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1. Need for and Background of Interactions among

. Private Companies, Govermental Institutes and Universities

Japan has become the third largest“eqohomic_power in the world after
the United States,andfthe‘Soviet-Union with-its gross natioﬁal-product_
(GNP) - accounting for approximately 10% of the world's total GNP.

| In the fiéld of technological development, too, Japan is now
sufpassing world standards in such high-technology fields as electronics
énd cgmmﬁnications. ' | |

Under these circumstances, the country is now under strong pressure

‘to assume’ greater leadership in the fields of original research and
development in hiéh technology and science in-general as well as basic and

.. fundamental research and developmeht.

Indispensable to- this task is the need to actively promote. research
and development. activities, organizations, personnel and management. systems
which integrally. carry out a series of technological development processes, -

such -as-basic,-application and development research, and .commercialization..

Therefore, the most important,problem_hpw_iS-new, organic. interaction

among industries, -governmental -institutions and universities .from a
long-term and overall point of view without the shackles of the existing .
ffamework,‘ Various government agencies,-privatc-organizations_and.Qrivéte

businesses are now buckling down to this issue.

' The industrial sector, in particular, attaches importance to the

promotion of new technological development through interaction between




technolog1es commensurate with those introduced in exchange._ ‘

For all of these reasons, there is a growing need for research and
development through industry- unlver51ty 1nteract10n, ut11121ng the ba51c
research capability of unlver51t1es and the development capability of |

private compan1es.m

(2) Qualitative Change in Technology'

The second point 1s a qua11tat1ve change in technology -- that 1s a

movement toward advanced comp051te and 1ntegrated technology
_fpnl1ke existing technologies, the newest high technologles, such‘as -

hmicroelectronics, information and_commnnications_technologies, functional
polyme;, new“materials_like fine ceramicshand.amorphous alloys, and
biotechnology, involve many research p;oblems‘and,'at the same time, are
highly advanced composite and integral.& Thus it is necessary to improve
basic research, to provide the latest h1gh quallty fac111t1es, to promote
cooperation among researchers. and englneers over a w1de range of dlfferent
technologlcal_flelds, and_to“espabllsh”an 1nteg;al“research and”development
: gystem_from,basic_research_to commercializaflon in order_to.puah ahead.wlnh
research and development in those advanced technologies. . |

‘Interaction between private companles and universities are naturally

requ1red.




‘As. internationalization of Japan's econbmic activities gains added
ﬁomentum, its interdependence with other countries of the_world is
increasing in the fields of economy'and_technology.“_. |

- Although European;and U;S. economiés are. in the doldrums, the.
Japanese economy 1s comparatively stabie and_Japan;s competitiveness in__
international markets continues to grow in strength. Yet this strong
competitiveness is attributable mainly to development that is geared'towa;d
practical use and mass producfion. Japan céntinues to'lag behind the-i.
global;page in such‘areas as discqvering_neﬁ "seedsﬁ and yielding
.achievements in original fesearéh aﬁd deﬁelopment. | | B

For these reasons, Japén is being urged to increase its contribution
in the science and technology field, pérticﬁlarly in the area of original
research and development; in accordance with its fising position in the
world economy. To make such a contribufioh, it is;necéssary to drastically
review ﬁhe-éfanCe of the whole nation on science andftechnology,.andfstudyff
all-out means of improving Japan's reSearch and development potential; New
interaction among industry, governmental_institutes and universities is now
in the limelight as'fhe principle meéns of achieving this aim. o

| The:signifipant_Barriefs and restrictions which currently stand in
_Fhe_ﬁay of.strengghened cooperation must'be_}iftéd and removed; Problems
mugt be solved'fhrOQgh mutual compromiserf the three.pérties;“beyohH thé‘

existing framework.




'The infernafional'ccmparisqpfshows.thap‘there is not much difference
- between Japan, Eurbpean countries and the United States in the number of
researchers per 10,000 people. To promoté original research and
development, Japan has no other choice but to beef up its basic and
. fundamental research and development. To this énd, all the researchers in
Japan's private'compénies, governmental institutes and universities must
"join forces. Especially, private companies should positively taeklevthe;
-‘problém énd.propose independent and viable solutions.- Japan's research. and
\Hydevélopment‘program, unlike those in Europe and the United States; is

'heavily dependent-upon the vitality of its private companies, -
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assﬁtmg high-tech or orlglnal research and development are e1ther under
way or being carrled out. In discussing a variety of problems involved in
the promotion of cooperatlon among “industry, government 1nst1tut10ns and
universities, this chapter notes the characterlstlcs of research and
development policies of Japan and the United States and refers to pomts

that should be introduced to Japan.

Fig. 2.1: R&D expenditures in major countries
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2.2 R&D_ASsisting Measures in the United States - = -

(1) Industrial Technology Policy of U.S. Government

I Recent Trend of R&D Investment

Research and development investment in the Un1ted States has steadily
been expanding in the past five years due mostly to growth in the private
sector. At present, investment by the private sector surpasses that by the
.government by a small mergin; | E

.However, this does not mean a decline in the goverhment's'resolve
toward further investment. The Reagan Administration‘s move for.a small
government and the strengthening of basic fechnologies effecting the
existence of the nation dictate contznued expans1on

_ Prlorlty investment fields are shlftlng with the research and
~ development budget of the Department of Defense (DOD) expending sharply and
the budgets of the Envirommental Protection-Agency (EPA),_the Department of
Commerce (DOC) and others &fopping steeply. This trend is.clearly visible
in the Budget Message for 1984 .announced by President: Ronald Reagan in
early 1983, shown in Table 2;1.‘.The:DODsresearch and development budget
account for 65% of the federal government'svtotal research and development
budget. This- share expanded from 56% in 1982 to 60% in 1983 and onward to

654 in 1983.
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. The assistance*of“indﬁsfry shonld”befimplemehfed”fhrough research and
development 1nvestment of 1ndustr1a1 c1rcles or measures to stimulate
demand (demand pull action) for new products. '_ | |

. Liaison between 1ndustr1a1_c1rcles and universities shonld'Be nromoted._'

In other words, the U.S. govermment takes charge of long-term basic
research 1nvolv1ng rlsks and research and development related to nat10na1‘
. defense, wh11e depend1ng .on. v1ta11ty of the pr1vate c1rc1es for research
: and development in other fields, striving to eliminate var1ous;factors_

“hindering the private sector's research activities. -

_Table 2.1:. U.S. research an.dfdevelopmen.t budget by deparlmsnt :

- 16

Departments FY.1983_A_7 FY 1984 1. 19_84/,1 083 Percentage of total’
{in millions of dollars} %) budget for FYY 1984
Department of Defense {DOD) 23,179 29,882 +28.9 65.3
Department of Energy (DOE) 4,712 4713 :°F - 4 0.0 103
Department of Health and Human, Serfv_iee_s(__l-iHS) 4,316 . X 416 * 2 3 9.8
[National Institute of Health {NIH)] {3 771] [3 842] ' [+ 1 9] - [84]
National Aeronautlcs and. Space Adml.mstratlon "2 506_ | 2473 Az ‘54
National Science Foundation:{NSF) = ... 1,060 1,240 | +17.0 e
Department of Agriculture (DOA) g0 | 849 | . a0 19
Department of Transportatlon (DOT) 393 - 519 ”+32.1 _ | 1.
Department of Interior(DO1) 373 |73 | g 07
' Department of Conimierce (DOC) R L7 SR G 7Y R Soy & S 05
. Environmental Protection Agency (EPA) 241 208, . . ~137 | 05
Otners 918 942 .+ 286 2.l |
Total 38,865 45,796 +17.8 100.0
. Source: Special Analyses—Budget of the United Stages Government FY 1984 OMB.




