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It has become quite significant for t@rpnses @hance the competitiveness
through promoting the integration nfomz and industrialization:

informationization has played a great the esign, production and operation
and marketing of the enterprises. H tablls dlcator for the integration degree of
informationization and mdus ion? to evaluate the informationization
construction level of enterprl terms of’ atlon construction, how can the enterprise
make adjustment and lmp emenﬁ aper, the thought course of “discover the

Hierarchy Process and co ucts the corresponding evaluation indicator system
from the aspect astr mgle application, comprehensive integration and

S
collaboration -n vatlon system has also been adopted to evaluate enterprise
mformatlonl vel i dong in 2012, to provide reference for the enterprises to

egrati ee of informationization and industrialization, and provide

problem — analyze the pEﬁ — solve roblem” has been abided by. It adopts Analytic

appraise thei
theoretical support fo% vernment to formulate supportive policy.
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Int ess of global economic integration, the development of information technology
undamental change of survival and competition environment of enterprises. “Two-
orl (informationization and industrialization) integration” is an important stage in the
social and economic development process, and also the only way for the industry to change
from independent development to integrative development, and from quantitative change to
qualitative change. “Two-oriented integration” means to drive industrialization by
informationization, and promote informationization by industrialization. New
industrialization road is the inevitable result for the overlapping development of
informationization and industrialization process. In terms of the enterprise, the connotation of
“two-oriented integration” is to innovate the product research and development, production
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and design, and realize the upgrading of product and technology, strengthen the management
on production process, product testing, product sales and service through information
technology and informationization, and then lead the enterprise to take the new
industrialization road, pursue the sustainable development mode, and promote the
transformation and development of the enterprise.

1. Introduction

To put it simple, “two-oriented integration” is to integrate industrialization and
informationization by use of the engineering. To have a deep understanding of “two-oriented
integration”, we shall first have adequate awareness of industrialization and

informationization. o
Wew
hese

Informationization refers to the historical process to cultivate and devel
generic

productive force represented by intelligent tools and bring benefit to the socigty
tools. TadaoUmesao, a Japanese scholar, has suggested that “informationizati n i
terms of communication modernization, computerization and bgh

paper Discussion on Information Industry. Definition of in %
economists including Lin Yifu is: “the so-called infor tion i ess to transform
the traditional economic and social structure by IT@ is estali on the basis of IT
industry development and IT expansion to various ec ic sect hile the professors of

Renmin University of China represented by Z ing thin “Informationization refers
to the historical process during which the a ion of mformatlon technology by
fa the b

people has reached relatively high degree cilit road sharing of information
resource within the whole society, pr, rtion of the potential of human
intelligence and social material resﬁé and Iea e social economy to develop in the
direction of high efficiency and g§o ahty

Industrialization refers to t cess duri ich the proportion of industry (especially
manufacturing industry) or, e secon stry output value (or income) in the Gross
National Product (natio ome) h en on continuous increase, and the industrial
employment propor; m@tal em ent has also ascended constantly.

Industrializatio cor of modernization, and also the process for the

transformatiog Qgrlcultural ety to the modern industrial society. “Industrialization”
has dual c which refers to the industrial sector and manufacturing
production) b e sa ing in English. As learning from its English concept, the
mdustrlallzatlon de on the development of both the secondary industry or
manufacturing ind »@nd the primary industry and tertiary industry. Globally, not only the
manufacturing i y, energy industry and metallurgical industry of the secondary industry,
but also magyfindustries of the primary and tertiary industry have been advanced towards the
ection. The authentic industrialization can only be achieved through the
velopment of agriculture, industry and service industry.
n the above, informationization and industrialization can be deemed as a process or
a ’@ ical process, which is composed of several stages, whose contents are shown by varied
expréssion forms in different fields. In the process of industrialization, it mainly pursues the
rapid economic development and constant accumulation of material resources; while the
informationization is realized by adopting advanced scientific and technologic manners to
improve the production efficiency, production technology and optimize the industrial
structure. Industrialization and informationization are mutually integrated and promoted, and
have internal connection.

The integration process of informationization and industrialization has been followed by
the integration of products, business and industrial extension, whose contents have been
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reflected to many fields of economic development. In the great revolution of information age,
two-oriented integration has become the important drive for the economic development of
enterprises, and so many enterprises have invested a great amount of money on information
construction. It’s quiet difficult for most of the enterprises to answer the questions such as
how about the benefit of information investment, and how to evaluate if the information
investment is successful. It shall attribute to that the enterprises cannot make accurate
evaluation of their two-oriented integration degree. Therefore, the construction of scientific
evaluation system of two-oriented integration degree will be good for the enterprises to
accurately evaluate their integration level, and also help to lead the scientific information
investment of enterprises.

