(——)=-Inp, (10)
p

representing the grade of surprise caused by F. If in a sample space, the probabilities
ofevents £}, E,,..., and E, are p;, p,,..., and p,, then the expected entropy value of the

sample space is:

H= zplln(_)_ zpllnpl (11)

i i=1

This represents the average grade of surprise of the sample space or the uncer-
tainty of the grade of information for decision-making.
In formula (1), if we define x; as the iy, plan and x;(j) is the j,, evaluation indica-

tor in iy, plan, then we can make a comparison in order to obtain the probability of
the iy, plan in the j,, evaluation indicator as:

i)/ 2 %) (12)
i=1

According to formula (11), the expected entropy value of the j,, evaluation indi-
cator is:

ZD, )Inp; (j (13)

when p(j)=po(/)=ps(j)=...= Py {J) :L, then H(j) has the maximum value:
m
. o1 1
Max.H(j)=-Y —In—=Inm. (14)
i=1 m

In order to make the entropy value truly represent the uncertainty of the grade of
information for decision-making, the value must be between 0 and 1. Thus, we define
the entropy value of each evaluation indicator as:

e(j)= M (15)
Inm
The grade of certainty of the information for a policy-decision that the evalua-
tion indicator could deliver is 1 - e (j). Thus, the relative importance (objective
weights) of the evaluation indicator is:

w(j)=(-e(j))/(X (1~

1:1

=(1—e(j))/(n—ze(j)) (16)
j=1
Applied competitiveness evaluation model. Jin (2004) argued in his report on the

competitiveness of enterprises that if one wants to evaluate such competitiveness,
then 4 factors should be included: scale, growth, profit, and brand. However, because
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it is not easy to establish an objective standard for the measurement value of an indi-
cator of the brand factor, the competitiveness model in this study will forsake the
brand factor. This study increases the factors of efficiency and risks, described in
Table 1.

Table 1. Definitions of Evaluation Indicators for 5 Factors

Category Ratio Formula
2010 Revenue / Total 2010
Revenue Scale Revenue of all Enterprises
. 2010 Profit / Total 2010 Profit
Scale Factor Profit Scale of all Enterprises
ROE 2010 Equity / Total 2010 Equity
of all Enterprises
(2010 Revenue / 2007
Growth Factor Revenue Growth Rate -
Revenue) * - 1
2010 Net Profit /2010 Average
ROA Asset
Profit Factor ROE 2010 Net Profit /2010 Average
Equity
Profit Margin 2010 Net Profit /2010 Revenue
Asset Turnover i(;gé)t Revenue / 2010 Average
. Accounts Receivable 2010 Revenue / 2010 Average
Efficiency Factor Turnover Accounts Receivable
Inventory Turnover %0 10 Cost /2010 Average
nventory
. 2010 Current Asset / 2010
Current Ratio Current Liability
Risk Factor . 2010  Quick Asset / 2010
Acid Test Current Liability
Equity Multiplier 2010 Assets / 2010 Equity

This study picks 12 home appliance manufacturers from the listed home
appliance manufacturers with total annual revenue in 2010 exceeding 5 biIn. RMB
in order to compare and evaluate their competitiveness. The data for analysis are
extracted from their 2007-2010 financial statements. We follow the calculation
pattern in Table 1 to obtain the evaluation data for these 12 enterprises as in Table
2.

In order to meet the conditions of a comparable sequence as proposed by Jiang
et al. (1988), we divide each evaluation indicator by the sum of evaluation indicators
and obtain normalized data as displayed in Table 3. Regarding the selection of the
standard sequence, we pick the optimal values from the 13 evaluation indicators to
form the standard sequence. From Table 3, we learn that, except for the evaluation
indicators of the equity multiplier of the risk factor that picked the minimum value,
the optimal values of the 12 other evaluation indicators picked the maximum value of
the evaluation indicators. If we follow the calculation steps of formulae (12) to (16)
and let m=12and n=13, then we also get the weighted value of each evaluation indi-
cator as in Table 3.
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With the absolute value obtained from the results of subtracting the normalized
data of all the companies listed in Table 3 from the standard sequence values, we
establish the difference sequence for each company as in Table 4.