General guidelineé to baéicgrescérCh assistance under the Reagan

Administration are as follows: . o o B

-. Assistance to all the sectofs of'basic-reééarch'should_be maintained_at
‘fhe same level.

. Basic and appiied,research;at.institutions of the.federal government.
_shodld,be strengthened¢'

. Assistance to'Universities‘shoﬁldlbe provided from the viewpoint of both |
securing researéhlpérsohnel and aiding research. - |

. The government's share in applied and development research approaching

~ the stage of prac;icalrapplicationgshou;d;be;limited as far as possible.

f'Fiﬁ'. 2.4; Departmental 'alioéétions_'of research and development funds of the fed_érai_l government to industrial,

- government and universities (estimate for 1983}
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But the govermment's subsidies to the industrial sector were .

‘concentrated in dévelopment research: subsidies to development research
accounted for 89% of the government's total assistance as against 2% and 9%
‘to basic research and applied research, respectively.

_ .Assisfance to-universitiesvaﬁd non-profit organizations accounted for |
.'20%,of the governmeﬁt's tota1"research and development funds. Of the sum,
‘assistance for basic research is allocated through the National Science |

- Foundation. and thé National Institute of Health as subsidies.

.. {iii) Infrastructure Improvement  for Technological Development -

Improvément-of-the infrastructure here means improvement'of fhe
‘?génvironment of technological development;, such as patents, the taxation -
| system and.the Antitrust Act, to further stimulate develdpment.
As for the patent policy, the United States, by.fu;ther,extending the

"Uniform Federal Pateﬁt Policy Act of 1980", paved the way for increasing
~ recognition of those in charge of research ‘and development ‘via a
'Presidentjal-order in February 1983. . |

. In the tax aspect, the United-States-prdvided_a.nbmber.of incentives
for encouraging technological.inﬁovation.of.U.S. industry in the '""Economic
Recovery Tax Act of 1981". |
o  Regarding the antitrust act; thére is a firm trend-for reiékafion Sf'_
its application from the Vieﬁpoint'of.utilizing fhe vitality of private

businesses to revitalize U.S. industry as a whole.:
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method can be selected in accordance with the contents and nature of

- research, an entrusted company will not feel burdened with the

(1)

“shackles of contract provisions in conducting research and .

development. -

Flexible Auditing

~ As for research and development with a definite goal, faithful

implementation -of provisions. of the original contract is required.

- ‘However, regarding research and development whose target: cannot be

-~-made clear, research and development funds can be flexibly used

:.within the radius of éommon-sense, fairly.

(iii)

Emphasis on Results of Research and Development

| Research and development itself can be flexibly implemented and

‘the contents of research and development can be changed with prior

understanding. In exchange, the results of research and development

~activities will undergo rigorous exmamination, and evaluation of the

(iv)

. results will be-reflected on the contract for the next year onward.

Profit Allowed in Contract Money

Due profit is allowed in the.contract money.:  Even when it is not

. in exceptional cases, half of research and development expenses will

f.be-paid in-advance so that the recepient can take profit from

. interest.

As seen so far, the U.S. govermment strictly examines the results of

research and development rather than how the research and development

budget was used.

- 22 -



. Personnel and commodity expenses needed for in-house research under:
development | |
. Sixty-five percent of money paid to ocutsiders under research :contracts’
. Sixty-five percent of mbney paid to universities and scientific research
institutions as grants for basié research
The tax deduction system was created with the aim of directly
- stimulating research and development activities. Another deduction system,
under which 463 of research and development expenses are deductible.from -
~'corporate income, continues to exist despite the creation of the tax = -
 5'deduction system under review. Thus a company which newly started
inveéting in rééearch and development is subject to a tax deduction of up
“to 71%. The deduction systems thus work to the advantage of enterﬁrises"

““strongly oriented to research and development.

“(ii) Expansion of Tax Deduction for Donation of Equipment to Universities

When a company donates experiment and research equipment’ or
~educational equipment that is two years old or less to a university for - -
engineering education and research, an amount eduivalent to this [the

~ equipment's manufacturing cost + 1/2 (market ‘price - manufacturing cost)]

will be exempted from- taxation.

- (iii) Shortened Depreciataion Term for'Experiment andeesearch-quipment

The term of depreciétion of experiment andrrésearch equipment was -

-4 -




and non-profit organizations, unless there is any problem from the

viewpoint of national defense or the private sector, camnot exercise patent

rights.

V Relaxation of Application of Antitrust Act

Joint research projects among companies in the same line of business
have ‘not been carried out, shackled by the antitrust act in order to
prevent private companies' power from exceeding the government's power.

But antitrust regulations have increasingly been re1éxed_late1y in a bid to

use“the privafe.sector's vitality to revitalize U.S. industry, as

ékemplified by the announcement by the Department of Justice of'guidelines

to revise the antitrust act and the announcement of specific application

‘'standards by the Assistant Secfetaryjof;Justice in charge of -antitrust -

affairs in May 1983..

- 26 -




Table 2.3: Governmental share in research expenses

Classification

Government's share.

Defense research

aion v T | genedes | @iy | o gst
Japan (1978) 280 275 :. 35,700 243
" Japan (1979} 274 269 40,636 276
Japan {1980) 25.8 - 254 46,836 206
| us. (1980) 47.9 332 138,636 30,507
 Britain {1978) 48.1 . 318 | 14,634 3,535
West Germany (1979) | . 46.8 436 38,056 2,209
France (1979) 51.1 379 22,728 4816

Notes:

governmental research

expenses

defense research
_ expenses

research expenses

2. The U.S. figures are est:mates

- defense research expenses :

%100

1. The governments share (%) excludmg defense R&D expenses was obtained by the followmg equation:-

Sources The sources of research expenses and governmental research expenses are the same as those for
Fig. 2. 1. Defense research expenses were taken from the followmg sources:

Japan:
U.s.:
Britain:

Budgat
Special Analysis of Federal Budget, Office of Management and Budget

Supply Estimates, Exchequer

West Germany: Faktenbericht 1981 zum Bundesbericht Forschung, Federal Research and Technologv Ministry

-France:

Papers annexed to budget

Japan s governmental research and deve10pment expenses -are only 1/50

of the Uhlted States'.

(Fig. 2.7)

By contrast, the private sector's research and development funds

: accounted for 74.1%, or 3 469.6 b11110n yen of Japan s total funds, clearly

'showing that research and development activities in Japan have been

promoted_chiefly by private companies.
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© " Fig. 2.6 Breakdown of use of Japan’s research and development expenses
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. 4,683.6 billion yen {natural science) -

(25.8%)

National and public research and
development funds 1,209.6 billion yen

1.852(16.3%) |]1.654(13.7%) | |2.383(19.7%) 716(5.9%) 4,532(375%) || 412(3.4%) 546(4.5%)
99.9%) (99.6%) (97.8%) (22%) < bL{es1%) (99.5%) 17.0%)
v _ (P pail 1
National Public Special 137 Private businesses : National Public _ : ' Private
institutions, institutions, corporations, f-—w .and institutions, th universities, - 4" universities, K universities,
1854 166.0 2437 . . 32648 H Il 4618 414 1 3208
billion yen billion yen billion yen &5—5-— K billion yen ) l billion yen billion yen : billion yen
(4.0%) (3.5%) (5.2%) (697%) E (9.9%) co8%) )Vl (68%)
. B : [ o
i ! J
(0%) ™o (0% (0.1%) f' 91.9%k '
~— m.___-_.-qh--.lz-__—— --” - . e : .