At present, in terms of guiding the information investment decision-making of enterprises
the evaluation system for two-oriented integration level we have known mainl
following defects: 1. it is difficult to show the integration degree of enterprlse

process and other important aspects through the horizontal analysis of the two—
oriented integration on enterprise development and refining relevant 1ndlca dlness
degree-application degree-performance degree” framewor ator system
contains a variety of indicators unrelated to the develop example per
capita GDP growth rate and unemployment rate mde

In this paper, two-oriented integration devel t pro adopted horizontal
analysis; in the construction of indicator system, the evaluatlo mework for the two-
oriented integration development level raised b L Jiurua b@ou Jian in 2012 in Analysis

on the Industrial Enterprise Two- orlentedoln ion Devel nt Level and Key Problems
has been applied. In this framework, the for nted integration has been divided
into totally four hierarchies, namely truct K gle application”, “comprehensive
integration”, ‘m on the above four hierarchies, the

coordination and n . Cen
evaluation indicators have beQ and t@wo -oriented integration evaluation system
has been established.

2. Construction Qf,Q@)rlen ed ‘tntegration Evaluation Indicator System
for the EnterprDQ\

2.1. Constr |nC| Ie@
In this paperl; while c

cting two-oriented integration evaluation indicator system, the
following principles een abided by in order to ensure the scientificity and efficiency of
indicator system: tation, “two-oriented integration” indicator system is mainly used
for self-evaluati the enterprise, and guide the two-oriented integration construction; 2.
qualitative wuantitative indicators shall supplement each other; 3. reasonability and
complete all be combined, the indicator system shall have clear hierarchies and logics,
the re@dicators shall be mutual independence; 4. scientificity, the construction of
i% stem shall be built on sound theoretical basis and actual situation of the enterprise.

2. Sel

ndicator System

2.2.

The evaluation framework for the two-oriented integration development level raised by Liu
Jiuru and Zhou Jian in 2012 has been adopted in this paper, which is centered on
competitiveness, and divides the process of two-oriented integration into four hierarchies,
namely “infrastructure”, “single application”, “comprehensive integration”, “coordination and
innovation”. Refer to the following figure for details:

election of Evaluation Indicator

9 ¢ 99 ¢

Copyright © 2014 SERSC 221



International Journal of Smart Home
Vol.8, No.5 (2014)

Level and capability evaluation Efficiency and benefit evaluation
of two-oriented integration of two-oriented integration
% SSTESHESINGS (== pes e fe t= Ie I s i s 1 PRt e S ) S TR S R 1
| A Coordination and innovation 4 fon | A [
I / I | . I
. / ! L g ]
| 5 /.is | | 0 <_=> 8 |
o Comprehensive integration & - — g e o
Iy S 1| 2 c =
g < g 2 5
| 3 | [ z g EN
= ] 4 g g 3
@ ] o H g z
| Single application _, 4 I‘"‘—’I & :,_i § I
| = ! | = £ (I3
| £ = |
| | .
| Infrastructure l---‘—}l !
| |
| Level improvement | | Ability enhancement
'Y
L it = e T e T T P i i s i b = i = e s =
Continuous improvement a ¢

NN
Evaluation framework raised by Liu Jiuru and Z S contMaround enterprise

competitiveness, “coordination and innovation” an preh tegration” raised by
them have also authentically reflected the actual situation of infma Ionization development
at present, which agree with the research scherr@his papefitherefore, the paper adopts the
evaluation framework as the primary hiem@ indicator em and enriches the refined
indicators (which have been acquired eate c@ssion with information workers,
enterprise managers, professional inf n sc ‘% through screening) basing on it,

I& this paper has been established as

shown in figure below: 0\
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Meanings of each refined indicators are shown in table below:

No. | Level-11l Indicator Basic Meaning and Data Structure of the Indicator

1 | Number of computer Reflect the hardware basis of enterprise informationization
ownership per capital
2 | Portal website construction Reflect the enterprise resource integration condition,
service object coverage scope and available service
content; evaluate according to the intactness of functions,
i.e. staff entrance, online sales, information distribution,
online self-service for customers;

3 | Proportion of information- Reflect the enterprise’s attention on informationization
based investment in total
capital expenditure 1

4 | Utility ratio of information Reflect the information secrecy degree, mainly i
confidential means equipment construction, system improvemeng; cy

system updating and software upgrading., @

5 | Proportion of IT staff in total | Reflect the employee a ation
employees research and applicati

6 | The duration of information | Reflect the inforrg ill improvement
training received by per of enterprise e @
employee \

7 | Degree of information Reflect the ence of in ationization on enterprise
supervisor participating in g WhICh ly related to the role of
decision-making i rincipalsplayedt in decision-making

8 | Whether there is a definite the NO@uzatlon construction has long-
information-based strategy

9 | Public policy environment Tlect the degr tTlat informationization has been

- pported ternal policies.

