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Abstract: Based on Input—Output Table in 2010 issued by National Bureau of Statistics of China, with the help

of input—output model and with the calculation of indexes of industrial relevance degree in Chinese information tech-

nology industry, the paper reveals the industrial relevance in Chinese information technology industry. The paper al-

so selects the relevant industries which are highly associated with the development of Chinese information technolo-

gy industry based on industrial relevance degree to analyze the influences of these industries on the financial situa-

tion risk fluctuation in information technology industry and to design the matrix of financial situation risk in informa-

tion technology industry. Then, the paper offers countermeasures and suggestions for the development of our informa-

tion technology industry.
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1. Introduction

As the strategy of "using informatization to drive in-
dustrialization" is implemented in China and the strategy
of "Internet+" is proposed, information technology indus-
try develops rapidly. Up to June 2015, there were 338 list-
ed enterprises in our information technology industry,
which occupied 12.1% of all listed enterprises. Informa-
tion technology industry is closely associated with high
technology. Developing information technology industry
is not only an important act to enhance our economic
strength but also the necessary requirement to construct
innovative country. The development of information
technology industry need support from other industries, so
it has been an essential problem about how to treat the
relationship between information technology industry and
other industries comprehensively and relevantly and how
to promote the coordinate development between our in-
formation technology industry and other industries.

Western scholars make systematic studies on growing
motive and internal mechanism of information technology
industry and the association between information tech-
nology industry and economic growth. While, domestic
studies on the relationship between information technology
industry and relevant industries are still on the level of

qualitative analysis with less quantitative studies. Most of

current studies tend to explore the relationship between in-
formation technology industry and other industries on the
macroscopic level, which pay less attention to the influ-
ence of upstream industries and downstream industries in
information technology industry on financial situation
risk.

This paper use input—output model to make quantita-
tive analysis on industrial relation situation in Chinese in-
formation technology industry; reveals the relation be-
tween upstream industries and downstream industries in
our information technology industry by calculating the
complete consumption coefficient and the complete distri-
bution coefficient of industrial relation in information tech-
nology industry; explores the influence mechanism of oth-
er industries on the financial situation risk in information
technology industry based on industrial association degree
to provide decision—making basis for the rapid develop-

ment of our information technology industry.

2. Analysis on industrial association degree
in information technology industry

Leontief analyzed the close relation among different
industrial departments in national economy with the help
of input—output table in his representative work American
Economic Structure from 1919 to 1929, which is the be-

ginning of industrial relevance theory. Hirsechman pro-
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posed that different industrial departments in national
economy had "industrial association effect" with mutual in-
dependence and mutual influence, and industrial output
and technical change would have direct or indirect influ-
ences on other industrial departments with the help of
"forward relevance" and "backward relevance". Industrial
supply relevance reflected backward relevance, and in-
dustrial sales relevance reflected forward relevance. The
sum of forward relevance and backward relevance could
reflect the close relation between some industry and other
industries.

In order to analyze the relevance effect and influen-
tial effect of information technology industry, information
technology industry must be defined clearly. However,
there are definitions of information technology industry
on broad sense and narrow sense. In broad sense, informa-
tion technology industries include communication and rele-
vant equipment manufacturing industry, computer and rele-
vant equipment manufacturing industry, communication
service industry, and computer application service indus-
try.

In narrow sense, information technology industries
only include information transmission industry, computer
service industry, and software industry. The definition on
narrow sense is used in the new revised input—output ta-
ble and Guideline of Industrial Classification of Listed
Corporations, so the paper also adopts the definition on
narrow sense to study. The basic data used in this paper
comes from Input—Output Table in 2010 issued by Nation-
al Bureau of statistics of China.