55

46

. Private research and
development funds,
3,469.6 billion yen

Foreign research and
development funds,
- 4.7 billi.on yen

(14.1%)

Notes: “Private businesses'’ and “private institutions*
) " include special carporations required to do
- business under the self-supporting accounting
: . system, ‘ .
Source: Survey Report on Science and Technology =~
" Research for 1981 ' !

_ (0.1:%)




* Fig. 2.8: Breakdown of reserch expenses by type of research

Unit: %

Basic : - Applied i {Unit: billien yen).
research  research " Pevelopment research =
1(9F7‘(8) 1116161?_;5 25 1 . 58'4 .
_ (581 ) ""(879) e (2.047)
' 58.7
‘1979 : L2.317)
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Source: Survey Report on Science and Technolagy Research, Sta_tistics Bureau
of Prime Minister's office

"Fig. 2.9: Breakdown of fesearch expenses of major countries by type of research

{Unit:' %)
Basic Applied ) Development
research  research research ’
Japan 60.0
(1980) :
us. 64.2
(1980)
Britain 58.5
{1975}
France 44.5
(1977} | o
" 'West Germany %22,3? 777"
L {1977) A ITP077/7 1 .

" Notes: 1, U, figures are estimates. : .
2. Applied research and development research are not dlstmgmshed from
each other in West Germany.
Source: Same as Fig. 2.1.
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1. Téchﬁological de&elopment;-dgvelopment of advanced technologies in
particular, contributes to expanding the economic frontierVand e
.revitalizing the world economy. Industrialized countries éf the
&orld should cooperate with éach other,in-promotingusuch'development._
2. Such_technological_&evélbpment and the transfer of its results should
| be done in mutually open ways and the exchange should not be -
restricted. |
3. In promoting technoiogical development based on the views,;vitality
'.of the private sector should be fully utilized, while the government
'-Should improve the environment of techmological ‘development and, at
-“the same time, take charge of basic research and long-range, riSky

research projects.

(iii) Policy Implementation

-.Based on the basic principle of technology-led development of the
counfry with emphasis on international contribdtion; the government is
implementing specific policies in the following directions:

.- 1, Strengthening of ofganicﬁcpoperative-linkshamong thé in&ustrial

“'sectbr, academic circles and the government for creative -

-technological-developﬁent. |
" ZV‘Coping'with problems ofaglobéi:scalé_through‘internationaii_--

technological devélopment.--_":

.3 -



- {iii) System to Promote Creative Science and Technology (Science and

Technology Agency)

The system was established by the Science and Technology Agency in

1981 and is now implemented by the Research Development Corporation of

Japan. -

Under the system, young researchers from. industry, government

institutes and universities, as well as those from abroad, seek and -

research innovative technologies for about five years_undér_a project
. leader appointed by the corporation. Resulting industrial property rights

.aﬁwill_be held jointly by the corporation and individual investors.

(iv) Basic Technology Research and Development for Next-Generation

Industries (MITI)

o Thé system was created by MITI in 1981 to help develop basic

“technologies expected to contribute greatly to establishing‘Japan{s

next-generation industries, maintaining international competitiveness,

”further advancing the existing industries and finding breakthroughs in..

sources and energy problems.

In order to efficiently promote research and development, it employs

a parallel development system under which multiple research and development

systems areAsimultaneouslyfcarried.out‘through.interaction among industry, -

‘universities and national research institutions. It aims at nurturing such

basic technologies from ""the stage of a bud" to '"the stage of a sapling,”
in which a practical application of basic technologies is imminent, in

about 10 years.
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(ii) Special Tax Deduction for Income Aﬁcrﬁing from'Ove;seas Te;hnqlogical
.22215 : _ .
/ Tax deddction is available for the sale and provision of
industrial property rights and knowhow abroad to promote

diversification of technological transfer and development.

(iii) Incorporation of Contriburions to Experiment and Research

- Institutions into Loss

The ceiling on incorporation of such-contributions into loss.is
'equ1valent to half of 2. 5/1 000 of the company s capital in any given

flSC&l year and 2.5/100 of its income.

{iv) Shortening of Durable Years of Depreciable Assests
| Durable years of depreciable assefs has been shortened to four
to seven years to proyide for experiments and research specially
carried out with the aim of producing new products, inventing new

‘technologies or improving upon already commericalized. technologies.

(v) Reduction of Municipal Property'Tax on Equipment of Mining .and..

Manufacturing Technological Research Associations (1ocal tax)

For experlmental and research purposes, tax municipal property

. tax on flxed properties acquired by mining and manufacturlng

“technological research assosiations will be reduced to 2/3 over three

‘years.

.- -38 -



projects ‘between the government and the industrial sector.

By concentrating reseafch expenses, reséarcﬁers and research
facilities, the system enables large-scale technological development that
cannot be done by a single'company.' The system"has.achieved favorable
results recentiy in such big projects as the development of very - -
large-scale integration (VLSI}. |

.There ére also assoéiations on high-speed calculation systemsufor

._SCientific and technological use, and. development of biotechnology.

-0 -




(2),Basic-Réseargh

Both the Japanese and U.S. governments feel that basic;and‘
- fundamental research holds the key to technological innovation and
revitalizion of their economies, and shoulder more-thén 70% of. funds
;hecessary for such research. - | |

. Another common point -is that they both chiefly couht on universities
to make good basic research achievements. |

However, they differ in respect to how they provide grants to

‘universities. In Japan; 95% of éuch grants are directiy~provided to
- national universities and the remaining 5% goes to research projects
prpposed;by«researchers, In the United States, there are no research
- grants supplied en masse to universities in. the absénce of nationai
. universities, and assistance is ma&e to each research projett in the form
of either grant or research contract. As such grant and contract will be
' térﬁinated in a year if the project failé to produce results, there is
 severe competition among universities over grant and research contract
applicatipns. This leads to projects meeting the needs of social economy

and the establishment of efficient research systems.

(3) Incentive Policy for RGD

.The basic stance of the United States is that the government will buy

research and development it can use directly. Research funds to the
industrial sector are all provided in the form of research contracts and

the government utilizes the vitality of the private sector by providing

- 42 -



3. Contract System for Interaction among Industries,

Governmental ‘Institutions and Universities

Contents
-:Pag¢ 
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..systém. Becéuse contracts under the various -Systems are all concluded
within these frameworks, no allowances are made to compensate for variances
in research contents and interactive relations.

Regarding contracts between national universities and private
. enterprises, however, the government has not formulated a uniform contract
system outlining interaction. Subsequently each university and faculty has
its own guidelines and some follow no guidelines whatsoever.

On May 11, 1983 measures were taken to correct this situation. On
this_date, the director-general of the Education Ministry's Scientific and
International Affairs Bureau and the chief of the Accounting Division |
issued a notice on handling of joint research with the private sector to
the pfesidents of national universities, thus deepening,dnderétanding of
the need for cooperation between the industrial sector and universities and
Clarifying the government's basic view on such cooperation. Not only is
- the notice expected to open the way for improving contract systems. and
'_cooperative rélations; it also signals the necessity for private’

enterprises to make further efforts to strengthen such cooperation.