10 | Degree of perfection of \‘ Ref ifiternal control process and system

information-based i | en&m nt corresponding to the informationization

control
11 | CAD degre \(‘

flect the information application condition in enterprise
\C\pr duct design
12 ProW\Iatabase " Reflect the saving and management of informationization

consfructign 1 on enterprise R&D data, experience and intelligence
13 | Applitatibn degre Reflect the management and maintenance of
supply-chain ent informationization on the upstream industrial chains of the
informationsys enterprise
14 Applicati&ee of e- Reflect the proportion of e-commerce purchasing in
commerce general purchasing during the purchasing management
15 Wn degree of Reflect the automatic production degree for equipment,
odyction equipment and the informationiztaion integration degree
16 <jbdjction resource Reflect the influence degree of informationization for
4© anagement optimal distribution and waste reduction of production
resources
1 Application of customer Reflect the management and maintenance of information

relation management system | on downstream industrial chain, mainly including:
customer material management, potential customer
management and customer order management.

18 | Proportion of network Reflect a series of marketing activities for the
marketing expenditure in the | communication and transaction between enterprise and
total marketing expenditure | customers through the Internet

19 | System automatic degree in | Reflect the supporting degree of information to the
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financial accounting generation, settlement, formulation, analysis and
excavation of financial information
20 | Timeliness and accuracy of | Reflect the supporting degree of information to the

financial information processing speed of financial information
21 | Information-based Reflect the participation degree of informationization in
application in product test product test, i.e. applying the information methods for the
simulated test for new products
22 | Fund input on design Reflect the proportion of information investment related to

product R&D design in the total investment for product
design and manufacturing

23 | Integration degree of Reflect the connection tightness of various modules in
information modules in ERP | ERP, generally, the more data interfaces between the
system information modules in ERP, the higher integration veI ¢

of information.
24 | Informationization degree of | The solidification degree of main business p@

key business process internal control system through information(sy hall
be balanced with the busm process p.
by information system

overed

25 | Decision-making Reflect the considerati r€e fow« information
coordination based on of other departméntstarid mutuahcoordisfation degree for
production, supply and sales | decision-makingif different O%Vnts under the
information process of infgrmationizati e the decision-making

ts and*trans=plepartments.

portin g e@ne of informationization on

26 | Analysis and management Reflect

on enterprise value chain dat% in each link of enterprise value

27 | Forecasting ability of fund éect the fin mformation on various aspects of the
demand information in ormation enterprises, in order to make
reasonal %ltal arrangement and avoid the crisis of
28 | Sharing degree of w he information sharing degree of

information sy ) formatlonlzatlon between the enterprises and within the
upstream an trea > tream and downstream industrial chains.
ormatior@ Reflect the sharing degree of relevant information for

] bg business coordination with strategic cooperative partners
30 | New product d% ent Reflect the information application degree in the process

29

cycle of product and service extension (i.e. after-sales service
assurance, visiting installation and regular maintenance)
31 | Number 8information Reflect the innovation speed of informationization

te logy patent
applications
\.J

lation of Indicator Weight
@iled indicator weight actually reflects the psychological sorting of degree of
importance of detailed indicators of evaluation system designers. So the assignment of
detailed indicator weight is a process of subjective judgment by evaluation system designer.
In order to convert the value judgment of experts and scholars to exact figures, this paper
adopts Analytic Hierarchy Process (AHP). Analytic Hierarchy Process (AHP) is a decision-
making method combining qualitative and quantitative analysis based on dividing relevant
elements into target, norm, scheme, etc. Analytic Hierarchy Process (AHP) realizes the
mathematization of decision-making thinking process with less quantitative information, and
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provides simple and convenient decision-making methods for complex decision making
problems with multiple target, multi-criteria or no structural characteristics. It is especially
suitable for conditions in which the results of decision are hard to be measured directly and
accurately.

