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USE OF INFORMATION NETWORKS AND THEIR IMPACT
ON ORGANISATIONAL STRUCTURES: FIRM-LEVEL EVIDENCE

FROM JAPAN

1. INTRODUCTION survey of 23 000 Japanese manufacturing and
distribution firms through its Basic Survey of

Although networking of computers is now rather Business Structure and Activities (BSBSA).1 The
routine, the impact on the firm remains poorly survey includes a broad range of variables, such as
understood, largely owing to a lack of data on firms’ bas ic  f inanc ia l  ind ica to rs ,  employment
use of IT in general and of networks in particular. characteristics, supplier relationships, and R&D
Japan is an important exception, as the Ministry of expenditures, as well as use of information networks
International Trade and Industry (MITI) conducts a by type of application (see Box 2.1).

Box 2.1. Surveying network use in Japan

The Basic Survey of Business Structure and Activities (BSBSA) provides firm-level qualitative information on
the use of information networks through three sets of questions.

The first set determines whether a firm has introduced intra-firm or inter-firm information networks or both.

The second set involves the types of information networks installed and their purpose, categorised on the
following basis:

1. Ordering: use of networks to co-ordinate the purchase and delivery of products usually consisting of
intermediary inputs or parts.

2. Production: networks are used to track the flow of production, optimise resources and identify problems.

3. Sales and inventory: tracking sales and inventory stocks by product category.

4. Distribution: intermediary and/or final product flow control, tracking by location and volume.

5. Technology: sharing technology information within and across different departments, or among related
firms.

6. Accounting and finance: financial transaction co-ordination and analysis of internal accounting system.

7. Human resources: database system for personnel department.

8. Management planning: internal, cross-department project tracking and management planning system.

9. Marketing/customer information: information about customers and related marketing data.

10. Financial transactions: firm banking and other financial transactions.

11. Reservations and consumer information: on-line customer service, product information and product
sales such as reservations.

12. General reference: retrieval system for general information such as phone numbers, employee bulletin
boards, etc.

13. Other.

The third set identifies the ownership of information networks on the basis of seven groups: own firm or group,
product suppliers, wholesalers, retailers, database providers, VAN (value added network) providers, and others.

67



INFORMATION TECHNOLOGY OUTLOOK 1997

2. NETWORK USE planning are more restricted. For example, large,
high-technology industries, such as office equipment

Nearly two-thirds (64.6 per cent) of the firms sur- and computers, are much more likely to use networks
veyed had introduced an intra-firm information net- for technology management (26.1 per cent) than
work (i.e. LAN) by 1991, and 43.8 per cent of the traditional sectors comprised mainly of small firms,
businesses surveyed had inter-firm networks. While such as the food product industry (3.6 per cent).
the distribution of networks is relatively even across

The use of a network is related to an industry’sindustries, the use of networks varies with firm size.
position in the chain of production that stretchesFirms classified in the largest size class were nearly
from the primary extraction of materials to the deliv-two to three times as likely to install an intra- or
ery of the product to the final consumer. Not surpris-inter-firm network than those in the smallest size
ingly, upstream industries, such as primary metals,class. The differences based on the size of the firm are
are not likely to need customer information, whereasnot surprising and are evident in other countries’
downstream industries, such as retailers, need notsurveys of advanced manufacturing technologies as
concern themselves with production management.well.2 Three factors typically limit the diffusion of
Inter-sectoral variations in the use of networks fortechnology to small firms: the size of the initial capi-
production management, technology informationtal investment, the need for in-house expertise, and
management, and customer information manage-the cost of adapting the technology to the firm’s
ment reveal that while IT networks are ubiquitous,needs. Information networks are not an exception.
their use is quite heterogeneous (Table 2.1).

The importance of firm size in determining the
For example, the use of networks for orderingadoption of networks persists regardless of the pur-

and production purposes is high in the automobilepose of the network (Figure 2.1), although uses such
and supply industry, owing to the close links thatas ordering, sales and inventory, and accounting tend
exist between assemblers and parts manufactures.to be cited by industries in all size classes, whereas

uses for managing technology or for management The adoption of production control systems is high in
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◆    Figure 2.1. Effect of firm size on network use

Category of firm size by capital

Size 1
(< 20 million yen)

Size 2
(< 50 million yen)

Size 3
(< 1 billion yen)

Size 4
(< 50 billion yen)

Size 5
(> 50 billion yen)

Source: BSBA (MITI).

