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l. Introduction

Technology trade means an international transaction in the
form of the provision and acquirement of patents, utility models
and technical know-how which comprise industrial property rights.
The data on technology trade balances is a significant indicator
of Japan’s level of technology and R&D activities. This is be-
cause patents, utility models and know-how are results of R&D
activities by firms and research institutes. They have the effect
of developing the national and private firm’s international
competitiveness.

Japan has four main statistics related with technology
trade. These are the "Balance of Payments of Japan" prepared by
the Bank of Japan ("BJ statistics"), the "Report on the Survey of
Research and Development" prepared by Management and Coordination
Agency ("MCA statistics"), the "Annual Report" of Fair Trade
Commission ("FTC statistics") and the "Analysis of trends in
Technology Imports" prepared by National Institute of Science and
Technology Policy, Science and Technology Agency ("NISTEP statis-
tics").

These statistics vary with regard to the survey method used,
subjects covered and the scope of technology trade. Statistics
based on values have even produced findings which are completely
contradictory. Hence, special care is required when using these
statistics.

<Trends of values of technology trade and ratio of balance of
payments>

Figure 1 shows a graph of the trends of the value of tech-
nology trade (by technology exports and imports) according to the
"BJ statistics" and "MCA statistics". (US dollars have been con-
verted into yen using inter-bank middle rates.)

The technology export and import values of these statistics
have been increasing every year. In FY1991, the technology export
value reached 2.984 billion dollars (around 397.4 billion yen)
and the technology import value 6.493 billion dollars (around
864.7 billion yen) according to the "BJ statistics". The "MCA
statistics" showed the technology export value of 370.6 billion
yen and the import value of 394.7 billion yen.

As can be seen, there has emerged a great difference in the
two’s ratios of balance of payments (export value / import
value) (see Figure 2). In FY1991 the ratio was 0.46 according to
the "BJ statistics" and 0.94 according to the "MCA statistics".

This report will first outline the four statistics, and next
qualitatively analyze the statistics of balance of payments and
lastly attempt to quantitatively analyze the major differences.



Figure 1. Trends of Value of Technology Trade
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2, Statistics of Japan’s trade in technology

2.1 "Balance of Payments of Japan" prepared by the Bank of Japan
("BJ Statistics")

2.1.1 Objectives

The "BJ statistics" is designed to grasp the actual condi-
tion of international transactions and the trends of balance of
payments by systematically recording all of the external economic
transactions of Japan during a fixed period (usually one year).
It is thereby designed to promote the equilibrium of the balance
of payments and stability of the currencies.

2.1.2 Survey method

The Bank of Japan totalizes the values written as "patent
royalties" in the items of the "Report on Invisible Trade Re-
ceipts and Payments" submitted via authorized foreign exchange
banks by residents who executed invisible trade transactions.

2.1.3 Contents and publication

The totalized values are categorized by month, fiscal year
and calendar year and published every month as the "Monthly
Statistics on Balance of Payments."

2.1.4 Subjects covered

The survey covers residents who executed transactions in-
volving patents (including know-how) based on technical licensing
contracts with values exceeding the equivalent of 3 million yen
with non-residents.

The terms "residents" and "non-residents" here mean the

following.
Residents:

Regardless of nationality, individuals living permanently in
Japan and corporate bodies located here (juridical persons having
their place of administration in Japan, including branches and
agencies of foreign juridical persons). However, Japanese diplo-
matic establishments abroad and overseas travelers are also
treated as residents.

Non-residents:
All individuals and corporate bodies other than residents.

2.1.5 Scope of technology trade
The survey covers patents (including know-how) based on
technical licensing contracts. Specifically, these mean the
following:
l) Transfer and setting up of rights for using patents,
utility models, designs and trademarks
2) Transfer and setting up of rights for using know-how



(such as specifications, knowledge, information and
software)
3) Technical guidance related to factory and business
management

However, the compensation for know-how and industrial tech-
nical guidance related with plant exports comprises a part of
plant export values. It is hence included in the trade balance
but is not covered by technology trade. On the other hand, the
survey covers compensation related with trademarks and designs
which cannot be said to comprise technology in the pure sense.

2.2 "Report on the Survey of Research and Development" prepared
by Management and Coordination Agency ("MCA Statistics")

2.2.1 Objectives

The survey is designed to provide basic data pertaining to
national research and development activities which is required
for the development of science and technology.

2.2.2 Survey method

This survey is conducted by directly mailing questionnaires
(see Table 1). The organizations are classified by presence of
research activities based on past surveys, size of capital and
industrial classification and populations are surveyed either in
total or by sampling (see Table 2). The values and number of
contracts written under the headings "technology imports" and
"technology exports" on the recovered questionnaires are total-
ized as "international technology exchange."

In the case of a sampling survey, the population is estimat-
ed by multiplying the findings by the reciprocal of the sampling
rate for each category.

Subjects covered by the total survey:
*Companies capitalized at over 1 billion yen
sCompanies capitalized at over 5 million yen but under
1 billion yen which were carrying out R&D in the previous
year'’s survey
*Semigovernmental corporations not specializing in research

Subjects covered by the sampling survey:
*Companies capitalized at over 5 million yen to under
1 billion yen (the sampling rate depends on the size of
capital and industrial classification)

2.2.3 Contents and publication
The totalized values and number of contracts (new and con-



tinued) of technology exports and imports are classified by
industry and country of the contract partner and published every
year as "Report on the Survey of Research and Development."

2.2.4 Subjects covered

Irrespective of receipt and payment of monetary transac-
tions, the survey covers the companies and semigovernmental
corporations which signed technology exchange contracts with
foreign corporate bodies or individuals.

The "companies" and "semigovernmental corporations" mean the
following.

Companies:

Stock companies and limited responsibility companies engaged
in "Agriculture", "Forestry", "Fisheries", "Mining", "Construc-
tion", "Manufacture", "Electricity/gas/heat supply and water",
"Transport and Communication" and "Radio and television broad-
casting" (defined in the "Statistical Industrial Classification
for Japan")

Semigovernmental corporations:

"Profit-Oriented" semigovernmental corporations established
in conformity to each special law. However, "Research-centered"
semigovernmental corporation are excluded. Ex: the National Space
Development Agency of Japan, the Power Reactor and Nuclear Fuel
Development Corporation, the Japan Atomic Energy Research Insti-
tute and the Institute of Physical and Chemical Research.

Based on the above definition, the following entities are

excluded:

1) Wholesaling, retailing, eating and drinking, finance and
insurance, real estate and services other than radio and
television broadcasting.

2) "Research-centered" semigovernmental corporations.

3) Research institutions established by central or local
governments or by private organizations which perform R&D
in the field of social sciences and humanities, or
natural sciences and engineering.

4) Universities, junior colleges, technical colleges and
research institutes attached to the universities.

5) Individuals

2.2.5 Scope of technology trade

*Provision and acquirement of technologies related with
patents, utility models, know-how (including software) and
technical guidance.

*Excludes those related with design and trademarks.



Table 1. Question about International Technology Exchange

[2) Yes or no for international exchange of technology (Circle ‘yes’ or ‘no’. If you circle ‘yes’, answer the following questions.)

Enter the number of cases and the amount of technolo-
gy exchange 1n the form of prowvision and acquirement of
patentship, know-how and technical guidance by country
or terntory of destination or origin during the 1989 fiscal

year.

In this case the number of cases is irrespective of
monetary transaction of receipt and payment.

