
28 

Strategic issues in enterprise management 
information system development in China 

Renchu CAN and Jueying YANG 
College of Management, Beijing Institute of Technology 
P. 0. Box 327, Beijing 100081. CHIN A 
Tel. 86 1 842 8274, Fax. 86 1 841 2889 

Abstract 
Enterprises in China are facing new opportunities and challenges in developing their 

management information systems (MISs). The paper analyzes two crucial environ

mental issues, viz. social changes and enterprise performance, that are uniquely en

countered in MIS development in China as are different from those encounterable in 

the West. In order to cope with these crucial environmental issues, strategies of MIS 

development are presented and described in four dimensions: supporting reforms, 

managing the changes, parallel development and development in stages. 
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1 INTRODUCTION 

With the upsurge in the construction of Information Super-Highway in the interna

tional society (Hu, 1994) and the development of the national information infrastruc

ture project series "Three Golden Projects• (Qu, 1994) in China, Chinese enterprises 
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are facing new opportunities and challenges in the development of their management 

information systems <MISs). MIS systematically processes information from inside 

and outside of the organization to support managers of various levels in their manage

ment and decision activities in order to attain the overall goals of the organization 

(Davis, 1985). To adapt to the dramatic changes in the society and technologies and 

to meet with severe competition from both international and domestic markets, man

agers of enterprises often have to reengineer their business and explore new ways for 

their survival and successes. MISs have been considered as strategic tools to 

strengthen their competitive advantages. Country-wide efforts in enterprise informa

tisation in China started at late seventies when China began to open to the outside 

world and to reform her economic system. It provided the opportunity for Chinese en

terprises to make use of experiences and results of the development of MIS in West

ern countries. Given more than a decade and half of efforts in developing national e

conomy and spreading information technology in the industries, the financial and 

technical conditions for MIS development have been continuously improved. Billions 

of Yuans <RMBl were spent and are to be invested for MIS development in the coun

try. However, problems and dissatisfaction have frequently puzzled the users and de

velopers of the systems. Despite the achievements of some pilot MIS projects in a few 

leading companies, yet many massive projects in some enterprises are riding on the 

rocky roads. To explore their ways to success remains a hard task for the MIS re

searchers and practitioners in China. 

2 CRUCIAL ENVIRONMENTAL ISSUES 

MIS blends advanced information technologies with modernized management method

ologies. China has an ambitious plan to apply such technologies and methods in order 

to speed up her industrial development and to meet the international standards for her 

world-wide economic activities. It should be emphasized that the effectiveness of th!' 

diffusion of advanced technologies and/or management methods in a socioeconomic 

system rely strongly on the adaptation of them to the application environments. The 

environmental issues that the enterprises encounter in the development of MIS in Chi

na are much different from those faced in the West. The following two environmental 

issues seem to be more crucial: 

2. 1 Social changes 

The environments facing the enterprises in today's world are dynamic and often tur-
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bulent. Considerable changes are caused by the technology shift. economic growth 

and social transformation. The ability of adapting to such changes is critical to the 

success in MIS development. It is well known that China has been undergoing distin

guished transformation from a planned economy system to the socialist market econo

my system. It causes radical changes in various aspects in the society. For instance, 

the structure. behavior and operational mechanism of domestic markets are gradually 

changing. The functions of the government in economic affairs are under reform and 

the relations between the government and the enterprises are undergoing regulation. 

The structure of industrial production of the society is under readjustment. Most en

terprises in China are in their processes of reform. Especially. in the state-owned. 

large and medium sized enterprises that dominate China's economy. the organiza

tional structure. management system and operational mechanism are radically chang

ing. In the West. the changes in the interior and exterior environments of the enter

prises were relatively stationary during the last three decades. However. for enter

prises in their MIS development. never before have the social changes been so sharp 

and momentous as it is in China today. It do and should strongly affect the way of 

MIS development. 