We now obtain Amax=0.3671 and Amin=0. Let £=0.5, substitute the difference
sequences, Amax and Amin, into Formula (5), and then figure out the gray relation
coefficient of each company's evaluation indicator as in Table 5. We further substitute
the weights of the relation coefficient and each evaluation indicator into Formula (8)
to obtain each company's gray relation grade. A higher gray relation grade means
being closer to the standard value of competitiveness for the enterprise and shows that
its competitiveness is stronger. Thus, we obtain the rankings of competitiveness in
Table 5.

Results and discussions. From Table 5 we see that SUNING is at the top of the
rankings. The key to their success is their outstanding scale factor in which they are
the leading home appliance chain store China that sells 3C products and their chain
outlets cover 300 cities in China, including outlets in Hong Kong and Japan. They
have over 1200 stores and the number of employees exceeds 150,000. They have taken
advantage of the timing of Chinese government's implementation of the home appli-
ances-to-the-countryside policy. With an average revenue growth of 23.43% (annual
growth of sales of 10 to 20 bin. RMB), they have quickly grabbed the highest market
share.

JOYOUNOG is the second place in the rankings. In 2008, when a domestic taint-
ed milk scandal broke out, JOYOUNG coincidently launched a quality soybean milk
machine, driving the demand for home-made soybean milk and helping the compa-
ny grab more than 80% of the soybean milk machine market share in China. Despite
their ranking in the scale factor being far behind, their performances in the profit fac-
tor and efficiency factor are extremely excellent.

MIDEA ranks the third. Upholding the concepts of effective, robust, healthy,
and scientific development, MIDEA ranks number one in the scale, growth, and
profit factors while the evaluation indicators of efficiency and risk are in the middle-
upper tier. Their competitiveness evaluation ranks the third too.

In the last place under the competitiveness evaluation is KONKA. They are now
facing the effects of lower prices for color TVs, mobile phones, and white home appli-
ances, as well as a higher minimum wage, an increasing CPI, and a higher loan cost.
Thus, as cost and expenses continue to increase and their exports have rapidly shrunk
following the global financial crisis and European debt crisis, KONKA ranks last in
the profit factor.

Ranking second to last in competitiveness, the main products of MEILING are
refrigerators, freezers, washing machines, solar water heaters, and small home appli-
ances. Similar to KONKA, MEILING is facing the effects of a continuing apprecia-
tion in RMB against USD, resulting in a large number of foreign home appliances
entering the market. Even worse, sustained domestic inflation has spiraled higher the
costs of raw materials, labor costs, and transportation fees, pushing production costs
ever greater. Due to strong competition, they were forced to cut the prices of their
main product, refrigerators, in order to reduce inventory. From the double pressure of
declines in sales and profits, their revenue scale, profit scale, and net asset scale rank
second to last.
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Ranking third to last, TCL is the abbreviation for "The Creative Life", repre-
senting creativeness touches life. In 2007, their overseas revenue was greater than
their China market revenue, allowing it to truly be a transnational company. However,
impacted by the slowdown of the global economy, TCL did not grasp the market trend
and held a large quantity of inventory of backlight LCD TVs, reducing their profit sig-
nificantly. Thus, TCL ranks near the bottom.

Conclusions. The reason why those enterprises, which got the first, second, and
third places, have excellent competitiveness is their capability to grasp the timing of
the Chinese government's implementation of the home-appliance-to-the countryside
policy and the subsidy for farmers to buy home appliances. For example, SUNING
rapidly expanded stores and developed market outlets, whereas responding to the
government's energy-saving policy, JOYOUNG and MIDEA designed and manufac-
tured energy-saving home appliances that met customers' growing needs. Conversely,
the reason why those home appliance enterprises rank in the bottom is because as the
global economic situation became worse, their export proportion in their operations
was just too big to resist being impacted. The global financial crisis triggered a
sequence of economic effects that gave these 3 home appliance manufacturers a
heavy blow to their bottom line.
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