Ordering
100 %

Accounting

Production

HRM

Distribution

Financial transactions

Customer

Reference

Technical management

Management plan

Reservations and guide

Sales and inventories



IN
FO

RM
ATIO

N
 TECH

N
O

LO
G

Y O
U

TLO
O

K 1997
Table 2.1. Distribution of network use by industry in Japan

Percentage

Sales Human Financial Technical Management Reservation
Ordering Accounting Production Distribution Customer Reference

and inventories resources transactions management planning and guide

Food products 56.9 60.2 50.0 42.0 34.2 26.4 22.6 15.9 9.7 3.6 6.2 1.5
Textiles and apparel 55.4 50.0 45.5 45.9 27.6 26.0 19.5 8.3 6.1 5.6 7.2 0.9
Lumber, wood and paper 52.6 47.9 46.2 42.4 30.7 20.7 22.0 14.9 11.3 3.7 6.7 1.2
Chemicals excluding drugs 67.8 61.0 60.1 56.6 38.2 38.5 25.1 16.1 22.1 17.6 9.0 2.5
Drugs 71.8 59.7 59.7 58.8 42.6 45.8 33.8 26.4 38.4 15.7 12.5 1.9
Petroleum and coal product 67.2 59.0 59.0 62.3 41.0 44.3 27.9 16.4 37.7 27.9 6.6 4.9
Plastics and rubber 60.3 62.0 46.3 49.8 31.2 28.3 22.4 10.3 9.0 10.1 5.1 0.9
Stone, clay and glass 55.3 43.1 47.5 42.6 30.2 17.6 19.9 8.6 7.7 6.2 5.5 1.0
Primary metals 60.0 59.0 49.6 55.9 33.6 23.0 22.7 9.1 11.6 9.0 6.4 1.0
Metal products 52.7 49.9 47.5 50.0 31.7 18.0 20.3 8.2 7.1 7.8 4.8 0.6
General machinery 50.7 51.3 50.3 51.8 33.2 16.0 23.1 16.5 10.4 16.2 6.5 1.7
Office equip. and computer 57.1 60.8 53.7 62.1 36.1 27.4 28.7 16.1 17.6 26.1 9.5 5.3
Electrical machinery 48.8 59.9 49.5 57.4 34.2 18.6 21.8 10.4 11.9 15.1 4.5 1.5
Electronic supplies 63.2 65.6 55.3 68.4 41.1 29.3 24.6 9.6 14.0 21.6 8.1 2.1
Communication equipment 59.6 56.8 52.5 62.8 39.3 23.0 26.2 10.4 14.2 23.0 13.1 2.7
Electrical appliances 58.9 60.6 52.9 60.2 34.9 28.0 23.3 12.6 15.2 20.6 7.9 2.6
Automobiles and supplies 54.8 75.0 50.6 61.5 38.6 26.7 27.6 10.6 15.0 22.1 9.4 1.6
Other transport equip. 46.8 45.5 50.5 50.9 34.2 10.8 24.8 9.0 8.6 14.0 8.1 1.4
Optical precision machinery 54.1 55.4 51.0 56.7 34.4 20.4 26.8 8.9 13.4 17.2 2.5 0.6
Other precision machinery 61.0 61.5 52.0 56.5 35.0 20.5 24.0 16.5 13.0 17.0 7.0 1.5

Wholesale 72.8 67.0 58.3 16.2 28.8 33.3 27.4 27.6 16.4 5.1 9.1 2.0
Retail 73.8 65.7 62.1 8.7 36.9 27.3 26.4 47.4 21.1 5.8 12.1 7.6

Construction 36.6 33.2 47.2 31.5 27.2 8.5 22.6 17.4 12.8 13.2 8.9 1.7
Service 42.8 34.6 42.3 15.9 28.8 10.6 21.2 23.6 18.3 13.9 6.7 5.8

Average 63.1 60.3 53.9 35.1 32.6 26.9 24.8 21.7 14.5 9.1 8.3 2.5

Source: MITI (1994a), BSBSA.
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the electronics supplies industry, probably because ously produced internally (Brynjolfsson et al., 1994).
process control is a critical element in the fabrication Some have even suggested that a complete re-
of high-precision microelectronics parts such as engineering of the business process is required to
semiconductors. The drug industry relies on networks fully take advantage of IT innovations (Hammer and
for sales and inventory and customer information for Champy, 1993).
managing highly diversified product lines and main- The BSBSA database on worker characteristics
taining close contact with institutional customers and supplier relationships can be used to explore the
such as hospitals. impact of information technology networks on

Whether a network is used for internal purposes organisational structure. Organisational changes
only or for external purposes as well is directly related associated with the adoption of information technol-
to its purpose. Internal networks are more frequently ogy networks were identified in the following six
used for managing production, keeping track of sales categories:
and inventory, accounting, human resource manage-