2. 2 Enterprise performance 

itch the efforts of a decade and half in reforms. the vitality and the economic environ

ments of the enterprises have progressively been improved. Generally speaking. how

ever. the performances of the enterprises are still lagging much behind the interna

tional standards. According to a survey on enterprise management in the mainland of 

China (Li. 1993), the average per capita net value productivity in machinery industry 

in 1989 was only 1/26 of that in the United State, and 1/10 of that in Taiwan. The 

impediments toward higher performances came from both the technical and manage

ment sides. Technically, only 13 percent of the production facilities in China's indus

try were up to the advanced world standards. Nevertheless, management problems 

today may be more critical. A number of key enterprises received massive doses of 

new technologies and the technical conditions can compare with their Western com

petitors. yet the efficiency and effectiveness of their productive performances are still 

out of date. The main obstacles to management excellence in China's industry are 

lack of a solid and scientific base of enterprises management, lack of qualified man

agerial personnel and lack of steady and continuous efforts in management improve

ment. In this connection. MIS in an enterprise should be developed in parallel with 

the progress of surmounting the obstacles mentioned above. 
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3 DEVELOPMENT STRATEGIES 

3. 1 Supporting the reforms 

Nowadays, reform is the first priority in the social and economic development in Chi

na. At the enterprise leveL the main purpose of reformation lies in the strengthening 

of the vitality and the competitiveness of the organization. It is important that the 

MIS must be developed in keeping with the processes of economic reformation. Un

fortunately. the reformation and MIS development are often considered as two sepa

rate processes and little attention has been paid to the coordination between these two 

processes in an organization. Conflict problems may occur when the MIS is incompat

ible to the scheme of organizational reform. and/or the necessary arrangements for 

MIS development and operation are neglected during reformation. It may lead to the 

failure of MIS development in enterprises. In order to achieve success. one should ad

here to the following principles: 

• MIS must fully support the objectives and activities of reforms; 

• MIS development ought to be located within the reform schedules and planned as 

one of the major strategic measures for attaining the overall goals of reform; 

• The structure. operational mechanism and functions of the MIS should be in accord 

with the requirements of the organizational reform and business reengineering; 

• The steering committees of reformation and MIS development need to be aligned in 

an enterprise and the chief executive is required to head these two committees. 

3. 2 Managing the changes 

As mentioned above, managing changes is a key factor to the success of the MIS. 

Conventionally. the structure of MIS is function-oriented and based on the manageri

al hierarchy of the organization in order to meet the information requirements of the 

managers in various functional departments and managerial levels. However. the con

ventional model of the MIS may fail to meet the demands of the enterprise while its 

organizational structure. managerial mechanism and information requirements are dy

namic and uncertain. Referring to Chinese traditional philosophy (Zhang. 1990 and 

Zhou. 1992). we introduce two principles for dealing with changes as follows: 

• Principle of Constancy: Coping with various changes by a constant manner; 

• Principle of Contingency: Taking contingency measures to meet emergency events. 

These two principles seem to be contradictory. yet they are complementary to each 

other in reality. 
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According to the principle of constancy in developing MIS. one should identify the 

fundamental and consistent factors behind the rapid and turbulent changes. and found 

a solid and robust base of the system to cope with these factors. For example. the ba

sic attributes of the personnel. products. assets and debts. and the essential trends of 

the market and technology may be the key factors for some manufacturing companies 

to form their business strategies for a relative long period of time; On the other hand. 

following the principle of contingency. the MIS should be very agile. flexible and re

sponsive to adapt to the changing phenomena. and be able to produce quick response 

in solving emergency problems at the tactical level. In order to meet those require

ments. the system should be problem-oriented rather than function-oriented and 

some components of the system may be constructed in an ad hoc fashion. In order to 

comply with both the principles of constancy and contingency in a complementary 

manner. the MIS may consist of a solid and robust base and a number of agile and 

flexible front-ends. 