2.1 Industrial supply relevance degree in informa-
tion technology industry: from the backward relevance
perspective

As a high—tech industry, it is necessary for informa-
tion technology industry to purchase intermediate products
from different industries as production means to maintain
production. Information technology industry is the de-
mand side of production means, and other industries are
supply side. This industrial relation is backward related.
For example, production elements such as capital and la-
bor are used in information technology industry and infor-
mation technology industry should pay the price (interest
and salary). Information technology industry also needs to
buy machines, equipment, accounting service, and manage-
ment service, which are the supply of intermediate prod-
ucts in other industries to information technology indus-
try. The bigger the industrial supply relevance coefficient
in information technology industry is, the closer the back-

ward relevance between information technology industry
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and other industries is.
The formula of industrial supply relevance coefficient
is as follows:

Industrial supply relevance coefficient in information

i Xiog .
technology industry=——=—, i=1, 2, ---, 41

(Formula 1)

In Formula 1, information technology industry is in
the 28th row of Input—output Table in 2010. X;. g repre-
sents the input of other industries on sales of information
technology industry.

2.2 Industrial sales relevance degree in informa-
tion technology industry: from the perspective of for-
ward relevance

Apart from backward relevance, there is close for-
ward relevance relation between information technology
industry and other industries. Intermediate products and fi-
nal products in information technology industry will be
used in other industries directly or indirectly as input ele-
ments. Information technology industry promotes the de-
velopment of downstream industries by supplying produc-
tion elements. At present, products and services provided
by information technology industry play important roles
in all walks of life. Information technology industry can
be provider of production factors in almost all industries,
so forward relevance between information technology in-
dustry and other industries is general. The forward rele-
vance between information technology industry and other
industries can be measured with industrial sales relevance
degree in information technology industry. The bigger the
coefficient is, the more the products that information tech-
nology industry will be and the more obvious the promo-
tion influence will be.

The formula of industrial sales relevance coefficient
is as follows:

Industrial sales relevance coefficient in information

. Xogj
technology industry=—7——,j=1, 2, ---, 41

(Formula 2)
In Formula 2, information technology industry is in
the 28th row of Input—output Table in 2010. Xyg.; repre-
sents the output of sales of information technology indus-
try on other industries.
After calculation, forward relevance and backward
relevance table between information technology industry

and other industries is as shown in Table 1.
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Table 1 Industrial Relevance Table between Information Technology Industry and Other Industries
Industrial Supply Relevance Industrial Sales .
Industry Degree in Information Rank Relevapce Degree in Rank
Technology Industry Information Technology

Industry
Electric, machine, and equipment manufacturing industry 0.145 77 1 0.016 05 14
gzﬁrr;l:;iizgtir;qguiiﬁgfsrg,y computer, and other electronic equip- 0126 51 9 0.060 06 5
Rent and commercial service industry 0.106 14 3 0.009 83 21
Information transmission, computer service, and software industry 0.091 74 4 0.089 36
Wholesale and retail trade industry 0.066 51 5 0.040 37
Eszeg;llslf(;rcliripnr;nitri:é%sterl;d cultural, educational, and sports prod- 0.066 00 6 0.006 10 29
Transportation and storage industry 0.064 92 7 0.042 06 7
Real estate industry 0.055 36 3 0.014.43 17
Electric power and heating power production and supply industry 0.052 79 9 0.031 30 10
Financial industry 0.043 83 10 0.112 12 2
Lodging and catering industry 0.041 59 11 0.008 09 23
Instrument and cultural and office machine manufacturing industry 0.018 98 12 0.003 33 34
General and specialized equipment manufacturing industry 0.017 13 13 0.025 34 12
Transportation equipment manufacturing industry 0.014. 93 14 0.014:13 18
Resident service and other services industry 0.013 56 15 0.004 94 31
Culture, sports, and entertainment industry 0.011 85 16 0.004: 85 33
Chemical industry 0.011 22 17 0.036 50 9
Comprehensive technology service industry 0.010 35 18 0.005 42 30
Food production and tobacco processing industry 0.005 16 19 0.014 64 16
Metal product industry 0.004 26 20 0.008 06 24
Petroleum processing, coking, and nuclear fuel processing industry 0.004 08 21 0.011 27 20
dTlfJ::ttri)l,e, clothing, shoes, hats, leather, eiderdown, and products in- 0.004 01 29 0.012 90 19
Architecture industry 0.003 59 23 0.180 57 1
Research and experiment development industries 0.003 54 24 0.002 20 37
Post industry 0.002 77 25 0.003 15 35
Water production and supply industry 0.002 59 26 0.000 78 40
Education 0.002 48 27 0.014.77 15
S];a;ftte flrrllzielr?;r;lfacturing industries (including waste products and 0.002 24 2 0.007 76 25
Wood processing and furniture manufacturing industry 0.002 03 29 0.006 60 26
Gas production and supply industry 0.001 20 30 0.000 39 41
Public management and social organization 0.000 81 31 0.054: 65 6
Hygiene, social security, and social welfare industry 0.000 63 32 0.017 94 13
i\r’:’;ltlzltrrizcs)nservancy, environment, and public facility management 0.000 59 33 0.004 88 39
Non—metal mineral product industry 0.000 57 34 0.009 73 22
Textile industry 0.000 26 35 0.006 37 27
Metal smelting and calendaring processing industry 0.000 02 36 0.079 96 4
Agriculture, forestry, animal husbandry, and fishing industry 0 37 0.027 31 11
Coal mining and washing industry 0 38 0.006 24 28
Petroleum and gas mining industry 0 39 0.002 25 36
Metal mine mining and selection industry 0 40 0.001 96 38
Non—metal mine and other mines mining and selection industry 0 41 0.001 37 39