New programs

Continued programs

Country or terntory Amount Amount
of destination or origin Number of (10 thousand Number of (10 thousand
cases cases
code code code yen) code code yen)
150 Total technology exports 151 152 153 154
151 152 153 154
£ 151 152 153 154
©
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°© 151 152 153 154
&
L
e 151 152 153 154
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= 151 152 153 154
151 152 153 154
151 152 153 154
151 152 153 154
155 | Total technology imports 156 157 158 159
156 157 158 159
156 157 158 159
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156 157 158 159
156 157 158 159
156 157 158 159




Table 2. Sampling of companies in the 1991 survey

Stra- Size of Universe | Sampling| Number

tum capital Industry size fraction |of samples
All com- 1000 million . .
panies 0 yen or more All industries* 2243 | 1)1 2,243
New -
1000 million .
com-{ 0O All industries* 51
panies yen or more
> ~
éo 1K o o00 All industries* 2,067 | 1/1 2,067
‘j§ S 2| Dna All industries* 2,154 1/1 2,154
w O
L5 10 ~30 : :
g s 3 million yen All industries* 943 | 1/1 943
o,
a
S | 4| 5~10 All industries* 121 | 171 121
© o million yen Industnes

Oils and paints manufacturing, Drugs and medicines
manufacturing, Other chemical products manufacturing,
11 Rubber products manufacturing, Fabricated metal prod- 621 1/1 621

ucts manufacturing, Communication and electronics
equipment manufacturing, Other transportation equip-
ment manufacturing

Petroleum and coal products manufacturing, Non-ferrous
12 metals and products manufacturing, Manufacturing of 186 1/2 93
electrical machinery, equipment and supplies

Food manufacturing, Pulp and paper manufacturing,
13 Plastic products manufacturing 609 [ 173 203
100 ~ 1000
million yen | Agriculture, forestry and fisheries, Mining, Printing and
14 publishing manufacturing, General machinery manufac- 625| 1/4 156

turing

Textiles manufacturing, Industrial chemicals and chemical
15 fibers manufacturing, Precision instruments manufactur- 559 | 1/6 93
ing, Other manufacturing

16 Construction, Ceramics manufacturing 1,249 1/12 104
17 {;cg)n and Steel manufacturing, Motor vehicles manufactur- 268 | 1/20 13
18 Transport, communication and public utilities 1,294 | 1/100 12

Drugs and medicines manufacturing, Ceramics manufac-
21 turing, Communication and electronics equipment manu- 2,868 1/6 478
facturing, Motor vehicles manufacturing

or not covered in the latest survey

Industrial chemicals and chemical fibers manufacturing,
Oils and paints manufacturing, Other chemical products
manufacturing, Petroleum and coal products manufactur-
ing, Plastic products manufacturing, Rubber products

Companies not performing R & D in the latest survey

22 manufacturing, Non-ferrous metals and products manu- | 5,541 | 1/13 422
facturing, Fabricated metal products manufacturing,
30 ~ 100 General machinery manufacturing, Manufacturing of
million yen electrical machinery, equipment and supplies, Precision

instruments manufacturing

Mining, Construction, Food manufacturing, Textiles
manufacturing, Pulp and paper manufacturing, Iron and

23 steel manufacturing, Other transportation equipment 14.696 | 1/25 588

manufacturing, Other manufacturing

24 Agriculture, forestry and fisheries, Printing and publish- 1,458 | 1/100 14
ing manufacturing

25 Transport, communication and public utilities 3,797 | 1/400 10

*«All industries” includes Agriculture, Forestry, Fisheries, Mining, Construction, Manufactur-
ing, Electricity, gas, heat supply and water, Transport and communication, and Radio and
television broadcasting.




Stra- Size of
tum capital

Industry

Universe
size

Sampling
fraction

Number
of samples

Companies not performing R & D in the latest survey

31

10 ~ 30
32 million yen

33

34

Other chemical products manufacturing, Non-ferrous
metals and products manufacturing, General machinery
manufacturing, Communication and electronics equip-
ment manufacturing, Motor vehicles manufacturing,
Precision instruments manufacturing

9,854

1/13

756

Food manufacturing, Textiles manufacturing, Pulp and
paper manufacturing, Industrial chemicals and chemical
fibers manufacturing, Oils and paints manufacturing,
Drugs and medicines manufacturing, Petroleum and coal
products manufacturing, Plastic products manufacturing,
Ceramics manufacturing, Iron and steel manufacturing,
Fabricated metal products manufacturing, Manufacturing
of electrical machinery, equipment and supplies, Other
transportation equipment manufacturing

24,386

1/30

811

Agriculture, forestry and fisheries, Mining, Rubber
products manufacturing, Other manufacturing

7,599

1/80

95

Construction, Printing and publishing manufacturing,
Transport, communication and public utilities

50,633

1/400

127

41

42

or not covered in the latest survey

5~10
million yen

43

44

Petroleum and coal products manufacturing

58

1/20

Industrial chemicals and chemical fibers manufacturing,
Oils and paints manufacturing, Drugs and medicines
manufacturing, Other chemical products manufacturing,
Non-ferrous metals and products manufacturing, General
machinery manufacturing, Manufacturing of electrical

machinery, equipment and supplies, Communication and’

electronics equipment manufacturing, Precision instru-
ments manufacturing

13,782

1/40

343

Mining, Pulp and paper manufacturing, Rubber products
manufacturing, Fabricated metal products manufacturing,
Other transportation equipment manufacturing

9,816

1/90

110

Agriculture, forestry and fisheries, Construction, Food
manufacturing, Textiles manufacturing, Printing and
publishing manufacturing, Plastic products manufactur-
ing, Ceramics manufacturing, Iron and steel manufactur-
ing, Motor vehicles manufacturing, Other manufacturing,
Transport, communication and public utilities

86,114

1/300

287

61

62

63

100 ~ 1000
million yen

64

New companies

65

66

67

68

Oils and paints manufacturing, Drugs and medicines
manufacturing, Other chemical products manufacturing,
Rubber products manufacturing, Fabricated metal prod-
ucts manufacturing, Communication and electronics
equipment manufacturing, Other transportation equip-
ment manufacturing

Petroleum and coal products manufacturing, Non-ferrous
metals and products manufacturing, Manufacturing of
electrical machinery, equipment and supplies

Food manufacturing, Pulp and paper manufacturing,
Plastic products manufacturing

Agriculture, forestry and ﬁshefies, Mining, Printing and
publishing manufacturing, General machinery manufac-
turing

16

Textiles manufacturing, Industrial chemicals and
chemical fibers manufacturing, Precision instruments
manufacturing, Other manufacturing

Construction, Ceramics manufacturing

Iron and steel manufacturing, Motor vehicles manufactur-
ing

Transport, communication and public utilities

12

Special corporations

All industries*

18

1/1

18

Total

243,559

12,885




2.3 "Annual Report" of the Fair Trade Commission
("FTC Statistics")

2.3.1 Objectives

These statistics are designed to prevent the signing of
international contracts (agreements) between domestic and foreign
businesses which comprise unreasonable restraint of trade or
unfair trade practices and to oblige businesses which have signed
international contracts to notify the government of such con-
tracts thereby monitoring the execution of such contracts.

2.3.2 Survey method

The Fair Trade Commission totalizes the "Notification of
Conclusion of International Miscellaneous Agreement(Contract)”
submitted when businesses sign international contracts involving
unreasonable restraint of trade or unfair trade practices.

2.3.3 Contents and publication

The totalized number of cases (introduction of technology,
technical licensing, trademarks, copyrights, etc.) is published
every year as "Annual Report" by classifying by industry and
country of contract partner for each fiscal year.

2.3.4 Subjects covered

The survey covers businesses which signed international
contracts of terms of over one year and involving unreasonable
restraint of trade or unfair trade practices.

2.3.5 Scope of technology trade
+ International contracts related with patents, utility models
and designs.
+ International contracts related with the copyright of
computer programs (software).
 International contracts related with know-how associated
with industrial technology.

[Reference]
Revision of FTC rules in March 1992

1) International contracts related with trademarks and
copyrights need not be notified.

2) Only exclusive licensing contracts related with
technology trade need to be notified.

3) Only businesses having market shares of over 10% or which
are among the top three in the market for the commodity
or service need to notify.

These revisions have substantially narrowed the scope of the

technology trade which need to be notified.



2.4 "Analysis of Trends in Technology Imports" prepared by
NISTEP ("NISTEP Statistics")

2.4.1 Objectives

This statistics is designed to contribute toward grasping
the state of the science and technology activities in Japan by
clarifying the actual condition of introduction of foreign tech-
nologies.

2.4.2 Survey method

NISTEP totalizes the number of contracts based on notifica-
tions submitted by residents and non-residents who sign (or
modify) contracts to introduce technologies.

2.4.3 Contents and publication

The totalized number of cases of introduction of technolo-
gies is published every year as an "Analysis of Trends in Tech-
nology Imports" for each fiscal year by technical classification,
country of contract partner and contract condition.