3. 3 Parallel development 

As noted in the previous section. the MIS is an integrated body of technology, man

agement system and people. The issues to be delta with in MIS development are of 

three dimensions: technical. organizational and human-oriented. Conventionally. 

great efforts have been taken in developing hardware and software. yet the issues of 

the rest two dimensions are often ignored. Technology has often been oversold while 

little attention paid in developing the related organizational elements and personnel 

phases within the schedule of MIS development. It should also be noted that technical 
impediments to the success of MIS have continued to fall with the rapid development 

of information technology in today's world, and however. the impediments from the 

organization and human sides have been dramatically increasing along with radical so

cial and technological changes and severe competition in the marketplace. Although 

advanced information technology can be quickly accepted at present. the improvement 

of management and personnel quality is rather a slow and gradual process. Naturally. 

the information system in an enterprise can function effectively and efficiently if. and 

only if. it runs with an advanced management system and qualified personnel. Unfor

tunately. however. the managerial and personnel situations in many enterprises in 

China. generally speaking. remain still far behind the world standards in making ef

fective and efficient use of today's information technology. These problems are also 

the main obstacles to attaining high productivity and competitiveness of the enter

prise. Facing this unpleasant reality. it is not the case that one should wait for the re-
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suits by improving the management and educating the people first before the MIS de

velopment. On the contrary. MIS development should proceed as a strategic measure 

for the continuous improvement of the enterprise performance, and therefore. the de

velopment of the management system and personnel must go in parallel with the pen

etration of information technology in the organization. To implement the parallel de

velopment strategy. the following viewpoints must be emphasized: 

• MIS development is an integration process rather than one of technology transfor

mation. It integrates the information technology. management system and people 

and creates favorable working conditions for the people in acquiring and using in

formation to support their managerial activities. 

• Among the three major parts of the integral whole, the people is the core of the 

system. Greatest efforts must therefore focus on the development of the people 

during MIS development, including the staff members and workers. developers 

and users. and the top managers and their subordinates as well. Training and edu

cating those people to understand the necessary elements of information technolo

gy. information system and contemporary management methodologies. and how to 

make effective use of them: --This is the key to success according to the experi

ences and lessons learnt for a number of pilot MIS projects in China. 

• The MIS is a human-centered system rather than a technology-centered one. The 

major indices of success lie in the improvement of the effectiveness of people's 

work. All the arrangements of the hardware. software and communication network 

should provide services, supports, conveniences and favorable working conditions 

to the people. and promote the understanding. harmonization and cooperation be

tween individuals and departments of the organization. In no case should the people 

be driven and controlled by machines with some conventional MIS schemes. It 

should also be avoided that the system produces too little benefit, but too much 

bother to the people like in the case of some unsuccessful systems. 

• The improvement of management system in keeping with the development of the 

people and technology is another heavy task. It should be noted that economic re

forms at the enterprise level may concentrate on the improvement of the political 

and macro- economic environments, and reconstruction of the ownership, mis

sions. goals and organizational structure of the enterprise. which all have strong 

impacts on the structure. performance and mechanism of the management system. 

As mentioned above. MIS development must match with the pace of the reform. 

meet its needs and fully support its objectives and activities. Besides, significant 

efforts should be taken in reengineering the management processes and renewing 

management methods in every managerial level with contemporary methodology in 

management science and information technology. and founding a solid and scientific 
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base of rules. regulations and standards of managerial activities. 

• It is of course not the case that technological issues are to be ignored in MIS devel

opment. Despite the fact that the advantages and potentials of contemporary infor

mation technology have been widely recognized. the issues of changeability. 

reusability. reliability and standardization of hardware and software are still the 

impediments to the effective and efficient use of it. Furthermore. lack of sophisti

cated and systematic techniques remain a main obstacle to the integration of various 

components of computer hardware. software. databases. communication network 

in a flexible and robust body. The success of MIS development may also depend 

upon the efforts in overcoming difficulties in their technical aspects. 