(3} Contract Simpler than Contract Procedures

Generally'speaking, procedures required for the.conclusion of a
c?htract are cOﬁplex énd take much time. In:contrast, the cdncluded'
contract itself tends.td be simple because it excludes difficult problems
and detailed arrangements. Thus the underlying nature of the-fiﬁished

contract is one of ambiguity.
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3.2 .- Characteristics of Contracts by Type

.-Research contracts generally vary from a ;onsulting contract to a
joint research contract which will not be completed unless eacﬁ contraéting
party scores a success in a substantial part of. research. ' |

Typical contract methods and characteristics,of_various contract
‘types follow:

- (1) Consulting and Technical Guidance Contract

Consulting contrécts:privaté companies conclude with uhiVersities or
national and public research institutions chiefly cover the following '
points: | |

I Private companies regularly invite résearchefsﬂfor_lecturgs.
. IL. Companies dispatch researchers-tO-uﬁiVersities 6rfresearch
institutions to. study research techniques in specific figlds.
11X Companies get their new materials;and new products authorized by;'

- universities or research institutions through examinations.

A contract method for such a consulting tie-up between a private
- company and a university is generally quite simple. The two parties make
‘an agreement on the payment only and often make verbal promises regarding
other points.. The money will be paid in therférm_of;eithgr a;éontriﬁption_ 7
or é';écture fee. | | o
o As for .contracts with nationalland.pﬁblic research institutions,.the
' Agenéy of Industrial Science and Technology of,MITI, fQ:ginstance,-hg§”a

~ form for technical guidance contracts. . When the form is used, private
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Private companies aiming at commercialization also offer research
contracts under which they sponsor promising research projects- already

~under way at universities.

- (4) Entrusted Research Contfact w

Under this contract, a company is totally enfrusted with the
implementation of research with necessary funds provided, such as its
';,participation-in a national-project.- When a éompany concludes_suéh a-
contrattuwith the government, all the results of research will belong to
'theigovernment. |

In comparatively rare Cases, a private business is entrusted by a
uniﬁérsity.with research, mostly for experimental manufacture of a special

product.”

(5) Joint Research Contract

.This contract calls on a private enterprises and a university or
national br public research ihstitute having common reserch objectives to
~.carry out research jointly by mutually providing research funds;-
researchers and facilities. It can be divided into-fhg followiung
categories by contractural relatidns: |

- I' One-to-One System

An independent contract is formed between one business corporation

and one university.
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3.3 ° Problems of Contract Provisions.

' Following are current problems concerning contract provisions for
- research and development'among-thé industry, - governmental institutes and -
universities:-

(1) Patent Applications and Problems .

I Patent Application Procedures:

3 Private companies have patent'departmentS-andsexperts take all the
- procedures for applying for_paténts.-”Afluniversities, a professors .
undertake such procedures:on' their own behalf. .

-+ -Apparently, a relatively small number.of:university researchers have
expert knowledge or techniques regarding patents and their ways of. |
acquiring patents are not skillful.

. Therefore, when a patent is to be applied: for:on the basis of joint
research between a university and a business, the university' seems to leave
the application procedures to the company in-many cases. Universities
should: have ‘better understanding of‘the“importance‘ofvpatenté, in which

research achievements are concentrated, and consider using patent experts.

II Patent Applicant

In'principle, a university professor can apply for patents on ‘
research_results‘asrhis own'achievéments.- But patents will-beloﬂg*td the
government when the professor makes the research by receiving more than'é-
'specified'Amounf'bf funds from’thé,governmént for the specific purpose of
 research and development; or when he uses large equipment built with ="

governmental funds in the research.
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N

0f Résearch.and'Development Achievements, What iS-Important_iS -

Software

Research and:development achievements can begdivided-into two

categories -- formless, intangible achievements, such as scientific

" discoveries, inventions,. knowhow and calculatien codes,. or.so-called

software, .and tangible achievements;_SUCh as specimens provided for

~..experiments in the .course of research-and development,.experiment

.or so-called hardware.. .

facilities that have been improved on.to meet research and.

development requirements, and products made on an experimental basis,

~ Software i$ the more important of the two categories of

achievements on the ground that if there is software, which

- stipulates theories, methods, procedures and knowhow, hardware can be

(ii}. -

and combining existing materials and processes. : It can beudone only

". . In other words, accumulatated knowledge and experience of

reproduced any time.

Achievements are-Products of Funds and Human.Wisdom

. Research and develqpmént-cannot‘be_done by-simplyginvesting money
when human wisdom is added to the equation.

individual researchers are. important factors in the successful

attainment of research and development goals.
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(ii)

. entrusted by the govérnment_with research projects to use resulting

No Special-Considerétionlis Given Regarding Licenses to Use

Industrial Property Rights Resulting from Researgh Entrusted by

Government

No special consideration is given as to licenses of companies

industrial property rights on the grounds that they have already
benefited from the projects in the software aspect, such as

enhancement of technological potential, in the course of carrying out

‘entrusted research.

Conditions for granting such a license to a company which has been

;entrustednwith_research also apply to third parties. Moreover, when

.. the government decides to provide a license to a third company, the

(iii)

- company entrusted with the research is required to extend technical

cooperation to the licensee.

It is important to further stimulate research by entrusted
companies. To this end, special consideration should be given to the
usedofnresearch.results_by:éntrusted companiés,:

- Such special attention may include the provision of an exclusive

license to the entrusted company and the establishment of a period

-during which the entrusted company can exercise the license on a

preferential basis. .

Lack of Arrangements on Use of Results of Entrusted Research

‘From the viewpoint of promoting industry, the government does not

. make use of the results of research projects it entrusted to private
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during which theicoﬁpany;can-exercise.theslicense on a preferential
* basis: should be.determined flexibly.

"(vi) Company Must Pay License Fees for Industr1a1 Property Rights Shared

with Government

A company is required to pay license fees for industrial property

rights it shares with the government. However, there are no”prior |
arrangements concerning,fhe amount of fees.

: Profit accruing from licenses provided:to:third parties are shared

by the company and the govermment in accordance with their shares.of

. the industrial property rights concerned.

III . .Contract on Results of Research between Company and University

- There are almost no rules concerning the handling of the results of
.. research entrusted by a private company to a university and joint research

between them,
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4.1 - Government-led Organizations

- -There afe various govermment-led cooperative systems, which can be
“classified as follows:: | o
'; Research Association for Promotion of Mining and Manufacturing‘Technqlogy
. Technological research association with joint :esearcheré

. Incorporated foundation for.dévelopment

. IncorpOrated foundation with joint research.institution.

' ; Special corporation serfing as core .. - oo |

. Joint research and development center of the third sector

(1) Research Association for Promotion of Mining and- Manufacturing .
- Technology - . - |
| . -Under this3system,:a,technological research.assoqiation_is'set_up_by
private companies participating in a governmeht-ind@stry.joint research
- project for smdoth~implemEntation,of-specific experiments and research.
Based on the "Research-Association.Act for'Promotion of Mining and
' Manufacturing Technology", enacted in May 1961, researgh_is_éntrusted,toL
the association.: o |
The "Research Association Act for Promotion of Mining and
Manufacturing_Technology"~waé enacted by taking the following points into
aééount: . 7 L | ‘ '
It was necessary.to dfastically:improve_thé level of Japan's mining
_:_and manufacturing. technology in order»to_strengthen,internatiohgl
competitiveness:of_JapaneSelindustry,_advahce the industrial structure and

double national income. But research and development investment by private

- 60 -




,Examﬁ_le 2: Technological research association for. biotechnology

development (MITI, next-genération)

. The research and development system for bésic technologies for the
next-generation ‘industry, which is promoting fhe latter;example, started in
1981. It is aimed at conducting research and development in common basic
tgchnologieswnecessary'for the establishment of next-generation industry,

'sUch'aS'new“materials;vbiotechnology and.new-funqtional,elements, coping
with an international technological development race. 'Fig.'4.1 shows its

outline.