The number of cases of introduction of technologies by
industrial classification has been added from FY1991.

2.4.4 Subjects covered

The survey covers residents and non-residents who sign,
renew, or in other ways change the provisions of the contracts
related with introduction of technologies.

2.4.5 Scope of technology trade

+« Transfer of rights related with industrial property rights
and other technologies.

+ Setting up of rights for using industrial property rights
and other technologies.

* Guidance on technologies related with factory management
and that on technologies related with management of the
following businesses: 1) agriculture, 2) forestry, 3)
fisheries, h) mining, 5) construction, 6) manufacturing, 7)
transport and communications and 8) electricity and gas
supply.

"Industrial property rights" mean patents, utility models,
designs and trademarks. "Other technologies" mean the know-how,
(including software).

[Reference]

Revision in January 1992 of Foreign Exchange and Foreign Trade
Control Law and Cabinet Order concerning Direct Domestic
Investments etc.



1) Introduction of the ex post facto notification system
(within 15 days of signing of the contract).

However, contracts for introducing "designated technologies"
whose value of compensation exceeds equivalents of 100 million
yen must be notified in advance.

"Designated technologies": Technologies related with air-
craft, weapons, explosives, atomic energy and space development.

2) Signing, renewal or modification in the provisions of the

contract related with introduction of technology by
non-residents need not be notified.



3. Qualitative analysis

This section first classifies the four statistics (BJ, MCA,
FTC and NISTEP) into those on balance of payments and number of
cases and qualitatively analyzes the "BJ statistics"and "MCA sta-
tistics" which are representative statistics on balance of pay-
ments.

3.1 Classification of the statistics

Table 3 categorizes the four statistics based on their
contents.

Table 3. Types and Contents of Technology Trade Statistics

Type of statistics Contents Classification
BJ statistics Export/import values Only values
MCA statistics E:gocratg iergport values By industry, region and new/continued
FTC statistics Export/import cascs By industry and country of contract

partner

By technology, country of contract

NISTEP statistics [mport cases only partner and contract condition

Table 3 shows that the statistics can roughly be divided
into those based on values and those on number of cases.

As for the statistics based on the number of cases, the
"NISTEP statistics" only cover technology imports and on the
other hand the "FTC statistics’" scope of obligation to notify
international contracts has substantially been narrowed from this
year as mentioned in the Reference (section 2.3). Hence, the
analysis will be conducted by focusing on the "BJ and MCA statis-
tics" based on values.

3.2 Comparison and problems of "BJ and MCA statistics"

3.2.1 Survey method

The "BJ statistics" is designed to grasp the actual condi-
tion of international transactions and the trends of balance of
payments by systematically recording all of the external economic
transactions. It is based on a total survey totalizing the pay-
ments and receipts by all residents (individuals, corporate
bodies and foreign affiliates etc.) which executed technology



trade exceeding equivalents of 3 million yen. They, however, only
totalize the amounts written in the item "patent royalties." When
the payments and receipts related with technology trade are
carried out with trade in commodities and the resident reports
such a transaction in the other item, such will not be reflected
on the statistics at all.

On the other hand, the "MCA statistics" is designed to ac-
quire the basic data necessary in promoting science and technolo-
gy. They are strongly characterized as industrial statistics
mainly covering the manufacturing industry. Also, they are based
on a sampled questionnaire survey mailed to companies, etc. It is
possible that some firms should misunderstand the survey'’s objec-
tives or its items or fail to fill out the necessary items. The
figures also comprise estimates obtained by multiplying the
findings by the reciprocal of the sampling rate for each category
set up based on size of capital and industrial classification.

The number of firms capitalized at over 1 billion yen which
were covered by total survey in "MCA statistics" was 2,032 out of
3,175 in the data provided by "NISTEP statistics FY1991" which
covered only new technology introduction. That means 64% of all
number of cases in the "MCA statistics" was covered by total
survey. The "MCA statistics" can hence be said as fully reliable
as statistics for analyzing the trends of technology trade.
However,the figures involve uncertainties peculiar to question-
naire surveys.

3.2.2 Subjects covered

The "BJ statistics" covers all the residents (individuals,
corporate bodies and foreign affiliates etc.) which made foreign
exchange remittance related with invisible trade transactions
exceeding equivalents of 3 million yen.

The "MCA statistics" in contrast covers only manufacturing
firms and semigovernmental corporations not specializing in
research. It hence excludes wholesalers and retailers such as
trading firms, department stores and software makers, eating and
drinking businesses, finance and insurance, real estate, services
other than radio and television broadcasting, semigovernmental
corporations specializing in research, national, public and
private research institutes, universities and individuals which
are believed to be actually introducing technologies although
they may not be developing or providing technologies. This is
believed to be one of the reasons why the value of technology
imports in the "MCA statistics" is smaller than that in the "BJ
statistics."

3.2.3 Scope of technology trade

The following summarizes the scope of technology trade as
per the two statistics.



Common_ items:
Transfer and setting up of rights for using patents and
utility models.
*Transfer and setting up of rights for using know-how
(including software).
*Industrial technical guidance (quality control, operation,
and maintenance etc.).

Differences:

Those only covered by the "BJ statistics":
Transfer and setting up of rights for using trademarks and
designs.
*Technical guidance on factory and business management.

Those only covered by the "MCA statistics":
*Know-how and industrial technical guidance related with
plant exports.

These show that although both the "BJ and MCA statistics”
deal with balance of payments, they differ in many respects when
it comes to the scope of technology trade. While the "BJ statis-
tics" includes compensation for trademarks and designs which
cannot be said as technology in the pure sense and compensation
for technical guidance related with business management, It does
not include the compensation for know-how related with plant
exports which is naturally considered as technology.

The former is believed one of the reasons to make the value
of technology imports in the "BJ statistics" greater than that
in the "MCA statistics," and the latter is believed one of the
reasons to make the value of technology exports smaller.

3.2.4 Factors to affect the values of technology exports and im-
ports

Examining Figure 1 again shows that while the value of
technology exports in the "MCA statistics" slightly exceed that
in the "BJ statistics", the value of technology imports in the
"BJ statistics" greatly exceed that in the "MCA statistics".

The sections so far have qualitatively analyzed the two sets
of statistics from three viewpoints. The following briefly summa-
rizes the factors causing differences in the two statistics’
values of technology exports and imports.

Values of technology exports: Why the figures in the "MCA statis-
tics" are greater than those in the "BJ statistics"
*Treatment of the compensation for know-how and industrial
technical guidance related with plant exports
Values of technology imports: Why the figures in the "MCA statis-
tics" are smaller than those in the "BJ statistics"
*Exclusion of wholesaling, retailing and services




*Exclusion of compensation for transfer and setting up of
rights for using trademarks and designs

*Exclusion of compensation for technical guidance on factory
and business management

3.2.5 Other problems: cross-licensing

Cross-licensing means that a firm introduces technologies
from other firms in exchange of its own technologies. With the
development of Japanese technological capacities, cross-licensing
has emerged due to the frequent execution of international tech-
nical tie-ups between firms in forms different from unilateral
provision and introduction of technologies. There can also be
cross-licensing not involving payment of compensation when firms
mutually provide technologies.

The "BJ statistics" totalizes the amounts written in the
"Report on Invisible Trade Receipts and Payments" submitted when
companies remit or receive through foreign exchange. The "MCA
statistics" totalizes the amounts paid or received in the form of
compensation. Only when there is a difference in the compensation
for the mutually supplied technology, this amount is reflected on
these statistics.

Cross-licensing can be said as a form of technology trade.
However, because the compensation for the supplied technology is
mutually offset, considerable values related with cross-licensing
will be excluded from the values of technology exports and im-
ports.

3.2.6 Summary of the qualitative analysis
Table 4 summarizes the discussion so far.



Table 4. Qualitative Comparison of BJ and MCA Statistics

BJ statistics MCA statistics

Grasping of the actual condition of Collection of basic data necessary
Objectives international transactions and in promoting science

trends of balance of payments and technology
Survey Totalization of the values written Survey by mailing questi_onx}aires

as "patent royalties"in the "Report (D)Total sur ve.y:'ﬁrrns capitalized
method on Invisible Trade Receipts and at o.vcr‘¥1 billion and thO_SC.