3. 4 Development in stages 

Since the development of MIS in an organization involve a process of continuous im

provement. it should proceed gradually along with the progresses in business reengi

neering and organizational reform. In carrying out such a task through a long dura

tion of time. it is necessary to identify the features and characteristics of distinct 

stages in the growth of an MIS. A well known model of MIS growth: Nolan stage 

model was developed in 197 4. in which four stages of MIS growth were identified 

<Gibson. 1974). A revised version having six stages was introduced in 1979 (Nolan. 

1979). The Nolan model has been widely recognized and used in the planning and di

agnosis of MIS development. Basically. the Nolan model describes the features of the 

processes of technological diffusion together with relevant organizational learning in 

an organization. It explains the logic of the development with stationary environ

ments. The Nolan stage model may not be applicable when the environmental 

changes are often abrupt and not technology-driven, as those encountered in today's 

world. especially in China. The author proposed a four-stage model to describe the 

features of growth of computer-aided production management <CAPM) (Gan. 1992) 

in China. The four stages identified in the CAPM growth model are: initiation. pre

systemization. systemization and integration. We might revise and extend the model 

for CAPM growth into a growth model for MIS. The new model describes the four 

stages of MIS growth as follows: 

Initiation stage 
Generally. development of MIS in an enterprise may start at a few pilot computer

based application projects in some departments or functional areas. Each project has 

the objective. schedule and task force of its own. At this stage of MIS growth. most 

of the application projects in enterprises are relatively small and deal only with man-
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agerial problems at the levels of transaction processing and/or operational reporting. 

Only a small part of the personnel are involved in the development and use of these 

computer- based systems. The progresses in this initiation stage will significantly af

fect further development of the MIS. Careful selection and planning of the pilot pro

jects is of vital importance in this stage. Analysis and assessment of the environments 

and conditions must proceed in three perspectives: technological. managerial and hu

man-oriented. Emphasis should be placed on the later two perspectives since the ef

fectiveness of the computer-based system greatly lies on the adoption of the manage

ment system and the accountability of the related personnel. If a department or divi

sion has completed a pilot project with success. it may be considered as a model for 

others to imitate. and the persons who joint the project may become the backbone of 

the contingent for MIS development in the enterprises. Therefore. the programs of 

training and educating the task force and users should be executed in parallel with the 

system development. 

In order to manage the changes and meet the emergency needs of the organization. 

implementing a long-term program should be avoided at this stage. One may divided 

a relatively large project into some smaller projects and carry out each of them in se

quence in a short term. The developers can attain quick results and the users receive 

early benefits from a short term project. It may create suitable climate and promote 

enthusiasm for the development. Furthermore. producing quick results is a key to 

success of MIS development under rapidly changing and turbulent environments. The 

initiation stage goes to the end if the pilot projects in the main functional areas of the 

enterprise are completed. 

Normalization stage 
The completion of several small. short-term projects has little effect to the strategic 

advances of the enterprise. However. it may embody many improvements and failures 

in the integration of the information technology. management methods and people in 

a certain area of the enterprise. Conflicts and contradictory problems may occur be

tween the operation of the computer systems and managerial activities of the people 

involved. In the normalization stage. the major efforts devoted to the MIS growth 

are: 

• Modification. revision and expansion of the existing computer-based information 

systems; 

• Normalization of information processing either by computer systems or manually; 

• The standardization and rationalization of the management system mainly at the op

erational and/or tactical level. 

• Coordination of the activities in the above three dimensions to deal with the con-
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flicts and contradictory problems. 

The normalization stage is a transitional one. However. the successes in the efforts of 

these three dimensions as mentioned above may create favorable conditions for the 

growth of MIS in the coming stage. 