• PLAN: changes in the percentage of personsment, management planning, and marketing and cus-
engaged in business planning;tomer information. Inter-firm networks are used for

ordering, distribution, technology management, • R&D: changes in the percentage of persons
financial transactions, and reservations and customer engaged in research and development;
information. Likewise, whether the network is owned

• IP: changes in the percentage of persons
by the firm or by a third party varies, depending on

engaged in information processing;
industry sector and network use. In manufacturing

• SALE: changes in the percentage of personsand distribution, for example, networks are usually
engaged in sales and distribution;managed by the firm itself, but when the network is

used for financial transactions, reservation and con- • BC: changes in the percentage of persons
sumer information, and general reference, third par- engaged in production (‘‘blue-collar’’);
ties such as database providers often own the

• OUT: changes in the probability of increasednetwork.
outsourcing of total production.

Finally, networks generally have multiple appli-
Changes in these (dependent) variables werecations in order to achieve synergism, as seen in the

explained through a series of regression analyses thattendency for firms to develop complementary clusters
control for firm size and industry while allowing theof network use. The main clusters are: business oper-
various types of network use categorised in Table 2.2ations, with strong links between ordering, produc-
to vary as dummy explanatory variables. (See Appen-tion, and sales and inventory uses; business support,
dix for the description of coefficients, the magnitudewith complementary accounting and labour manage-
of changes, and the statistical significance of thesement uses; and marketing, involving customer and
coefficients.) The major findings from this analysisreservation and consumer information network appli-
are:cations. Technology management and management

planning are network functions with links to each of • In general, the use of information networks
these three groups and effectively act as hubs. complements white-collar jobs and substi-
Table 2.2 incorporates 12 network uses into the major tutes for blue-collar jobs. Although the data
groups, and indicates whether the function tends to do not allow the identification of different skill
be associated with internal or external networks. levels, the coefficients for PLAN and R&D,

which represent changes that increase the use
3. THE IMPACT OF IT ON ORGANISATIONAL of skilled occupations, are significant and pos-

STRUCTURE itive, suggesting an upward skill bias. This is
especially true for those firms that use net-A growing body of research has identified the
works for the management of technology,link between the adoption of information technolo-
where the impact on R&D personnel is particu-gies and corresponding changes in the structure of
larly large.organisations. These changes range from shifts in

human capital requirements (Griliches, 1969; Berndt • Compared to other occupations in PLAN and
et al., 1992) to changes in decisions about whether to R&D, the impact on information personnel (IP)
‘‘make’’ or ‘‘buy’’, as information technology lowers is not as important, suggesting that the adop-
the transaction costs of outsourcing what was previ- tion of IT causes broad job reallocations,70
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Table 2.2. Breakdown of uses of information networks

Intra-firm networks Inter-firm networks

Business operations – Production control – Ordering system 1

– Sales and inventory control

Business support – Accounting system
– Human resource management

Marketing – Customer information mgt. 1 – Reservation and guide system

Hub functions – Management planning – Technology information mgt.

Other network uses – Distribution management
– Financial transaction 1

– General reference1

1. Network uses likely to be owned by a third party.
Source: Adapted from Motohashi (1996).

rather than simply the creation of IT-related • The probability of using a computer network is
jobs. directly related to the size of the firm. While

the reason for this difference can not be deter-• While the impact for white-collar workers is
mined from the data, other research suggestsgenerally positive, the use of networks, regard-
that the cost of acquiring and implementingless of purpose, has a negative impact on
the technology is an important factor (USblue-collar jobs. Those firms that adopt a net-
Bureau of the Census, 1993a).work for both business support functions (BS2:

accounting system, labour management) and • Different network uses are complementary.
management planning had a significant reduc- Firms that use information networks for one
tion in their blue-collar work force. function (e.g. production management) are

• A number of network functions such as busi- likely to use other network functions (e.g. cost
ness operation (BO1,2), distribution (DIST) accounting) as well. This underscores the
and technology management (TECH) are more finding that the adoption of information
likely to be related to outsourcing than to bus- technologies tends to have a pervasive
iness support functions. When business opera- effect and is rarely limited to a single
tions are broken down into individual compo- application.
nents, the ordering function is particularly

• The adoption of computer networks is associ-important for outsourcing. This finding con-
ated with a shift in the occupational mix of thefirms the notion that IT networks have a posi-
firm that favours white-collar jobs at thetive impact on a firm’s proclivity to outsource.
expense of blue-collar jobs. Rather than sim-
ply leading to a greater demand for