Payments" submitted to the Bank capitalized at under ¥1 billion

of Japan which were conducting R&D in the

previous year’s survey.

(2)Sampling survey: firms capitalized
at under ¥1 billion.
Totalization of the value writlen
in the questionnaire’s items
"technology export" and "technology
import"(estimated by multiplying the
values by the reciprocal of the
sampling rate).

Subjects Residents(individuals and corporate | Research institutes(national,
bodics in Japan) who exccuted public and private),Universities,

covered invisible trade transactions of "Research-Centered” semigovern-
over ¥3 million with non-residents mental corporations, firms

capitalized at over ¥5 million
and other than wholcsaling,
retailing and scrvices.

Scope of (1)Patents, utility models, (1)Patents and utility models.
designs and trademarks (2)Excludes designs.
Tech. trade | (2)Know-how (3)Know-how
(3)Industrial technical guidance. (9)Industrial technical guidance.
(4)Technical guidance on factory (5)Excludes technical guidance
and business management. on factory and business
(5)Excludes those related with management.
plant exports. (6)Excludes those related with
(6)Excludes those related with cross-licensing.

cross-licensing.




4. Quantitative analysis

This section attempts quantitative analysis of how these
differences affect the values of technology exports and imports,
and if they are actually working as factors to explain the dif-
ferences in values of technology exports and imports in the two
statistics.

The quantitative analysis will be conducted using three
factors namely 1) exclusion of wholesaling, retailing and serv-
ices from the survey, 2) compensation for know-how and industrial
technical guidance related with plant exports and 3) compensation
for transfer and setting up of rights for using trademarks. These
have been said as major factors to explain the differences in the
values of technology trade.

4.1. Factor 1l: Exclusion of wholesaling, retailing and services

As mentioned, the "MCA statistics" excludes wholesaling, re-
tailing, eating and drinking, finance and insurance, services
other than radio and television broadcasting, "Research-centered"
semigovernmental corporations, national, public and private re-
search institutes, universities and individuals. This is one of
the factors to make the value of technology imports in the "MCA
statistics" smaller than that in the "BJ statistics" which covers
these subjects.

This factor’'s effect on the total value of compensation for
technology introduction will quantitatively be analyzed using the
number of cases of new introduction of technologies in the
"NISTEP statistics" by industrial classification as data.

It is also believed meaningful to examine this factor’'s
effect on the value of technology exports. However, the "NISTEP
Statistics"here used only deals with cases of introduction of
technologies. It hence cannot be used in analyzing the effect on
the value of technology exports.

4.1.1 "NISTEP statistics": Number of new contracts related with
introduction of technologies by firms not covered by the "MCA
statistics"

Table 5 summarizes the number of contracts related with
technologies (FY1991) as per "NISTEP statistics" by firms etc.
not covered the "MCA statistics".

4.1.2 Quantitative analysis

According to Table 5, there were 1,117 cases of the intro-
duction of technologies related with patents and know-how that
were not covered by the "MCA statistics". The "NISTEP statistics”
shows that the total number of cases of the introduction of tech-
nologies were 3,175 in FY1991. Hence, over a third or 35.2% were
not covered by the "MCA statistics".



Table 5. Number of Cases of Introduction of Technologies by
Firms Not Covered by MCA Statistics(FY 1991)

Unit:Case

Statistical Industrial Total Type of technology
Classification for Japan
(major classification) Trademarks only Patents and know-how
Wholesaling, retailing, 1 711
eating and drinking 864 N

B e EL EGECEEEP TR LT EEPEE SEE R

) Trading firms, etc. 829 121 708

» Other 35 32 3

]
Finance and insurance 36 1 35
Real estate 6 4 2
Services 412 45 367

': Information service 159 0 159

! Education 3 0 3

| Academic research 15 0 15

' ;nst;t?es 1 0 1

: oundations 189

1 Other 234 45
Public service 1 0 1
Unclassifiable 1 0 1
Total 1, 320 203 1,117

Notes:

(1)The firms were classified by NISTEP based on "Statistical
Industrial Classification for Japan."

Commodity wholcsalers and

wholesalers of clothes, foodstuffs,

(2)"Trading firms, etc.":

"Information service™
"Education":

"Academic research
institutes”:

"Foundations, etc":

furniture, etc.

Information services and rescarch
and advertisement businesscs
Universitics and other cducational

institutions

Natural and cultural
science research institutes
Political, economic and cultural

organizations

"Other" of services excludes radio and television

broadcasting

"Unclassifiables" includes individuals

Source: "Analysis of Trends in Technology Imports"(1991).

NISTEP.




These findings are only based on the number of new contracts
related with the introduction of technologies. Yet it can be in-
ferred that the number of cases considerably affect the total
value of the compensation for the introduction of technologies
(value of technology imports).

At present it is difficult to directly obtain the value of
technology imports. However, using the above ratio of 35.2%, the
total number of cases of technology imports and the value paid in
compensation in FY1991 according to the "MCA statistics" includ-
ing wholesaling, retailing and services are estimated below.

*Total number of cases of technology imports: 7,409

*Total number of cases of technology imports including the
excluded businesses : 11,434 [ 7,409 + (1 - 0.352)]
*Total amount paid in compensation: 394.66 billion yen
«Total amount paid in compensation including the excluded
businesses: 609.04 billion yen [394.66 + (1 - 0.352)]

Since 370.55 billion is the total value received in compen-
sation, the ratio of balance of payments of technology trade ac-
cording to the "MCA statistics" is estimated as 0.608.

As a matter of course, there are problems with the adequacy
of this estimation method. However, it is believed to serve as a
vardstick to estimate the ratio of the balance of payments by
taking account of the factor under question (only the value of
technology imports).



4.2 Factor 2: Compensation for know-how and industrial technical
guidance related with plant exports

As mentioned, the compensation for know-how and industrial
technical guidance related with plant exports is considered one
of the factors to make the value of technology exports in the "BJ
statistics" smaller than that of the "MCA statistics".

This section estimates the compensation for know-how and
industrial technical guidance related with plant exports and adds
this value to the "BJ statistics’" value of technology exports.
It thereby attempts to quantitatively analyze the effect of this
factor.

It is also believed meaningful to analyze the effect on the
value of technology imports. However, since data which allows
estimation of the compensation are not available, the effect
cannot be analyzed at present.

4.2.1 Statistics on plant exports

Available as statistics on plant exports is "Plant Export
year book" published every year by MITI’'s Machinery and Informa-
tion Industry Bureau. In FY1991 the value of plant exports
reached 2.48 billion dollars (around 300 billion yen) in terms of
approved statistics, 9.13 billion dollars (around 1.2 trillion
yen) in terms of non-approved statistics for a total of 11.61
billion dollars (around 1.5 trillion yen). This statistics shows
the totalization of the value of contracted plant exports involv-
ing heavy machinery costing over 500,000 yen a case and excluding
transport machinery such as ships, aircraft, railway vehicles and
automobiles and single machinery.

Figure 3 shows the trends of the value of plant exports. (US
dollars have been converted using inter-bank middle rates.)

Figure 3. Trends of Value of Plant Exports
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4.2.2 Ratio of price of know-how and industrial technical guid-

ance related with plant exports

Table 6 summarizes the average price structure of plants. It

was estimated by MITI by interviewing businesses.

In Table 6, the expense item which is believed to include
know-how and industrial technical guidance related with plant
exports is "engineering" among the indirect expenses.
ratio to the overall price is 2.3%. This figure is hence used in

the quantitative analysis to follow.

Table 6. Price Structure of Plants

Expense items Scope Average
(%) (%)

Direct expenses 867. 5
Machinery production expenses 3 O '\’4 5 3 7 . 5
Piping and material expenses 10~20 15. 0
Instruments and other 1 O ~2 O 1 5 0
Indirect expenses 17. b
Head office expenses 7 . 5
Engineering 1 B~ @8 0 2.8
Drafting and other 3 0 ~ 1 4 O 4 . O
Commodity costs 1. O~ 8. 0 1. 2
Site expenses 10. O
Temporary constructions 3. 0~ 8.0 5. b
Commodity costs 4 . O ~ 7. O 4 . 5
Cost of works 15. 0
Concrete foundation 1 . 5 ~ 5 . O 2 . 5
Piping and ducts 1. 65~ 7.0 4. b
Structures 1 . 5 ~ 4 . O 2 D O
Instrumentation and other 5. 0~ 8 . O 6 . O
Total 1 ————= 100. 0

Sourcc:"1986 The perspectives and present situation

of plant export"

Heavy and Chemical Industry News Agency

Its average




4.2.3 Quantitative analysis

Figure 4 shows the estimated compensation for know-how and
industrial technical guidance related with plant exports by
multiplying the ratio of 2.3% for engineering into the total
value of plant exports (around 35.6 billion yen in FY1991).