Systemization stage 
Based on the progression of MIS development in the previous stages, acomphre

hensive and integrated information system for managerial purpose can then be planned 

and implemented in this stage. The system integrates all the subsystems in the vari

ous functional areas to meet the needs of strategic advances in an enterprise. As men

tioned above. the system should fit the scheme of economic reform and consist of a 

solid and robust information base and a number of agile and flexible front-ends. It 

should be noted that the systemization or integration does not mean that every thing 

in information processing has to be done by the computer system. The main purpose 

of MIS development in this stage is to create favorable working conditions, produce 

quick responses to the environmental changes and provide effective supports. The 

computers and other equipment in the MIS are installed as service machines rather 

than controllers to the managers in every level. MIS development in the systemization 

stage involves quite a few heavy tasks to be fulfilled and may last a longer period of 

time. One may decompose the stage into several substages in accordance with the fea

tures of the problems facing him in the process of development. 

Integration stage 
Besides the MIS development, computer- aided manufacturing <CAM), computer

aided design (CAm, computer-aided process planning <CAPP), computer-aided quali

ty control <CAQ) and other CAXs have each been rapidly finding their respective 

places along with the penetration of information technology into the enterprises. As a 

consequence, the MIS development in the last stage often has to merge with them to

wards a full integration of all such functions. The full integration has received much 

attention in the literature during the last two decades. In 1973. a model of computer

integrated manufacturing (CIM) was proposed as a means of corporate strategy in the 

manufacturing industry (Harrington. 1973). Since then. CIM has become a hot topic 

and a host of researchers and practitioners in the West as well as in China have been 

engaged in the development of CIM technology and systems. Unfortunately. the pro

gresses in CIM development have still been much behind the promises of the develop

ers and the expectations of users. 

The experiences and lessons learnt in CIM development have shown that full integra

tion of the technology. management and people in an enterprise may cause significant 
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organizational changes. for instance, it may change the ways of management and pro

duction. the ways of doing business and ways of working and thinking of the individ

uals. In order to achieve success. it is necessary to reengineer the business. recon

struct the management system and reeducate the people involved. these have to bee 

long-term processes and should proceed step by step. It should be emphasized that 

the enterprise is a human -centered system and the integrators have to be the people. 

not the computers. The computer system and communication network are only aids to 

the people. 

The stage model of MIS growth is for identifying the basic features in MIS develop

ment and enables the planning and implementation of the MIS to be made on a realis

tic and rational base. In China. most large and medium-sized enterprises in the manu

facturing industry are at the initiation stage of the MIS development. 20- 30% of 

them have reached the normalization stage. and less than 10% of them are now de

voted to the development at the systemization stage. Some pilot projects of CIM de

velopment are underway in a few leading companies in China (Wu 1994), yet there is 

still a long way to go for them to achieve the full integration. 

4 SUMMARY 

Environmental issues encountered in MIS development in China are more crucial than 

that in the West. China has been undergoing a great transformation from a system of 

planned economy to the market economy system. The economic reform has caused 

radical changes in various aspects in the society that have significant impacts in MIS 

development. 

Although the macro-economic situation and the vitality of the enterprises in China 

have been progressively improved, yet in the average, the performances of the enter

prises remain much behind the international standards. Managerial problems are even 

more critical than the technical ones. This is also a main obstacle to the successful de

velopment of the MIS. 

In order to cope with the crucial issues mentioned above and achieve success in devel

oping MIS. a set of strategies are presented and described in four dimensions. First

ly, MIS development must fully support the economic reform, which dominates the 

social and economic developments in China. Secondly, manage the changes by com

plying with two opposite, but complementary principles: principle of constancy and 

principle of contingency. So that the MIS may consist of a solid and robust base and a 

number of agile and flexible front-ends. Thirdly. t develop an MIS in the enterprise, 

improvement of the management system and development of the personnel must go in 
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parallel to the penetration of the information technology. Fourthly. MIS development 

is a continuously improvement process rather than a short term project. It should 

proceed progressively and go along in stages. A stage model of MIS growth is pre

sented which consists of four stages as: initiation. normalization. systemization and 

integration. 
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