4. CONCLUSIONS information-processing jobs, IT networks tend
to have a wider impact, positively affectingFirm-level data describing the use of computer
R&D personnel and managers while creatingnetworks by Japanese businesses both within and
less demand for blue-collar productionacross firms show the distribution of computer net-
workers.works and their effect on the organisational structure

of firms. The data lead to the following conclusions: • Firms’ willingness to outsource some produc-
tion activities increases with the adoption of• The use of networks is relatively evenly distrib-
computer networks. The use of a network touted across industries. Unlike other technolo-
streamline business operations is positivelygies, information technology is a ‘‘general-
correlated with the probability of outsourcing.purpose technology’’ that can be used to man-
This might be explained by the fact that theage operations of a manufacturing plant, pro-
use of information technology lowers transac-vide logistics support for distribution sectors
tion costs, thereby favouring ‘‘buying’’ tolike retail trade, and track customer service for
‘‘making’’.service sectors. 71
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5. LIMITATIONS, UNANSWERED QUESTIONS penetration rate (Negroponte, 1994: Vadon, 1996). For
AND FURTHER RESEARCH this reason, it could be argued that the organisational

changes witnessed in Japan might offer a more con-
Although the data give insight into the diffusion

servative indication of what is happening in other
and use of computer networks in Japan, they have

countries. To evaluate this hypothesis, data from
various limitations. A major limitation is the fact that

other countries and comparative analysis are needed.
the data reflect the situation as of 1991, prior to the

This analysis also links the use of computer net-rapid growth of the Internet, which has given small
works with a greater tendency to outsource produc-and medium-sized businesses a relatively inexpensive
tion. It is likely that a significant portion of this out-means of obtaining access to both intra- and inter-
sourcing activity is going to foreign firms. As thefirm networks. This may change the size bias associ-
Internet grows to form an international network ofated with the use of computer networks. MITI plans to

release data from the second survey conducted in computers, this phenomenon will undoubtedly grow,
1994 which should begin to shed light on this further ‘‘informationalising’’ the globalisation pro-
question. cess. Some Japanese firms already use the Internet to

solicit bids from suppliers scattered throughout theAnother issue is the difficulty of generalising
world, and some German firms claim that they arethese findings to countries other than Japan. A num-
losing lucrative market niches because the Internetber of observers (Brynjolfsson, 1996) argue that a
makes it easier for customers to compare prices anddecentralised and flexible organisational structure is
find more competitive suppliers (Norman, 1996).essential to reap the full benefits of computer net-
From an international viewpoint, IT should increaseworks in a firm, but Japanese firms are considered to
competition and lead to an equalisation of wagesbe hierarchical and less flexible in hiring, firing, and
across countries (Forge, 1995). Further work needs toreassigning work to accommodate a major reor-
be done in this respect.ganisation and to have relatively low computer (PC)
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Appendix

Regression results of labour demand equations by occupation and network use

BO1 BO2 BS1 BS2 DIST TECH CUST

PLAN + +
R&D ++ ++ ++
IP – + + +
SALE + + + — ++
BC — — —

Note: Symbols represent the magnitude of changes for each coefficient: > –0.1 per cent (—); –0.1 to 0 per cent (–); 0 to 0.1 per cent (+); > 0.1 per cent
(++). Only those coefficients of statistical significance at the 5 per cent level are provided.

Source: Motohashi, 1996.

A number of network use variables are dummy • BS2 is 1 if a firm adopts both of the business
variables where: support group networks and management

planning use.• BO1 is 1 when a firm adopts one or two out of
the three business operation group networks. • DIST is 1 if a firm uses the network for distribu-

tion purposes.• BO2 is 1 if a firm adopts all three business
operation group networks. • TECH is 1 if a firm makes use of the network

for management of technology.• BS1 is 1 if a firm adopts one or two out of the
two business support group networks and uses • CUST is 1 if a firm uses the network for cus-
the network for management planning. tomer information management.
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NOTES

1. This census survey was carried out for all firms, except industry classification. Aggregate results and a 1991
those with fewer than 50 employees or less than questionnaire for the survey are published in MITI
¥ 30 million in capital, whose main business is in manu- (1994a). The detailed results on information network
facturing or distribution. (‘‘distribution’’ refers to use are provided in Motohashi (1996).
wholesalers and retailers.) The BSBSA also covers firms 2. Surveys on the adoption of advanced manufacturing
in the ‘‘other service’’ industry, but the survey particu- technology, including information technology applica-
lar to this group is not a census, contrary to a complete tions, show a strong correlation between technology
enumeration (with cut-off points) for manufacturing and adoption and firm size (see Dunne, 1994; and Baldwin
distribution. In addition, the sample size of the ‘‘other et al., 1995).
service’’ industry is too small to permit a 3-digit level of
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