Next, to examine whether this compensation comprises a
factor to quantitatively explain the difference in the value of
technology exports between the "BJ and MCA statistics", the value
of compensation estimated in Figure 4 has been added to the value
of technology exports in the "BJ statistics" by giving a delay of
three years. Figure 5 shows the comparison of the results with
the value of technology exports in the "MCA statistics".

Figure 4. Estimated Compensation for Know-How and industrial

Technical Guidance Related with Plant Exports
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Figure 5. Comparison of Values of Technology Exports(including
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Figure 5 shows discrepancies in the trends of the values of
technology exports. However, when consideration is given to the
fact that the "MCA statistics" are based on a sampling question-
naire survey, it can be said that the two values of technology
exports are more or less the same.

The foregoing quantitative analysis has made clear that the
compensation for know-how and industrial technical guidance
related with plant exports can quantitatively explain the differ-
ence in the two statistics’ values of technology exports.

When the approximately 23.3 billion yen for FY1988 is added
to the value of technology exports to reexamine the "BJ statis-
tics’" ratio of balance of payments by taking account of this
factor (only the value of technology exports), the value of
technology exports in FY1991 reaches around 420.7 billion yen and
that of technology imports around 864.7 billion yen for balance
of payments ratio of 0.487 (yen-based).



4.3 Factor 3: Compensation for transfer and setting up of rights
for using trademarks

As mentioned, the "BJ statistics" includes the compensation
for trademarks which cannot be said as technolegy in the pure
sense. This is considered a factor to make the value of technolo-
gy imports in the "BJ statistics" much greater than that of the
"MCA statistics" which does not include this item.

In quantitatively analyzing this factor, as in the case of
Factor 1, this section analyzes the trends of trademarks based on
the number and conditions of new contracts for introducing tech-
nologies according to the "NISTEP statistics" which only deals
with the number of cases. It thus examines the effect of this
factor on the value of technology imports.

This section especially examines the factor’s effect by ob-
taining the difference in the value of technology imports between
the "BJ and MCA statistics" (see Figure 6).

Figure 6. Trends of the Difference in the Values of Technology
Imports(BJ statistics - MCA statistics)
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It is also believed meaningful to analyze the effect of this
factor on the value of technology exports. However, the "NISTEP
statistics" used in conducting the analysis only deals with the
number of cases of technology introductions. It hence cannot be
used in analyzing the effect on the value of technology exports.

4.3.1 "NISTEP statistics": Number of new contracts for introduc-
ing technologies related with trademarks

Figure 7 shows the graph of the trends of the number of new
contracts for introducing technologies by type as per the "NISTEP
statistics" (including overlaps).



Figure 7. Trends of Number of Cases of Technology Introduction
by Type
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The figure shows no major changes in the number of con-
tracts. On the other hand, the trends of the difference in the
value of technology imports in Figure 6 show that the difference
has increased greatly.

To clarify the difference in the two’s trends (growth
rates), Figure 8 has converted the figures into indices using
FY1981 as the base year.

Figure 8. Indices (base year: FY 1981)
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4.3.2 Three factors related with trademarks and their quantita-
tive analysis

The increase and decrease of the compensation for transfer
and setting up of rights for using trademarks is not explained
just by the increase and decrease of the number of cases of
introduction of technologies. It will be necessary to analyze the
following three factors namely 1) conditions of payment of royal-
ties, 2) the number of continued contracts and 3) trends of
sales.

In conducting this analysis, Table 7 summarizes the trends
of the conditions of new contracts related with trademarks in the
recent six years as per the "NISTEP statistics."

(1) Number of continued contracts

As can be seen from "conditions of payment of compensation"
in Table 7, the payment conditions consist of initial payment and
running royalty of paying a fee of a fixed rate of the sales or
proceeds. Around 80% of the cases of introduction related with
trademarks involved running royalties. As a matter of course, the
increase of the running royalty increases the compensation for
setting up the right for using the trademark.

However, examining the trends of the running royalties does
not show any overall tendencies for the royalties to rise.

Judging from this, the trends of the running royalties do
not seem to comprise a factor to explain the drastic increase of
the difference in the value of technology imports.

(2) Number of continued contracts

Most of the contracts related with trademarks involved
running royalties. Hence, the length of the term of these con-
tracts affects the total value of the compensation for setting up
the right for using trademarks.

Examining the trends of "term of contract" in Table 7 shows
that the component ratios of the terms of contract are more or
less fixed, showing that there have been no major changes in the
trends of "term of contract" in the last few years.

The trends of the number of continued contracts are fixed
more or less as with the case of the number of new contracts.
Hence, 1) the component ratios of the categories of the terms of
contracts for each year is more or less the same, and 2) as seen
in Figure 7 the number of new contracts for introducing technolo-
gies for each year is more or less the same. These mean that a
fixed number of new contracts are increasing every year and a
fixed number of expired contracts are decreasing every year.
Hence, theoretically, the number of continued contracts will more
or less be fixed every year. The trends of the number of contin-
ued contracts can be said as more or less the same as those of
the graph in Figure 8 which has converted the number of new
contracts related with trademarks into indices.



Table 7. Trends of Conditions of Contracts Related with

Trademarks
Term of Contract
Fiseal Year 1986 1987 1988 1989 1990 1991
Cases | Ratio Cases | Rauo Cases | Ratio | Cases | Ratio Cases | Ratio | Cases | Rato
Under | year 5| 3.1% 41 2.3 13| 4.1%| 18| 4.8%| 27| 6.6%| 14| 3%
1year - under 5 years 84| 52.2%| 92| 52.3%| 174| 55.2%| 210| 55.7%| 242| 59.5%| 218} 60.4%
3 years - under 10 years 13| 8.1%] 17| 9.7%| 45| 14.3%| 49| 13.0%| 58| 14.3%| 55| 15.2%
10years - under 15 years 6| 3.7% T 4.0% 6 L9% 12| 3.2% 4 1.0% 12| 3 3%
15 years + 2 1.2% 2 1.1% 6| 19% 2| 0.5% 4| 1.0% 3| 0.8%
Term of patent 5 3.1%) 10 5.7 11| 3.5% 14| 3.7% 11| 2.7%] 26 T.2%
Other 46] 28.6%| 44| 25.0%| 60| 19.0%! 72| 19.1%| 61| 15.0%] 33| 9.1%
Toua 161100.0%| 176]100.1%| 315 99.9%] 377]100.0%] 407]100.1%] 31| 99. %
Notes:
1. The number of cases only covers contracts related with
Condition of Payment trademarks.
of Compensation 2. "Other”. No term, permanent, term of other contracts, elc.
. 1986 1987 1988 1989 1990 1991
Fiscal Year Cases Ratio Cases Ratio Cases Ratio Cases | Ratio Cases | Rauo Cascs Ratio
nitial payment only 32| 26.0%| 28| 20.1%| 50| 18.1%| 68| 20.1%| 58| 15.7%| 55| 16.4%
Inal + RR 14} 11.4%) 19| 13.7%| 18| 6.5% 11| 3.3%| 17| 4.6%| 12| 3.6%
RR only 17 13.8%| 34| 24.5%] 49| 17.7%| 48| 14.2%| 67| 18.1%| 59| 17.6%
RR + mimimum 59| 48.0%| 53| 38.1%! 151| 54.5%| 199| 58.9%| 215| 58.1%| 183| 54.5%
farial + RR + punimum 1 0_ 8% 5 3. 6% 9 & 2% 12 3_ 6% 13 3. 5% 27 8. 0%
Total 123{100.0%| 139{100.0%| 277{100.0%| 338|100.1%| 370{100.0%| 336]100.1%
Note. "RR"™ running royalty.
Running Royalties
. 1986 1987 1988 1989 1990 1991
Fiscal Year Cases | Ravo Cases Ratio Cases Ratio Cases Ratio Cascs Ratio Cascs Ratio
Under 2% 10) 11.0%} 13} 11.7%| 11| 4.8% 9f 3.3% 19| 6.1%] 13| 4.6%
2% - under 5% 16| 17.6%| 21| 18.9%| 78| 34.4%| 87| 32.2%| 84| 26.9%| 64| 22.8%
5% - under 8% 53| 58.2%| 50| 45.0%| 98| 43.2%| 124| 45.9%| 119| 38.1%| 143| 50.%
8% + 91 9.9% 11| 9.9%{ 22| 9.7% 33| 12.2%f 59{ 18.9% 32| 11.4%
Other 3| 3.3k 16| 14.4%| 18| 7.9%| 17| 6.3%] 31| 9.9%| 29} 10.3%
Total 911100.0%| 111} 99.9%| 227{100.0%| 270| 99.9%| 312| 99.9%| 281]100.0%

Source: NISTEP

— 27

Note: "Other":Royalty not based on percentage but on unit

price per picce.