This paper collects judgments of 10 experts and scholars on the importance of detailed
indicators through software Yaahp, and has obtained Level-I indicator weight matrix and
Level-Ill indicator weight details, in which "Wi" representing indicator weight. See the
following chart and table for details:

Judgment Matrix

Informationization Single Comprehensive | Collaboration
Infrastructure - . ! . X
degree application integration and innovation N

Infrastructure 1.0000 2.0000 5.0000 6.0000 0‘ 0.5364

& A\ 4 Vi
Single application 0.5000 1.0000 2.0000(& 3{)(&/ 0.2535

Comprehensive 0.2000 0.5000 1 \ .0 0.1305
integration \
N
1.0000

Collaboration  and \ - (O

innovation 0.1667 0.3333 0\0-5000 0.0796

. K J Level-Ill
Level-1 Indicator Level-1 In@ Leuel@dlcator Indicator Weight
> number of computer 13.88%
@ rship per one hundred people
Pﬁftal website construction 2.68%
atlo Proportion of information-based
< matlon b 4 investment in the total capital 6.21%
O qume expenditures
Utility ratio of information 1.61%

confidential means

Proportion of information technology

0
Infrastructure <Q®. talents in the total 2.44%

The duration of information training 7.31%

* Information-based received by per employee
O talents resource Degree of information supervisor 731%

participating in decision-making

Whether there is a definite

0,
% information-based strategy 7.31%

Public policy environment 3.66%

Information

environment Degree of perfection of information-

0,
based internal control 1.22%

CAD Degree 2.09%

Product R&D Product R&D database construction | 2.07%

Single application Procurement Application d_egree in §upp|y—chaln 2.09%
management management information system

g Application degree of e-commerce 1.05%
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Digitization degree of production

i 0,
g Productive resource management 1.19%
Application of customer relation 2 50%
. management system
Marketing - -
management Proportion of network marketing
g expenditure in the total marketing 7.49%
expenditure
_ - System _automatlc degree in financial 2.09%
Financial accounting
management Timeliness and accuracy of financial 1.05%

information

Product design and
manufacturing
integration

Information-based application in
product testing

Fund input on design

Production-supply-

Integration degree of mformatlon
modules in ERP sy em

yd
Informationization E&fkf;\{‘

Combrehensive marketing business proc
integFr)ation integration Decision-m -Oordinatity baséd
on productio ply and& 5.02%
informeﬁq
o nd manag 1.29%
Financial and e value hain
business integration gf fund demand 2 59%
Informati
haring de d(%\)f information system
0,
Industrial |Cr;] u._ps@ and downstream industry | 2.65%
Collaboration and Synergy rée of information sharing
. . 2.65%
innovation een partners
x New product development cycle 1.33%
% ct mno\@ Number of_qurmatlon technology 1.33%
patent applications

2.4. Check C&eztency

This paper carries
system with so
respectively CR

levels are

cator Weight

@c eck consistency of indicator of different levels in the indicator
r aahp, consistency ratio of the first, second and third level are

.0092, CR2=0.0019, and CR3=0.011. All consistency ratios of different

.1, which indicates the indicator weight sorting of different levels meets the

tency, and we can make totaling of detailed indicator according to above-

satisfied E
menti ight vector.

3. a Analysis
In this paper, questionnaires are designed based on corresponding above-mentioned

indicator system for interviewee/respondents to fill in. Then we can obtain the scores of
detailed indicator; by multiplying the detailed indicator score by detailed indicator weight, we
can get weighting scores of detailed indicator. Summarizing the weighting scores, we will get
scores of informationization and industrialization degree of the enterprise on the whole. 190
copies of questionnaires are sent out for enterprises (mainly in manufacturing industry) in
Shandong Province, and 172 questionnaires are returned and 146 questionnaires are valid.
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3.1. Data reliability analysis

This paper takes “Cronbach's Alpha” as the statistical magnitude of reliability analysis, and
carries out reliability test on relevant data collected. Through SPSS 17.0 software package - >
analysis - > metrics - > reliability analysis, the paper measures and calculates Cronbach's
Alpha value of consistency statistical magnitude of competitiveness level and the degree of
the informationization of enterprises. Under normal conditions, if Alpha coefficient reaches
0.7-0.8, it indicates that there are considerable reliabilities of indicators; if Alpha coefficient
reaches 0.8-0.9, it indicates strong reliability of indicator. Through the tests, Cronbach's
Alpha values of 31 detail indicators in the questionnaire exceed 0.8, therefore
informationization level data collected in this paper has a higher reliability.