"-Fig. 4.1: Research and development system for basic teéhnoliieé for the next-geperétion im:lustfy

Industrial Technology
Council, Next-Generation
Technology Development
Committee, Subcommi trees

Evamuating’ Agency of Industriat )
committee =1 Science and Technology Promotion headquarters
' ' _Promotion committee,
i . ] ) Coordinator
" Cooperation’of . - )

universities {Organizations cbnducting
research and development} |

National research - | Contract research
institutions ‘| to private sector

(2) Technological;Research¢Asso¢iationiwith JointiResearchers'-
' This system calls for dispatching researchers from the participating
companies and the government to a technological research association to

form a joint research institution.
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(4) Incorporated Foundatlon with JOInt Research Instltutlon

Under this system, an. incorporated foundation is set up for research
and development and-a joint research institution is established under the
incorporated'foundatien-with’reseerehers-dispatchedbfrom the participeting
companies. o '

- Example: - Technologlcal development . organization for
| next-generation computers and joint research 1nst1tut10n
(the. fifth-generation computer)
~Under . this project, the government will seek wide-ranging

international.cooperationupartly_in.order to avoid.overseas criticisﬁuof‘
Japan's. industrial policy allegedly. targeted at fostering highfteehnplqu
industries. It also aims toward creating a joint project with other .
_countries by strengthening liaison with similar projects in other countrres
‘and_expanding technologicel_interchange'and_joint research. Thus the
project is considered,a.test'case'forninterpatiqnelization of joint -

research on a state level.

(SJ.SpeciaerorPOration Serving as Core

- This system calls for promoting joint research ~among industry,
governmental 1nst1tutes and unlver51t1es as well as entrusted development
pro;eethby-establlshzng a;speczel corpqratlon as a core of such research

~with governmental fdnds and grants and private funds.
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and utilizé:existing'private research institutions;-_The resear;hers will
continue to belong to their own research organizations and parti;ipate in
research projects for a certain period of time under contract, _A£t¢r”the
completion of research, research groups will be disbanded.

‘ Fig. 4.2: ) Creafive sc_ience'énd' 'tec‘h'no|ogy promaotion system

National research

Industries Universities organizations
University ' Governmental Fareign
e
Researchers researchers researchers researchers

Participation in research
for a limited period ’

" . {Area for promation of research)

of time

s ' . . Development
r;_.. ————— e e e ] .4Pr.01ect teader councit -
| | .
[ Search and . f ) o
| research group Selection of researchers; E Project leader, selection
b - {research place B} : planning of research .) | of research fields,
l - | program, promotion of i \evaluation of research
I research | _

e 1
| i
| i Research

o { " Search and © N[ sasic research s gg::::'rg;‘::_t_;

| regearch group group | of Japan
:. {research place C} , | . /| (research place A) ;

A | Various procedures for
; . — . : : promotion of rfe:earch,
I Search and . l g::nagement 0 ungis,
! research group . -
1 {research place D) 1

|

| ;
| !
3 -

{Provision of facilities)

-Industries, gte. .

The research in hybrid materials shown in Example 2 is aimed at
_-developing new materials that surpass existing materials in terms of

functions and ppoperties{_:Thiskis_to,bejaccqmplished through research
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research facilities of venture businesses;_startihg ;n fiscal 1984:_
”Séveralsventure_businesses will form'a.corpqrate assoéiation.and fhis
- association will promote'the construétion of-a_ventur§ business complex.
Cdmputers for:research_and development purposes and facilities for
évaluation and experiments wilinbe_installed in the complex and;usgd 3
jointly by the venture businesses. |

The government will subsidize half 6f funds needed for pufchasing
joint'faéiiities through prefectural govermments. It also plans to see to
it that acquisition 9f land and buildings will be subject to the Small and

Medium Enterprise Agency's financing for the advancement of industry.

- 68 -




Under this system, national ﬁniversities=invite_researéherskand
research_investment from private firms, and professqfs and the researchers
- jointly select:;esearch'subjectS'anﬂ conduct joint research. Under the
conventiohal entrusted, researcher system, researchers from-brivate
companies were treatednas'graduate students, but they are given the same
status-as university-teachers under the new system. Compared with
céntracted'research conducted solely by university researchers, the new -
syStem opens the way for:more positive interaction between national .-

" .universities and private companies. '’

(2) Promotion of Private Company-University Interaction-by.Japan-Sociggyn

for Promotion of Science

.~ The Japan Society for the Promotion_of'Science, which has. been
. encouraging cooperative_fesearch between industry and university circles
since its inception,;established the'Liaison:Committee for Research -
.consisting‘of knowledgeable leéders-among'acadeﬁic circles and the
_ industrial sector in November 1982 in line with the.report.of the Science
‘Council. It is conducting surveys and deliberations on promising research
fields, selection of research éubjects and the establishment of a research
and development expert committee; and making an overall study: on the.I 
o pf@motidn?of.interactive research:betﬁéeniindﬁstries:and univerSitiés‘frbm

- a long-term point*of view.
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(4) Propositions by the Japan Federation of Engineering Societies
) According to a survey report entitled ﬁsifuatiqn of reseéféh and

-develbpmént in science and technology in Japan and comprehensive study on
long-term promotion.of engineering research,ﬂ_engineering academic
associations had been inclined to reject outsiders'.vieWS'fTom the
__viewpoint of their qutonom¥ or academic freedom. Compiled by the Japan
Federation of Engineering Societies with grants from the Education |
Ministry, the report said, however, that a place for production is.a_place_
. for verifying;eﬁginee:ing achievements and that engineering research -
-achievements can. be valuable only because of the existenée of such a
production place, emphasizing theuneed.of‘promoting intéraction_between
nprivate%companieéland_uniVersities.positively by taking into account the
ipresent,situation and the future of engineering iﬁ Japan. Theareport_added
it is desirable that universities and enterprises step up interchange of |
'_persons and implement research-by concentrating human resources at an: .
institute of a university or a company. |

.. These propositions‘indicate that there.are growing moves on the part

of the universities for positive interaction with private companies.
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A:?enfalrlaeratbry‘set.up inrthe_building:facilitatés their joint
research. A .t'ean_l-foi'_res¢arch:in‘ _supe_rfine -part_icle_s is_ alfeady__c_onducting
research activities under a project“fﬁr the Science and Technolbgy Agency
to promote creative science-éhdﬁtechnp}ogy7 3 _ o

There is also a salon outside a conférence room for interchange with
reserchers visiting from outside. In addition, the consortium is planning

to construct'a buil&ing.for a ﬁsatgllite_group"_to support its activities.
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" As noted so far, interaction among the government and universities is
| carried out in various ways. 1Yet_the_most dominant means of implementing
such interaction is by way of_government¥1ed organizations. | |
| Fig. 4.3 is an extract of the structure of science and technology
reaearch in Japan. It is marked by poor'intepaotion among goﬁernnent
ministries and“agencies,.reflecting Japan's‘verticallyeaffiliated society.

Table 4.1: Research expenses and researchers in Japan {1980)

B Government and s :
Private sector public sectors Unwersmes | Total
- Research expenses T N
" (in 100 million yen) 31423 SR AL o828 | 46838
_Ratio (%) . i 67 . . 15 1 18 . 100 '
Researchers 184,889 30,006 ' 102592 317,487
Rati_o (%) ‘ 58 - 2 10 . . : 32 - : 100

‘The total number of t_hose:wh_o ate engaged in rese.arch activities is __524,b()0. ;
'As' shown in Table 4.1, in research and development expenses and the

] ~ number of researcnera, tﬁe pritateﬁsectoraaccounts for 67% and 58%,
%ﬂ‘ ; "respectively, cleatly‘indicating_that research and development activities _
i | .- 'in'japan are chiefly led by the industriai oircles In "On Ba51c Thlnklng
-on Japan s Industrlal Pollcy" announced Apnl 18, 1983 MITI notes that.