Judging from this, the trends of the number of continued
contracts related with trademarks also do not seem to comprise a
factor to explain the drastic increase of the difference in the
value of technology imports.

(3) Trends of sales

Most of the contracts related with trademarks involve run-
ning royalties. If commodities or products which use the trade-
marks sell or are produced in large quantities, as a matter of
course this will increase the total value of the compensation for
setting up the right for using the trademark.

In terms of the technical classification, clothes and tex-
tile products comprised around 30% of the contracts related with
trademarks in the "NISTEP statistics", here the trends of sales
of clothing by department stores will be used as data (see Figure
9).

Figure 9. Trends of Sales by Department Stores
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Figure 9 shows that the sales of clothing have been growing
by an annual of around 8% in the last few years. To analyze the
effect of this growth on the total value of the compensation for
setting up the right for using trademarks, Figure 10 has multi-
plied the growth of sales by the indices in Figure 8 of the
number of cases (as mentioned in (2), these also comprise indices
of the number of cases of continued introduction of technologies
related with trademarks). Figure 10 shows that the difference in

the value of technology imports has been widening in the recent
years.



Index number Figure 10. Indices (combined sales, base year: FY 1981)
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Judging from this, the trends of sales do not seem to com-
prise a factor to explain all of the drastic increase in the
difference in the value of technology imports.

4.3.3 Summary
The effects of these three factors on the difference in the
value of technology imports are summarized below.

) Condition of payment of royalties: Virtually no effect

) Number of continued contrasts: Virtually no effect

) Trends of sales: The effect is around 40% of the growth
rate of the difference in the value of technology
imports (FY1991)

Hence, while the compensation for transferring and setting
up rights for using trademarks comprises a factor to explain the
difference in the value of technology imports in the "BJ and MCA
statistics", it can only explain around 40% of the growth rate
from the base year of the difference in the value of technology
imports (in FY1991). Though the growth rate of the number of
cases does not immediately explain the trends of the value of
technology imports, it will be necessary to look for other fac-
tors to explain the rest by taking account of Factor 1 which
excludes such businesses as wholesaling, retailing and services.



4.3.4 Estimated compensation for transferring and setting up
rights for using trademarks

This section estimates how this factor specifically affects
the value of technology imports and the ratio of balance of
payments. Yet since such is difficult using the available data, a
questionnaire survey was conducted to obtain the average value
paid in compensation per contract for transferring and setting up
rights for using trademarks. This survey covered 17 major trading
firms and department stores which were regularly transferring and
setting up rights for using trademarks related with clothes and
textile products. The period covered was the one year retrospec-
tive from the most recent settling day before April 1, 1992. The
average value paid in compensation per contract was found to be
43 million yen.

Since there were 513 contracts in FY1991 for introducing
technologies related with trademarks, the total compensation
obtained by using this finding was 22.1 billion yen. Also, the
average term of contract estimated using the weighted average
based on the component ratio of "term of contract" for FY1991 in
Table 9 was 4.9 years. The total number of contracts related with
trademarks is estimated to be 4.9 times the number of new con-
tracts. As a result, the total value of the compensation for
transferring and setting up rights for using trademarks is esti-
mated to be 108.3 billion yen.

Subtracting this value from the value of technology imports
for FY1991 in the "BJ statistics" produced 756.4 billion yen. The
ratio of the balance of payments of technology trade according to
the "BJ statistics" by taking only this factor into account be-
comes 0.525. When the compensation for know-how and industrial
technical guidance related with plant exports (Factor 2) is also
taken into account, the ratio of balance of payments becomes
0.556.

This estimate however emphasizes trademarks related with
clothes and textile products. Also, since the population covered
is very small, the statistical significance of this finding is
believed to be very low. However, as with the estimation related
with Factor 1, this estimation is believed to serve as a yard-
stick in grasping this factor’s effect on the value of technology
imports and the ratio of balance of payments.



4.4 Factor 4: Compensation related with software

When the "NISTEP statistics" was examined for the technology
showing marked growth in terms of the number of cases, found was
software which comprises advanced technology. This section exam-
ines the effect of compensation related with software on the
value of technology imports.

Both the "BJ and MCA statistics" include software in their
definition of technology trade. It might be inappropriate to take
up the compensation for software as a new factor. However, be-
cause the "MCA statistics" are based on a questionnaire survey,
the compensation for software may not be reflected in its value
of technology imports if the respondent for example saw the
purchase of general analytical software simply as purchase of a
commodity. Moreover, while not all of the number of cases of
know-how in the "NISTEP statistics" concern software, nearly 90%
(983 out of the 1,117 cases of introduction of technologies)
comprised introduction only of know-how. On the other hand, the
data by industrial classification in the "NISTEP statistics"
comprise a new attempt so that it is difficult to explore past
trends. Hence it is not believed entirely meaningless to analyze
the effect of the compensation related with software.

In quantitatively analyzing this factor, just as in the case
of compensation for transferring and setting up rights for using
trademarks, the effect will be analyzed based on the number and
conditions of contracts for introducing technologies related with
software in the "NISTEP statistics."

It is also believed meaningful to analyze the effect of this
factor on the value of technology exports. However, the "NISTEP
statistics" used in the analysis only deals with the number of
cases of technology imports. The available data cannot be used in
analyzing the effects on the value of technology exports.

4.4.1 "NISTEP statistics": Trends of the number of new contracts
for introducing technologies related with software

Figure 11 shows the graph of the trends of the number of new
contracts for introducing technologies related with software in
the "NISTEP statistics."

It shows that the number of new contracts had markedly
increased. On the other hand, as mentioned, the difference in the
value of technology imports (see Figure 6) has greatly been
increasing.

To clarify the difference in the two’s trends (growth
rates), Figure 12 has converted the figures into indices by using
FY1981 as the base year.



Figure 11. Trends of Number of Cases of introduction of Software
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4.4.2 Three factors related with software and their quantitative
analysis

The number of contracts for introducing technologies is not
the only factor affecting the difference in the value of technol-
ogy imports. As in the case of Factor 3, to analyze the effects
of the three factors of 1) conditions of payment of royalties, 2)
number of continued contracts and 3) trends of sales on the
difference in the value of technology imports, Table 8 summarizes
the trends of the conditions of contracts related with introduc-
tion of technologies related with software in the recent six
years according to the "NISTEP statistics."

(1) Conditions of payment of royalties

Around 60% of the contracts involved only initial payments.
Nearly 90% fell into the "other" category regarding running
royalties. There were no major changes in the recent six years in
the trends of their component ratio. Hence, affecting the value
of technology imports are the trends of the value of initial
payments. Because the royalties were mostly in the "other" cate-
gory, it is not possible to read any tendencies from Table 8.

(2) Number of continued contracts

As mentioned in (1), around 60% of the contracts involved
only initial payments. Hence, the effect of the number of contin-
ued contracts on the value of technology imports is believed to
be small. Also, examining the trends of "term of contract" shows
that around 60% of the contracts fell into the "other" category
(this is because around 60% of the contracts involved only ini-
tial payments). There are no major changes in the trends of their
component ratio in the recent six years. Hence, the trends of the
number of continued contracts do not seem to comprise a factor to
explain the drastic increase of the difference in the value of
technology imports.