Data source: Input—output Table in 2010 issued by National Bureau of statistics of China.
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3. Analysis on picture of industries with
strong relevance based on industrial relevance
degree in information technology industry

3.1 Construction of picture of industries with
strong relevance with information technology industry

The industrial chain of information technology indus-
try is long, and is almost associated with all industries,
but relevance degree is obviously different. Coefficients
of backward relevance and forward relevance in informa-
tion technology industry top 10 industries can be got in
Table 1. These industries are closely associated with
information technology industry, which is shown in
Figure 1.

3.2 Analysis on industries with strong relevance
with information technology industry based on indus-
trial supply relevance coefficient

On backward relevance, our information technology
industry is closely associated with manufacturing industry,
retail industry, and transportation industry with low added
value, and some resource consumption industries such as

chemical industry, metal smelting industry, and calendar-

ackward
elevance

Electric, machine, and equipment
manufacturing industry

service, and software industry

Wholesale and retail trade industry

Paper—making, and cultural,
educational, and sports products
manufacturing industry

Transportation and storage industry

Real estate industry

Electric power and heating power
production and supply industry

Financial industry

Communication equipment, computer, Supply Sales
and other electronic equipment relevance relevance . L
L coefficient coefficient Rent and commercial service industry
manufacturing industry
Rent and commercial service industry Metal smelting and calendaring
Infromation processing industry
Information transmission, computer toput slimolEy output
’ P industry

ing processing industry, but is not associated with some in-
dustries with high added value such as comprehensive ser-
vice industry, research and experiment development indus-
try, and education. It shows that although our information
technology industry develops fast, its development is ex-
tensive with large space for improvement.

There are industries in backward relevance which not
only provide production factors for information technolo-
gy industry but also make use of information technology

circumferential relevance industries. Financial

industry
industry, communication equipment, computer and other
electronic equipment manufacturing industry, electric pow-
er and heating power production and supply industry are
closely associated with supply in information technology
industry and sales in information technology industry and
have obvious circumferential relevance with information
technology industry.

3.3 Analysis on industries with strong relevance
with information technology industry based on indus-
trial sales relevance coefficient

On forward relevance, the influence of forward rele-
vance in information technology industry covers all levels

forward

relevance, Architecture industry

i

Financial industry

Communication equipment, computer,
and other electronic equipment
manufacturing industry

Public management and social
organization

Transportation and storage industry

Wholesale and retail trade industry

Chemical industry

Electric power and heating power
production and supply industry

Figure 1 Picture of Industries with Strong Relevance with Information Technology Industry
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of industries. Among the industries with strong forward
relevance with information technology industry, there are
agriculture, forestry, animal husbandry, and fishing indus-
tries which belong to the first industries, manufacturing in-
dustry, architecture industry, and processing industry
which belong to the second industries, and finance indus-
try which belongs to the third industries. But information
technology industry has closer forward relevance with the
second industries. Compared with developed countries,
our information technology industry has the features of
having close forward relevance with the second industries
but having not close forward relevance with the third in-
dustries. It shows that the informatization degree of our
third industries is not high, which fail to drive the develop-
ment of information technology industry.