""the private sector is the maln propellant of technologlcal development in -
! - 'Japan.ﬁ It would appear that 1ndustry led research and development w111 _

remaln dommant .in Japan. -
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'basic.techhology required by next-generation industry.
However, horizontal interaction remains difficult due to various

" restrictions in implementing these systems.

(Z)IPresent Organizations Lack Interaction with Universities

Existing government-led organizations for implementing interaction
are wéakened by the.inadequate participatibn and cooperation cf
Q.cniversities. This is due to a lack of understanding regarding the_merits'_

of industry-government-universities'inferattion and the scarcity of basic
and fundamental research subjects that attract universities.

Part of the problem must also be attributed to the 1ndustr1a1 sector
it regards the acquisition of talent as the major objective of its
~interaction with universities and does not pin much hope on universities
regarding research results. This attitude of therindustrial sector is
: exemplified by the fact that there have been virtually no ccoperation
_promoting organizations set up with the initiative of fhe industrial
- sector, as noted in 4.3. Such an attitude is likely the result of private
companieS' past tendency to seek seeds of technologies in the United States
and European countries, thereby avoiding a solid technical iﬁterchange

within Japan.
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Industry-led research and development projects have thus far been
 chief1y market-oriented projects on development and commercialization,

giving priority to the interests of enterprises._ It is indicated in Table

4.2 that although Japan has surpassed the United States and European
countries in the field of production technology, it still lags behind in

the product technology field where new product ideas and creativity are so

essential.
Table 4.2:  Comparison of Japan and U.S. in major technologies
Tech:igllgglcal te“ﬂm;f:gy Processing and assermblng technology | Product technology
8.
= c® & .
i;:';, . E § @ gg’ =] " E
2. L8 a £ c £ & 2 -
% -1 8 =2 g 8 ;‘:’; . E 3*}:—; a; S’ RPN
: . B oc g 82 B = £ 25 2 35 :
When compared - 5 .g =Rl gl 3 - S £a =] 2 Total
with US. S oaT ga | £72 8 5 g eg £ -
>3 5D =2 © G ™ - 2 Q@ &
= o &5 Toz > c > £ o> &E 2 s
g5 ES g 1228 25 | 88 | 8% g g o @
c£ o= 5 Eae 29 £ 2 32 €3 2 5
£ £ £8 g8€ 2E o 5L £3 2 2
8§ | €5 | 8% (52§ | I8 | kg | 28 | 82 | % 8
= E =5 -8 |<&8g | T8 w B o] =a . B fa
. Higher 8 4 2 12 1 13 2 54
Equal 2 1 1 18 2 3 23 2 60
" Lower | '8 ] T4 7 2 A | 22 -4 20 172
Total 16 5 | 7 16§ 37 5 10 58 | 8§ 24 | 186

Survey on Conditions of Promoting Technological Development, Mérch 1982, Japan Techno-Economics Society.

“The government, which advoCates fufther'deve1opment‘of the country on

 the basis of techmology, must be rated highly in that it is devoting its
“energies to upgrading Japan's basic research and fostering innovative
| technologies. Examples inciude new systems such as the one promoting

creative science and technology or the research and development system for
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4.4 Problems of Organizations Implerﬁenting Interaction among Private

.Companies, Goverrmental Institutes and Universities

(1) Dominance of Government-Led Orgé’ni'zations

Fig. 4.3: Structure of science and technology research in Japan ,_(g_x_tr_act}

7 ( Prime Minister's } ————p ] Science Council of Japan
L L—-— Council for Science and
' | Technology
|
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| T T T T T T T I =TT
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) companies
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Private research
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iy TTTTTTTTT T "
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Agency Corporation of Japan
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(Ministrv of Education )——————— — Science Council

1
4 Natmnal universities Se—— - _I

Japan Society for the
Promotion of Sceience

"Ministry of International Industrial .

Trade and Industry TTT T ™71 Technology Council 1 8
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4.3 Industry-Led Organizations

| There is virtually no instance in which private companies set up
cooperative systems for positive use of research~capabilities and research
achievements of the governﬁental‘institutes and universities. ‘Probable
reasons are as follows: |
. As for cooperation with the governmmental institutes, private companies
| consider the use of governmental funds or facilites as the chief merit of

"the cooperation. |

. As for interaction with the universities, they feel the main merit of the

cooperation is the acquistion of talented peopieithrough the =~
establishment of pérsoﬁal-felationships.= | | -

‘But here,'let-us-study the case of the TsUknba‘Consortium;lwhich-was
“established with the assistance ‘of the Research Dévélopment Corporation ‘of
Japan. It is a distinctive tesearch organizatioﬁ-that is chalienging the
development of innovative technologies by drawing upon the unique abilities
of government and universities. .

_ The-consortium was_established:jointlylby eight medium-sized venture
businesses with the aim of seeking seeds of future technblogical'inn0vation
in cooperation with national institutions in Tsukuba Science City iﬁ
Ibaraki Prefecture. One of its'characteristics is that there is no
o&eﬁlapping of products and technologies by participating companiés;
| it consists of a headquarters building jointly owned by the eight .
companies and eight independent labdfatories Surrounding it. The
secretariats of the companies are located in the headquarters building to

facilitate speedy consultations regaring joint research.
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(3) Promdtion of Interaction between Industries and Universities ..

by Individual Universities -

Individual universities have also taken steps to promote ‘interaction
between industry and the universities.  Of particular note are the -
Technology Development Center esfablished by the-Nagaoka Institute of -
Technology and:Science in Aprii 1981, the Research Center. set up by the. -
Tokyo Institute of Technology in June 1982, and the Resgaréh«and :
Information Exchange Cénter.-”TheSé'organizationsmhave'attractéd*éttention
for promoting cooperation between industry. and universities-as set forth in
_'the Science Council's proposal for the establishment of a university
«SCiehqe:hall éndfa'scientific_informatiOn centgr." |

" There are also examples of joint development.and use of -
‘state—of—the-art,~high~tech research-faéilities‘by thé%industrialisector

and. universities as proposed in the council's report. They include a call_
for joint research with private compéhies by the Nippon Institute of -
Technology,‘which-introduced;molecularébeamrcrystalfgrowing'equipment,-

-As- for interaction between: industries and universities with research
“commission funds-and contributiéns-provided'by~companies,:which is the most
frequently used.fbrm of: interaction, universities are now urged to improve
' their systems to make way for such interactive projects. At present, only

, é:féwrsuch sfstems are functioning effectively; They include the SR
'Téchnoiogy Development Center of the Nagaoka Institute*offTechondlogy-and
Science, and the Industrial Promotion Association of the Tokyo Institute of

Technology.
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4.2 Organizations Led by Universities

Interaction between industry and the universities has'béen'cdnducted
rather infdrmally'when compared with the'interactioh between industry and
the_goverhment.. The Scientific and International Affairs Bureau of the -
‘Ministry of Education recently issued a notice to national university-
presidents, clarifying the joint reséarch~§ystem_between the academic and

industrial circles for the first time.