(3) Trends of sales

As mentioned in (1) and (2), since around 40% of the con-
tracts involved running royalties as condition of payment of
compensation, the increase of the manufacture or sales of the
software products introduced from abroad increases the value of
technology imports.

In analyzing these tendencies, the trends of sales by infor-
mation service industry in Japan were used as data (see Figure
13).



Term of Contract

Table 8. Trends of Conditions of Contracts Related with Software

1986 1987 1988 1989 1990 1991
Fiscal Year Cascs | Ratio | Cases | Ratio | Cases | Rauo | Cases | Ratio | Cases | Rauo | Cases | Rauo
Under 1 year 14 2.3% 43| 5.1% 48] 4.9% 42| 3.5% 48] 3.2%| 47| 314
1year - under 5 years 154| 25.8%| 205| 24.5%| 2581 26.2%| 289| 23.8%| 336| 22.1%| 30| 22.3%
5 years - under 10 years 39| 6.5%| 54| 6.5%| 49 5.0% 63| 5.2% 103} 6.8%; 89| 5.8%
l0years-underiSyears | 331 5.5 23| 2.Th| 40| 4.1%| 43| 3.5% 26| 1.7% 44| 2K
15 years + T 1.2%] 9] L1% 16y L6k 19| 1.6% 7 0.5% 13| 0.9%
Term of patent 41 0.7% 5| 0.6% 3| 0.3% 3| 0.2% 3| 0.2% 3] 0.2%
Other 345| 57.9%| 498f 59.5%| 571| 58.0%| 754 62.2%| 996| 65.6%| 986| 64.8%
Total 59| 99.9%| 837{100.0%| 985|100.1%|1,213|100.0%|1,519{100.1%}1,522|100. 0%
To;ehsc number of cases only covers contracts related with
Condition of Payment software.
of Compensation 2."Other". No term, permanent, term of other contracts, elc.
1986 1987 1988 1989 1990 1991
Fiscal Year Cascs Rano | Cases { Ratio Cases | Ratio | Cases | Rauo | Cases | Rano Cases | Rauo
Initial payment only 3581 61.6%| 486| 60.0%| 605| 62.8%| T724| 61.0%| 857| 59.1%| 839 61.7%
Inttial + RR 103| 17.7%| 154| 19.0%| 186] 19.3%| 210| 17.7%| 282} 19.5%| 282| 19.4%
RR only 74| 12.7%| 133] 16.4%| 124| 12.9% 191| 16.1%| 260{ 17.9%| 218| 15.0%
RR + minimum 33{ 5.7k 17| 2.4 22| 23%| 35| 2.9% 26| L1.8% 27} L 9%
lowal + RR + mimmum| 131 2.2 20| 2.5%| 26| 2.7k 27| 2.3k 24| 1.7kl 31| 2.1%
Total 5811 99.9%| 810{100.0%| 963|100.0%|1,187}100.0%]|1,449|100.0% |1, 457|100. 1%
Note "RR™ running royafty.
Running Royalties
1986 1987 1988 1989 1990 1991
Fiseal Year Cases | Ratio | Cases | Rano | Cases [ Rauo | Cases | Ratio | Cases | Rano | Cases | Rauo
Under 2% 20 0.9% 1] 0.3% 1| 0.3% 4| 0.9% 2| 0.3% 2| 0.4%
2% - under 5% 3] 1.3% 4 1.2% 5{ 1.4% 6| 1.3% 12| 2.0% 9] 1.6%
5% - under 8% 10| 4.5% 1) 0.3%] 11| 31% 13| 2.8% 4 0.7%| 12| 2.2
8% + 39| 17.5%| 41] 12.7%] 37| 10.3%} 53| 11.4%] 53] 9.0%| 73| 13 1%
Other 169 75.8%) 277| 85.5%| 304| 84.9%| 387| 83.6%| 521} 88.0%| 462| 82.8%
Total 223(100.0% 324{100.0%| 358|100.0%} 463|100.0%| 592{100.0%| 558|100. 1%

Source: NISTEP

Note "Other™:Royalty not based on percentage but on unit
price per piece.




Figure 13. Trends of Sales by Information Service Industry
(main business only)
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Next, to analyze the effect of the growth of this sales on
the total value of the compensation related with software, Figure
14 has multiplied the growth of sales by 40% of the indices of
the number of new contracts as shown in Figure 12 (as mentioned
in (2), these also comprise trends of the indices of the number
of continued contracts for introducing technologies related with
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software) and added the remaining 60% as it is.

Figure 14 shows that the number of contracts for introducing

technologies related with software grew very markedly.

Figure 14. Indices (combined sales, base year: FY 1981)
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Judging from this, the trends of sales are believed to
comprise a factor to explain the increase of the difference in
the value of technology imports.

4.4.3 Summary

The following summarizes the effects on the difference in
the value of technology imports of the three factors affecting
the total value of the compensation related with software.

(1) Conditions of payment of royalties: The effect is unclear.

(2) Number of continued contracts: Virtually no effect.

(3) Trends of sales: Considerable effect, explaining around 9
times of the growth rate of the difference in the value of
technology imports
(FY1991, including growth of the number of contracts)

While this remains to be an inference, nearly 60% (983 out
of 1,522) of the number of cases of new introduction of technolo-
gies related with software as per the "STA statistics" (in
FY1991) are not covered by the "MCA statistics". Even if this 60%
is subtracted from the growth rate of the compensation related
with software, if by any chance a part of the compensation relat-
ed with general analytical software was omitted in the "MCA sta-
tistics", such is believed to affect the difference in the value
of technology imports. Also, the past growth rate of the number
of cases of patents and know-how including many software not
covered by the "MCA statistics" is inferred to be very high.



4.5 Quantitative analysis and balance of payments of technology
trade

This section summarizes the effects of the guantitatively
analyzed factors on the balance of payments of technology trade
and the ratio of such balance.

4.5.1
trade

Table 9 summarizes the estimated values of technology ex-

The factors and the balance of payments of technology

ports and imports attempted in analyzing the factors.

Table 9. Results of Estimation of Balance of Payments of
Technology Trade for FY 1991

Unit:Btllion yen
Factor 2.
Technology exports '[I‘dc:’ﬂl Estimated value of
& expo eennology exports technology exports
plants trademarks
Value of 397.4 23.3 - = 420. 7
v
S | technology exports:
2 864.7 -———— 108.3 756. 4
2 Value of
technology imports:
Technology imports Technology imports: Estimated value of
plants trademarks technology imports
Tactor 1: ! . .
Tachor : Factor 4: Estimated value of
cchnoiogy exports not . Technology exports technology exports
covered by the survey ! software
]
Value of 370.6 - - - i - - 370.6
g '
é technology exports. ,
:c_g' ]
w2
< | Vateor 394.7 214. 4 ——— 609. 1
= technology imports:
Technology imports not Technology imports: Estimated value of
covered by the survey software technology imports
Notes:

1. The boxes surrounded by double Jines arc thosc believed to
involve large valucs of technology tradc in comparison to
technology exports and imports related with the factors.

2. Factors 1 and 4 arc connceted with a broken line because
parts of the value of technology exports and imports
related with Factor 4 are believed (o overlap with
those related with Factor 1.



The estimation obtained the difference between the two
statistics’ values of technology trade to be around 50 billion
yen (exports) and 150 billion yen (imports). Even if the estima-
tion error is taken into account, the difference in the imports
is too large. The following are believed to be the main factors
to explain this difference.

«Compensation for software:
As discussed in Factor 4, the effect will be great if gener-

al analytical software, etc., were dropped from the "MCA statis-
tics" for not being recognized as technology.

«Compensation for technoloqgy import by firms capitalized at under
5 million vyen:

The "MCA statistics" excludes firms capitalized at under 5
million yen. It hence excludes the compensation for technology
imports by these firms.

4.5.2 Factors affecting the ratio of balance of payments of
technology trade

This section summarizes the results of estimation of the
ratio of balance of payments attempted in analyzing the factors
by capturing the factors affecting the "BJ and MCA statistics’"
values of technology exports and imports as those also affecting
the ratio of the balance of payments of technology trade.