*
3.2. Evaluation Result \/

The paper has arranged and calculated the f collected informationizatign data of

enterprises in Shandong Province in 2012. For iptive ti status of
informationization level of local enterprises, please see d%l e follo hart:

Histogram of informa@ation V
degree of ent ises 6
*

. Mean value=58.05,
@ Standard deviation=19.564,
N

‘§ N=146

Aouanbaa

€ ok T U T
000 40 00 60 00 80 00 100 .00

% ization in 26 enterprises score over 80, but the horizontal differentiation on
0 m- ization between enterprises is quite obvious, with a dumbbell shape distribution
'@ hole. And many enterprises still have lower informationization level, and there are
few €nterprises with medium information level. In the process of investigation and interview,
we have learned that the distribution of informationization level is related to bottlenecks of
information construction: 1. For most of the enterprises, after the information hardware has
upgraded to a certain level, further information construction, such as organization adjustment
and business process optimization will face higher hurdles, which will lead to the stagnation
of further improvement of the information level. 2. Some enterprises are short of ample funds
and talents for information construction in the next step after entering into the information
construction on system integration phase.

Copyright © 2014 SERSC 227



International Journal of Smart Home
Vol.8, No.5 (2014)

4. Conclusions and Policy Recommendations

This paper constructs two-oriented integration evaluation indicator system for enterprises,
centered on enterprise competitiveness and based on infrastructure, single application,
comprehensive integration, and collaboration and innovation. Through the evaluation of two-
oriented integration degree of enterprise in Shandong Province, the indicator system has been
applied with rather satisfactory practical results. During the measurement of two-oriented
integration degree of enterprise in Shandong Province, we have found that, a considerable
number of enterprises meet with relatively large obstructions after entering into the system
integration phase of information construction: 1. From the point of inner-enterprise,
information construction for system integration phase influences the interests of tne
departments of enterprises, and some management staffs. So the informationizati nWaIt
if senior managers do not propel it forward. 2. From external environment of the%ﬂp ises,
since price and consulting fees of information systems are expensiv@ high-end

information market is in short supply (mainly controlled by forgign ERP endors), it
is hard for small and medium-sized enterprises to promote rmatio iZatign construction
at system integration stage. Besides, sampling collectio iS ap ntrates in large-
scale listed companies, and lacks of sampl pnses therefore,

informationization level of enterprises in Shandon ed in ?h\ er tends to be more

optimistic that it really is.
Through scientific quantitative analyS|s nalytia@archy Process (AHP), the
rrespopding proportion is concluded for the
oce s ovmg the market competitiveness

weight of each indicator is determined, and

two-oriented integration of enterpnse I

of enterprises, to promote the s mana t and sustainable development of
enterprise, and provide strong |cal ba and support tools for great-leap-forward
development and competltlv mprove enterpnses the enterprise shall promote
the two-oriented integration, from th of products, and improve the information
technology content mtei:: level an ed value of products. Promote the two-oriented

le

integration from t f industrial cluster, and improve the integral informationalized
level of small and Siz rises, give full play to the leading role of leading
enterprise to t and me‘ow sized enterprises.

At prese ina is &ti the exploration and development period of two-oriented
integration. ugh Mij of Industry and Information Technology has confirmed the
overall thinking of “ stematically and in multi dimensions and focus on key point”,
there are still man ems and difficulties in the specific progradation of “two-oriented
integration”. Fr e perspective of enterprises which are the main part of two-oriented
integration4specifi¢ scheme shall be firstly made, but not all enterprises can make out two-
oriented i n schemes suitable for their own development. From the perspective of soft
environm of two-oriented integration, most schemes on two-oriented integration are
f% by traditional information technology professionals, but we must realize that, two-

0 integration means the integration on technology, products, business, industry, and so
on, ich will be never equal to informationization, therefore, high level talents for two-
oriented integration schemes are quite limited, and this has restricted the process of
integration to a certain extent.

"Two-oriented Integration” is not only systems engineering, but also creative work, and
there is still a long way to go for the subsequent development. From the point of time, the
development of "Two-oriented Integration” still needs a quite long time, and enterprises
should speed up the informationization infrastructure construction, strengthen integrated
application, and gradually develop to the stage of deep application. From the point of region,
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eastern developed regions should guide the upgrading of industrial structure, reduce the gap
with developed countries, while central and western regions should achieve leapfrog
development, and gradually narrow the gap with eastern developed regions. From the point of
the industry, we should pay attention to develop complete industry solutions, accelerate
business synergies and resource integration, and promote the development of the whole
industry. In addition, upstream and downstream enterprises of industry chain should also have
synergetic development, so as to promote the competitiveness of the whole industry chain.
All in all, reasonable scheme of informationization and industrialization development should
be designed in different regions and industries according to the current situation of
development, speeding up the further integration of informationization and industrialization.
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