‘(1) Clarification of Joint Research System by Education Ministry-

Numerous recommendations ‘and proposals have 1bng been made regarding
;iﬁteractibn between pfivate companies and universities. Among these is a
report titled '"On Basic Policy fbr Improvement of Scientific Research
' System" which was submitted to the Eduction Ministry in Jénuary 1982,
stressing the importance of measures for interaction with various sectors
of the society by utilizing accumulated research achievements and research
capability under the leadership of universities to meet social needs for
scientific research. The financial circles also have increased the call
for stepped-up interaction among industry, governmental institutes.and
universities. In April 1982, the Education Ministry set up the Research
Cboperatiqn Office within its Scientific and International Affairs Bureau
toipromote industry-university interaétibn'and issued_a-not}ce on "handling -
-6f joint research with the private sector" in May i983,'clarifying'the

Jjoint research system between vniversities and the industrial sector.
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participated'in by'national-institﬂtions, national, public and private
universities, and private companies ﬁith the Institute of Physical and
Chemical Research, a special corporation, serving as its core.

They plan'to-Start with basic surveys and research and develop the :
project into an international.cooperation program with_the United States
and European countries in the future. It is attracting attention. for its
challenging attitude toward_innovatire'technologies_aad the grand:scale of

cooperation.

“(6) Joint Research and Development Center (J01nt Research Institute) of

Thlrd Sector

As one of the variations of thlS system, and as part of MITI‘

| technopolls_constructlon program, the ministry is plannlng to set up joint
research and development centers with the aim of dispersing.tae‘researeh
andmﬁéveiopmeht capability of high-technology.eompaniesmto'profinEial areas
and encouraging the traaner of high technology to those areas;'“It_will-be
funded and operated by private companies, local governments,.iocai
universities and the government. The center is designed to have
-capabilities to integrate joint research projects of private.compaoies;
governmental institutes and unlver51t1es, step up technological cooperatlve
_relatlons w1th industry, and promote technologlcal 1nterchange among
industrial sectors.

| MITI'S'Small and Medium Enterprise Agency has recently revealed that

it will ‘encourage construction of "venture business complexes,” joint - -
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Example 1: Mi zuno biohofonid-projéct (Scienée-and.Technology'Agencf,

o creative science and technology promotion system)

Example ZE Survey committee for fésearch and - development program on.

| hybrid materials (Institute of Physical and Chemical - - -

Research, others)

Example 3: Amorphous solar cells (Resarch Development Corporatidn.of
S Japan, entrusted development) |

As shown in Fig; 4.2, the Creéti&e-séiénée and technology prbmotioﬁ:"”'

: System of the Science and Technology.Agéﬁcy in Example 1 is aimed at |

seeking innovative technological seeds with the joint efforts of the

-iﬁé;stfialfséétdr;'the.gofernmental institutes and the universities with

_ the Research béVelgpment Cbrporatién”éf Japan‘serVing-as the main

p#qﬁélianf bb&y;: It employs a new method called the fluid research system,

uﬁder which fesearchéfs'can;buckle down:tdlcréative research activities.by

ignoring organizational boundaries, while benefiting from the lifetime

employment system.

A researcher who has original ideas on the research theme and
excellent managerial ability will be. appointed the project leadef,.who;
having discretionary authority on the management of the research within a
‘cértéiﬂ range, will look to overall'pfomOtidn of the researéh;

. ‘Researchers will be selected by _the"prdject leader or pulblzic'ly‘ SR
- invited from industry,'gbﬁernmental insfitﬁfesfand universities és*Well as
ffom_abroad, and organized into groups of several persdns each.,

The special corporation will have no state-owned research facilities
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Example 1: VLSI technological research association and VLSI joint
research instituion (MITI, grant)
Example 2: Optics-applied technological research association and

“optics joint research institution (MITI, big project) .

. ‘The VLSI -joint research institution in Example 1 was ohprecedented-
for a public research organlzatlon in that 1t conducted research by formlng
a mlxed”team of researchers from rival companies of the same line of
business under the institution's president hailing from the government
‘sector and that 1t was establlshed solely for the four years of VLSI
”research and development and dlsbanded completely 1mmedlate1y after the

completion of the research. It is:worthy offnote as it defined what

joint research organizations should be like among ‘institutions.

- (3) Incorporated Foundation for Development'

- This is a'deVelOpment'association in the form. of a more open
incorporated foundatlon, set up to m1t1gate the external 1mpre551on that
technological development assoc1at10n 'is an exc1u31ve closed organization
"of the government and the pr1vate sector B
Example: Association for research and development in new

.functional elements (MITI, next- generat1on)
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‘companies was generally smaller than similar investment in other c0qntries,
and privafe companies were'heevily inclined toward short-term development
projects. Moreover, there were gaps in technoiogical levels of companies
End‘réiéingrof'the'average level invelved many problems. Obviously it-was
necessary to efficient use of Japan's limited funds«and-reséarchers,'the
most appropriate measure to this end being the promotion of experiments an&
' resea:ch.by establishing a joint research system of companies. This was -
‘expecfed to'eneble 1erge;scale'techhologieél development which could not be
eafried out by a single company; enable efficient utilization of research
investment by concentrating research funds, researchers and research
facilities; facilitate the implementation of 1ong-renge,-basic3and COmmon
.research projects that were difficult for individual companies to launch;
“and make pessiblefﬁore'advanced technological development;
| %ﬁut'when_suchféVVOIhntary organization, which lacks a corpofate

~status, carried de"joint.research, it was certain to entail problems and
troubles, such as the responsibility for property management and
accounting, possession of industrial property rights; and application of
laws to issues concerning responsibility for security and personal -
relations. The "Research Association Act for Promotion of Mining and
'Nhnufactﬁring Technology' was enacted with the aim of eliminating these
‘pfpbieﬁs'and promoting'smeoth joint'fesearch. | ' '

' " The purpoft of the law's enactment Still~retainS'many'usable points,

Example 1: Research aseociation'for high-speed calculating system for

scientific and“tethnologicl'use (MiTI,ﬂbigcprojecf) It
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4.1

a2

4,3

4.4

"'f4_:Types*of Organizations Implementing.Cooperative-Projects

- among Industries, Governmental Institutions and Universities.

(2) Present organizations lack interaction with universities
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companies. Therefore, contracts stipulate almost nothing regarding

their use.

 Depending on research subjects, however, it is advisable to

- ¢larify the features of the expected achievement and-stipulate a

yardstick for license fees, thus working out specific arrangements on

" the use of the results of research..

(iv)

Industrial Property Rights Resulting from Joint Research are Shared

by Government and Company

Industrial property rights for inventions made under joint

research between the government and a private company are shared by

" the two parties unless it can be proven that the ‘invention was made

W)

by the company on its own.

Company can Preferentially Exercise License to Use Joint Research

 Results during Limited Period of Time

As for the results of joint research between the government and a

 private company, the company can exercise a license to use them on a

preferéntial'basis within a period of time not’longef than five
years.

- The periodlis set at five }éars uniformly from thé day when
researchiand development_is completed. However, there are various

joint research projects from basic ones to those in a development

"stagé;'énd the lead time varies accordingly. 'Thérefore, the period
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(iii) Hardware as R&D Achievements Completes its Mission upon Completion of

Development

Specimens manufactured in the course of research and development,

~machinery and other facilities acquired, products made on an

. ‘experimental basis and other tangible items are considered to have

completed their mission upon the completion of research and-:

~- development, because they are means of obtaining and confirming the

* achievements of research and development.