Ratio of balance of payments in FY1991
(Value of technology exports / Value of technology imports)

"BJ statistics"
Factors to increase the ratio of balance of payments:
Factor 2: Compensation for know-how and industrial technical
guidance related with plant exports
(the estimated ratio by taking only this factor into account:
0.487)
Factor 3: Compensation for transfer and setting up of rights
for wusing trademarks
(the estimated ratio by taking only this factor into account:
0.525)
(the estimated ratio of by combining this factor with Factor 2:
0.556)
*Other Factor 1: Compensation for transfer and setting up of
rights for using designs
Factors whose effect on the ratio of balance of payments is
unclear:
*Other Factor 2: Compensation for technical guidance on
factory and business management




"MCA statistics"
Factors to reduce the ratio of balance of payments:
*Factor 1: Exclusion of wholesaling, retailing and services
(the estimated ratio by taking only this factor into account:
0.608)
Factor 4: Compensation related with software

4.5.3 Examination of the ratio of balance of payments of tech-
nology trade

This section first clarifies the concept of the statistics
on technology trade (subjects covered and scope of such trade) as
an indicator of the level of technology and R&D activities. Next,
it evaluates the ratio of balance of payments of technology
trade.

Concept of statistics on technology trade

Subijects covered
*All industries including wholesaling and retailing, eating and
drinking, finance and insurance, real estate and services
other than radio and television broadcasting

Scope of technology trade

Transfer and setting up of rights for using patents and
utility models
Transfer and setting up of rights for using know-how
(including software)
*Know-how and industrial technical guidance related with
plant exports
Industrial technical guidance (quality control, operation,
rmaintenance and management, etc.)

Excluded:
*Transfer and setting up of rights for using trademarks and
designs
*Technical guidance on factory and business management

When the ratio of the balance of payments of technology
trade is evaluated based on these assumptions, it should become
something considerably higher than 0.46 based on the "BJ statis-
tics" (when consideration is given to the base of estimation,
something slightly over 0.556). Based on the "MCA statistics", it
should be something much lower than 0.939 (when consideration is
given to the base of estimation, something slightly lower than
0.608).

As can be seen in Table 9, this examination of the ratio of
the balance of payments only covers factors whose value of either



technology exports or imports is believed to be markedly great.
Yet at present it is difficult to estimate the effect of the
factors which are not covered, and their relevant values of tech-
nology trade is believed to be small. Hence, while this will be a
rather vague statement, in the final analysis, the ratio of the
balance of payments of technoloqy trade for FY1991 is believed to
be somewhere around 0.6 (see Figure 15).




Figure 15. Summary of Quantitative Analysis
(Values and Ratio of Technology Trade)
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5. Conclusion

This study has focused on Japan’s technology trade statis-
tics particularly those on the balance of payments (the " BJ and
MCA statistics"). After outlining the four major statistics, and
following a qualitative analysis pointing out the differences
between them, it attempted quantitative analysis of the said
differences.

As regards the qualitative analysis, the study has been able
to clarify and substantiate the differences which had been iden-
tified earlier. As regards the quantitative analysis however,
there were virtually no data directly indicating the compensation
related with the various factors so that the study had to analyze
the factors’ effect on the value of technology trade using such
things as the number and conditions of contracts for introducing
technologies in the "NISTEP statistics".

As a result, the study was not able to obtain the actual
ratio of balance of payments of technology trade and may have
ended as something quite removed from the quantitative analysis
it set out to do. However, it is believed to have been able to
attempt an approach for evaluating the said ratio.

There is no doubt that in the future, a more specific evalu-
ation of the said ratio will be produced by gathering data indi-
cating the compensation related with the various factors. The
only way to resolve the problems is believed to be to select one
of the three methods: 1) for the Science and Technology Agency to
prepare its own statistics, 2) expand the scope covered by the
"MCA statistics" or 3) collect new data indicating the compensa-
tion related with the factors treated in this study. Although
each of these methods is believed to involve many difficulties,
it is desirable that these difficulties should be overcome quick-
ly.
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1: Trends of Yen/Dollar Exchange Rate
2: Trends of Value of Technology Trade (BJ statistics)

3: Trends of Value of Technology Trade (MCA statistics)



ATTACHMENT 1: Trends of Yen/Dollar Exchange Rate

Fiscal Year Average exchange rate
1971 332.78
1972 296. 24
1973 273. 30
1974 293. 66
1975 299. 55
1976 291.51
1977 255.02
1978 200. 16
1979 231.69
1980 216. 23
1981 228. 92
1982 249. 48
1983 236. 32
1984 244.17
1985 221.08
1986 159. 85
1987 138. 31
1988 128. 25
1989 142. 85
1990 141. 26
1991 133.18

Note: The monthly average of the final inter-bank middle rate.
Source: "Economic Statistics Monthly"
The Bank of Japan



ATTACHMENT 2: Trends of Value of Technology Trade

(BJ statistics)

Fiscal Technology exports Technology imports
FC received Yen FC paid Yen Ratio

Year | ($million) | (100 milion) | ($million) | (100 million)

1971 60 199.7 488 1,624.0 12. 30%
1972 74 219.2 572 1,694.5 12.94%
1973 88 240. 5 715 1,954.1 12. 31%
1974 113 331.8 718 2,108.5 15. 74%
1975 161 482. 3 712 2,132.8 22.61%
1976 173 504. 3 846 2,466. 2 20. 45%
1977 233 594. 2 1,027 2,619.1 22.69%
1978 274 548. 4 1,241 2,484.0 22.08%
1979 342 792. 4 1,260 2,919.3 27. 14%
1980 378 817.3 1,439 3,111.5 26.27%
1981 537 1,229.3 1,711 3,916.8 31.39%
1982 527 1,314. 8 1,796 4,480.7 29. 34%
1983 624 1,474.6 2,079 4,913.1 30.01%
1984 693 1,692. 1 2,317 5,657.4 29.91%
1985 746 1,649.3 2,522 5,575.6 29.58%
1986 1,009 1,612.9 3,375 5,394.9 29.90%
1987 1,385 1,915.6 4,177 5, 777.2 33. 16%
1988 1,681 2,155.9 5,076 6,510.0 33.12%
1989 2,189 3,127.0 5, 455 7,792.5 40.13%
1990 2,582 3,647.3 6,004 8,481.3 43. 00%
1991 2,984 3,974.1 6,493 8,647.4 45. 96%

Source: "Balance of Payments of Japan"

The Bank of Japan




ATTACHMENT 3: Trends of Value of Technology Trade

(MCA statistics)
Fiscal Technology exports Technology imports
Number Yen Number Yen Ratio

Year of cases (100 million) of cases (100 million)

1971 2,556 271.9 4,446 1,345.4 20. 21%
1972 2,836 421.7 5,983 1,739.2 24. 25%
1973 2,033 508.5 5,513 2,277.9 22.32%
1974 2,208 571.0 5,830 1,598.3 35. 73%
1975 2,811 665. 9 6, 766 1,691.3 39. 37%
1976 2,767 834.0 6,050 1,773.0 47.04%
1977 2,881 933.3 6,659 1,800.7 49. 10%
1978 3, 157 1,220.5 6,573 1,920.6 63. 55%
1979 3,667 1,331.5 7,012 2,409.8 55. 25%
1980 4,103 1,596.1 7,248 2,395.3 66.63%
1981 4,877 1,751. 1 7,207 2,596. 3 67. 45%
1982 4,738 1,849.2 6,936 2,826.1 65. 43%
1983 6,403 2,408.9 7,839 2,792.8 86. 25%
1984 5,426 2,775.1 7,316 2,814.5 98. 60%
1985 5,885 2,342.2 7,679 2,931.7 79. 89%
1986 5,469 2,240. 8 7,4%4 2,605. 8 85. 99%
1987 5,955 2,155. 8 7,373 2,832.5 76.11%
1988 6, 352 2,462. 6 8, 356 3,122.0 78. 88%
1989 7,559 3,293.5 7,109 3,299.3 99. 82%
1990 7,163 3,393.5 8,249 3,719.1 91. 25%
1991 8,063 3,705.5 7,409 3,946.6 93. 89%

Source: "Report on the Survey of Research and Development”
Management and Coordination Agency