Information technology industry is not closely associ-
ated with research and experiment development industry
and education, which shows that the added value of our in-
formation technology industry is low and there are obsta-

cles in transformation of scientific achievement.

4. Construction of matrix of financial situa-
tion risk in information technology industry

Financial situation risk fluctuation refers to the pro-
cess that after some industry changes on industrial chain,
other relevant industries will also change and some indus-
tries which are directly or indirectly associated with the
latter will change, which will influence the whole industrial
chain.

4.1 Analysis on the influence power of financial sit-
uation risk in information technology industry

As a link in industrial chain, the change of demand
of information technology industry will influence up-
stream industries; while the change of supply will influ-
ence downstream industries. That is to say, the financial
situation of information technology industry will influence
relevant industries. The influence degree of information
technology industry on its relevant industries could be
measured with influence power coefficient. The formula

of influence power coefficient is as follows:

Fi=— "1 (Formula 3)

:\»—*

In Formula 3, F; is the influence power coefficient of
industry j; The numerator is the sum of row j in Leontief
inverse matrix; the denominator is the average number of

the sum of Leontief inverse matrix; F; = 1 represents the
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influence of industry j on other industries is equal to so-
cial average level. The bigger the influence power coeffi-
cient is, the more obvious the driving influence of indus-
try j on other industries will be.

4.2 Analysis on the sensitivity of financial situa-
tion risk in information technology industry

The change of any industries has direct or indirect in-
fluences on other industries. Any industries are influenced
by the change of other industries. In other words, the
change of financial situation of other industries will influ-
ence the financial situation risk in information technology
industry. Such financial situation risk fluctuation degree
can be shown with sensitivity coefficient. The formula of
sensitivity coefficient is as follows:

E=—"+—

1

(Formula 4)

:\—

In Formula 4, E; represents the sensitivity coefficient
in industry i; The numerator is the sum of line i in Leonti-
ef inverse matrix; the denominator is the average number
of the sum of Leontief inverse matrix; E;=1 represents
that the sensitivity of industry i on the change of other in-
dustries is lower than social average level. The bigger the
sensitivity coefficient is, the more sensible the industry i
on the change of other industries will be.

We select top 10 industries in Figure 1 on "complete
consumption coefficient” which have backward relevance
with information technology industry and "complete distri-
bution coefficient" which have forward relevance with in-
formation technology industry. Due to the influence of cir-
cumferential relevance, there are only 14 industries left, in-
cluding Electric, machine, and equipment manufacturing
industry, Communication equipment, computer, and other
electronic equipment manufacturing industry, Rent and
commercial service industry, Information transmission,
computer service, and software industry, Wholesale and re-
tail trade industry, Paper—making, printing, and cultural,
educational, and sports products manufacturing industry,
Transportation and storage industry, Real estate industry,
Electric power and heating power production and supply
industry, Financial industry, Chemical industry, Architec-
ture industry, Public management and social organization
as well as Metal smelting and calendaring processing in-
dustry.According to the formula above, the influence pow-
er coefficient and sensitivity coefficient of these industries
are shown in table 2.

It can be seen from Table 2 that:
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Table 2 Influence Power Coefficient and
Sensitivity Coefficient of Different Industries
Influence Sensitivit
Industry Power |Rank Y Rank
. Coefficient
Coefficient
Chemical industry 3.52 1 1.21 4
Metal smelting and
calendaring 2.59 2 1.23 3
processing industry
Electric power and
heating power 2.28 3 1.10 7
production and supply
industry
Transpom.mon and 1.60 4 0.92 9
storage industry
Communication
equipment, computer,
and other electronic
. 1.49 5 1.40 1
equipment
manufacturing
industry
Financial industry 1.12 6 0.63 12

Electricity, machine,
and facility 1.10 7 1.34 2
manufacturing industry

Paper—making,
printing, and culture,
sports, and education 1.09 <] 1.20 5

products
manufacturing industry

Wholesale and retail

trade industry 105 ? 0.60 13
Rent an.d CQmmerc:lal 085 10 1 8
service industry
Information transition,
computer serviced, 0.57 11 0.82 10
and software industry
Real estate industry 0.54 12 0.56 14
Architecture industry 0.42 13 1.15 6

Public management

. L 0.34 14 0.68 11
and social organization

(a) There are 9 industries that the influence power co-
efficient of information technology industry on other in-
dustries is larger than 1. Except from financial industry
and wholesale and retail trade industry, the other 7 indus-
tries belong to the second industries. Most of departments
in the top belong to machine and equipment manufactur-
ing department, whose technical content is high and added
value is high. They belong to the senior industries in na-
tional economic system. Therefore, our information tech-
nology industry drives the development of these industries
and has important influence on the industrial structure op-

timization and industrial structure updating. Industries
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whose influence power coefficient are smaller than 1 con-
centrate on the third industries and architecture industry.

(b) Many industries promote the development of in-
formation technology industry. In the above 14 industries,
there are 6 whose influence power coefficient and sensitiv-
ity coefficient are both larger than 1.All of these indus-
tries belong to the second industries, and 3 of them be-
long to manufacturing industry, which indicates that the
above mentioned industries can provide the information
technology industry with immense supports. Meanwhile, it
is notable that the fast growing economy can largely spurs
the demands of each industry. For satisfying the needs of
social production, the 6 industries are facing increasing
pressure, thus rendering the development of the informa-
tion technology industry restrained by these industries.
Furthermore, in the third industries, only the sensitivity co-
efficient of rent and commercial service industries is larg-
er than 1, which reflects that the driving force of the in-
dustries on information technology industry is stronger.

(c) It can be seen in Table 2 that the influence power
coefficient and sensitivity coefficient of most of the third
industries are lower, which is decided by the features of
service industry. Service industry is the supporting indus-
try, most of its products can’t enter into social reproduc-
tion. Thus, it is normal that its influence power coefficient
and sensitivity coefficient are lower than that of the sec-

ond industries.

5. Matrix of financial situation risk in in-
formation technology industry

Social average value (1.0, 1.0) is the original point
on the coordinate; influence power coefficient is the hori-
zontal axis on the coordinate; sensitivity coefficient is the
vertical axis on the coordinate. The matrix of financial
situation risk in information technology industry is shaped
as shown in Figure 2.

(a) The influence power coefficient and sensitivity co-
efficient in I (on the first quadrant) are large than social
average value 1.0. These industries have features of strong
radiation and strong restriction. The industries on the first
quadrant include chemical industry, metal smelting and
calendaring processing industry, electric power and heat-
ing power production and supply industry, communication
equipment, computer, and other electronic equipment man-
ufacturing industry, electronic machine and facility manu-
facturing industry, paper— making, printing, and culture,
education, and sports products manufacturing industry.

The industries on the first quadrant are not only sensi-

tive to other industries but also have strong driving force
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Coefficient * : +—t
1] 0.6 1 1.6
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Sensitivity Coefficient

2 25 3 36 4

Figure 2 Matrix of Financial Situation Risk in Information Technology Industry

on other industries. In economic development, these 6 in-
dustries are main suppliers of intermediate consumption
materials in other industries, which drive economic
growth by supply. They consume products in other indus-
tries in production and drive the development of national
economy by demand. These industries have been the pil-
lar industries in national economic system, which play the
vital role in the development of national economy. Their
development will directly decide the whole quality of na-
tional economy, which are key industries that the govern-
ment supports.

(b) The influence power coefficient of industries in II
(on the second quadrant) is smaller than 1 and the sensitiv-
ity coefficient is larger than 1. These industries belong to
the departments with weak radiation and strong restric-
tion. The industries on the second quadrant include rent
and commercial service industry and architecture industry.
The industries on the second quadrant restrict the develop-
ment of economy powerfully. The industries on this quad-
rant have features of weak radiation and strong restriction,
so we should make special industrial policies to strength-
en the reform and development of these industries due to
the demand of healthy development of economy in the fu-
ture.

(c) The influence power coefficient and sensitivity co-
efficient in III (on the third quadrant) are smaller than so-
cial average value 1. These industries have features of
weak radiation and weak restriction. The industries on the
third quadrant include information transmission, computer
service, and software industry, real estate industry as well
as public management and social organization. As the in-

tensive field of high technology, information technology

industry has the high—tech strength of exposing and influ-
encing other industries. Generally, considering the de-
mand of rapid and healthy development of our economy
in the future, we should speed up the transformation and
updating of information technology industry from manu-
facturing industry with low added value to service indus-
try with high added value to produce more powerful in-
vestment multiplier effect in the whole national economy.

(d) The influence power coefficient of industries in
IV (on the fourth quadrant) is larger than social average
value 1, but the sensitivity coefficient is smaller than so-
cial average value 1. These industries belong to the indus-
tries with strong radiation and weak restriction.

The industries on the fourth quadrant include finan-
cial industry, wholesale and retail trade industry and trans-
portation and storage industry. It can be seen in the figure
that the industries on the fourth quadrant are mature indus-
tries. Their development drives the development of other
industries powerfully, but other industries tend to have lit-
tle demand on them. The typical example is wholesale
and retail trade industry (the influence power coefficient
is 1.05; the sensitivity coefficient is 0.6). Its development
can drive the development of other relevant industries. Its
influence power coefficient is larger than social average
level and sensitivity coefficient is small, so its driving

force on the development of other industries is limited.
6. Conclusion

Information technology industry is a high—tech ser-
vice industry, whose development has important meaning
on the development of whole national economy. With its

activities, information delivery is accurate, timely, and
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comprehensive, which is helpful to raise the productivity
in all walks of life. Thus, our country should strengthen
the industrial support and increate investment on informa-
tion technology industry to play the leading role of infor-
mation technology industry on national economy.

Firstly, our country should follow the development
trend of information technology industry, promote informa-
tion technology industry to transform from extensive in-
dustry to intensive industry, and change the current situa-
tion that raising productivity by buying more machines
and equipment. Our country should strengthen the training
of workers, pay attention to the accumulation of human re-
source, and improve the quality of workers.

Secondly, our country should grasp the functional fix-
ation of information technology industry reasonably and
continue to keep the interactive relation between informa-
tion technology industry and other industries. Today, with
the rapid economic development and high integration of
resources, all walks of life have more services require-
ment with high quality on information technology indus-
try. Thus, information technology industry should seize
the precious development opportunity to speed up industri-
al updating, to improve service level gradually, and to fol-
low the demands of other industries.

Thirdly, with higher income of our residents, rise of
e—commerce, and coming of “Internet+” age, information
technology industry must play an increasingly vital role in
personal consumption field, so it requires information tech-
nology industry to subdivide market according to different
consumption groups, to capture the change of consumers”
demands, and to provide personal service for different con-
sumers. The service for individual consumer must be the
new growing point of the development of information
technology industry.

The development of information technology industry
is influencing other industries deeply. Meanwhile, we
should see that the situation of different industries also in-
fluences the development of information technology indus-
try. Especially, some industries have influence on the fluc-

tuation of financial situation risk in information technolo-
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gy industry. As high—tech industry, information technolo-
gy industry has features of fast updating on technology
and short period on products. Its financial situation risk
can’t be ignored. Therefore, our country should pay more
attention to monitor the situation of relevant industries at
the same time of developing information technology indus-
try; strengthen the real—time monitoring of the financial
risks of industrial operation, investment, and financing sit-
uation and establish risk emergency mechanism to assure
that the financial situation risk of this industry is reason-
able.
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