1] Contract with Govermment on Use of Research Results -

The-present~situation of handling the achievements of research

1nvolv1ng the government, shows the following characteristics:

(5

‘Industrial Property nggys Resulting from Research Entrusted by

Government All Belong to Government

Industrial property rights resulting from research projects

entrusted by_thé Agen¢y_o£ Science and Technology, MITI and-other

government agencies ‘all belong to the govermment from a point of view

‘that the results of such research should be shared by all the people

as the research projects are entirely funded by:the government.

~But in reality, business corporations entrusted with such projects

.have“to:pay a certain percentage of all the necessary funds to éover e

shortages in many cases.
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In the case of national reseafch~institutions, theipatent_applicant_
is always the director of the Agency of Industrial Science and:Technology
irrespective of the type of reéearch -- independent research, entrusted
researéh or joint research. Patent applications are never made'by
 individuals, such as individual researchers, as is the-casé when research
is handled by universities. Likewise, when MITI .entrusts a private company
with a research project,-the-pateﬁt appiicant will be the director of the
Agency -of :Industrial--Science and-Technology-. - | |

In view of motivation and independency. of each national research
institution,- it seems advisable'to allow a nation31 research institution to

-xfile a patent-applitation-under~the name.of_its_pfesi&ent._ Gt

. IIT - Application for Foreign Patents’

- As for: patents involving the govermment, the number of .applications
for foreign patents is severely restricted due to budgétary constraints.
Positive governmental measures are desired on this score, such as the

inclusion of foreign: patent application costs in research contract expenses.

" (2) Handling of Research Results and Problems

I Characteristics of Research Results -.

- Research and;development‘activities_cover new scientific and = .
technological discoveries and creations as well as all the processes.
leading. to such discoveries. - Characteristics of the achievements of

- research are as follows: .. .
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.II Sharing ahd."Take-Home".System
-1Participating organizations-take charge of their own share of -
research on a "home work' basis, so to speak, rather than conducting
joint research at one place. This system is often used for MITI's |
big projects and by the Research Associatigh for Promotion of Mining
and Manufacturing Technology. - | )

lIII Unified System S

Researchers of participating organizations get together at one place
~and promote research and development as an“entity.::. A leader.is

generally needed under this system to propel the project.

Patent rights ‘as the results of such joint research projects will:
either be shared by the participating parties or belong to one of them. -
| Favorable measures for participating businesses are not taken into

account much in joint reseach programs involving the government.
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companies need to comply with the govermment's policy regarding patent ...

applications and use of the results of such'guidance.

(2) Research Assistance Contract

Under this contract, a private business makes a monetary contribution
to a specific university proféssor or a faculty without specifying research -
themes ‘and utlllzes research results on a preferentlal ba51s._. |
o In many cases, a Japanese company or’ group of ‘companies- conclude such
a contraCt'With'a'foreign“university-or foreign universtity professor.‘E

Most notable foreign partﬁer of such contracts is the Massachusetts
Institute of Technology (MIT). N

At MIT, there are several professorial posts funded by the ‘industrial
sector. Not a few professors conCurrently'servé”as présideht‘or executive
at a #gntﬁre'business in the high‘technolbgy.field.

Such professorial posts include those funded by Toyota Motor-Corp.
(Toyota Chair Professor), the Mitsui MIT Association, Nippon Steel Corp.

and MatSuShité-Electfic Industrial Co.

(3) Research Entrusting Contract

;Under-this contract; a-private'enterprise totally entrusts a
unifersity or national research instifuté with research by;providing'
: ﬁeCessary'researéh and-development5funds,‘whi1e_the entrusted organization
assumés'résponsibility'for implementiﬁg~th¢ research. Types of entrusted
'researCh.vary'from various performance tests, analyses, measurement and

evaluation to the synthesis of a new material.




‘While it is true that fulfillment of a contract stipulating only
basic points may well procede smoothly, there are risks in the event of
non-fulfillment of the contract. . In this case; it is unclear where

responsibility lies.
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3.1 Characteristics of Japan's Contract System

Following are characteristics of Japan's contract system when seen
from the viewpoint of interaction among industry, governmental institutes

and universities:

_(1) Flexible Contract Provisions -

Unlike the European and American- people ‘who make much of contracts,
the Japanese have relatively little understanding of contracts. Therefore,
the contents of ‘the Japanese-contract are limited to absolute basics -and:
vague enough to leave ample latitude in working out details. This enables
Jf;exible implementation of the contracf-versus-rigid adherencento.defailed
:gﬁipulations. | |

Thus latitude of interaction among industry, govermnmental institutes

and ‘universities varies widely in accordance with ‘the partners' capability.

(2) Uniform Contract Pattern

As for contracts between the government and private businesses, the

| govermment usually takes the initiative, establishing various systems
within each ﬁinistry for development of new technologies in wide-ranging.
indUstrialrfields. These systems can be broadly classified into the grant
system and the contract research system.

| ‘A research and deVeiopment:subsidizing-syStem under the Law'fOr:
Acceleration of Rationalization of Enterprises sérves as the'bqsis_for the
_grént system and a’large—scélé*industrial'technology-development system

(so-called large-scale national projects) for the research contract
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| incentives,‘such as profits allowed‘in contract money and the acquisition
of patent rightsﬁandrpatent licenses.

By contrast, one-tlird of governmental funds to rthe industrial sector
are providedlin'the-fbrm of grants ‘and two-thirds in the-fdrﬁ o£ research
contracts. In the case of grants, the recipient is required to pay part of
its profit accruing from the fesearCh'conéerne&-and~repayﬂthe-grants upbn
successful development. |

fhéTUniiéa Sfates’prd#idés.é.ﬁide?variety'of fé$éérch contracts to
mitigate the burden of récipients, but there are few variations in Japan.

The two countires ‘are implementing tax incentive measures based on’
. 'the same:principles, howver; U.S. measures are a littlermore_advantégeous

for private companies than Japanese measures.
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- 2.4 'Comparison of Japanese and U.S.~Research and‘Deve1opment Policies
Japan and the United States share some of the same“pgsiéﬂtechnology

policies as research and development. promotion meashres. They are:

.rMaximum:utilization of the private sector's vitaiity.

. Government financingzof;long—range;énd risky research.

. Stepped-up interaction among industry, governmental institutes and
universities.

.'Impfovement of ‘the infrastructure fbr'research'ahd'deveiopmentﬁ'

 However, there are following differences.

(lJ.Depéndence on Private Sector's Vitality and Govermment's Role

As clearly shown by the fact that the government spends only 5% to 6%
: of - its funds for assisting the private sector in Japan as_against 50% - in

* the United States, the private sector takes the initiative in Japan in
fesearch and development.

The extraordinarily small assistance to the private sector in Japan =
has apparently encouraged self-reliance of research and
development-ofiented_private companies, resulting in remarkable
~ achievements based on the principle of competition. |
. Meanwhile, the United States has made an abéut-face in its policy of
.'qufé:ing private firms under the Reégan Administration. 'Judging thaﬁ s
direct'assistance measureS-byuthe federal government were inefficient and .
even hampered the formation of new markets, the éovernmenf is now moving
toward curring doﬁn on direct assistance to research and development of .

“products demand geared chiefly at the private sector.
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'V Financial Incentives

- (1) Financing Systems for Promotion of Technology by Japan Development

Bank

. System to provide funds for the promotion of domestic technology

. Financing system for the promotion of computers

. Financing system for advanciﬁg the électronics'and machinery industriés
The Japan Development Bank is p:ovidingxlow;interest'lbahs_in‘order _

éé.improve”fhe 1évé1.of mihihg and manufaétdrihg teéhﬁdiogy‘aﬁd"make

Japan's -industrial structureumore:knowledgezintensivéf .

(ii) Financing by Small BusinesS'Finance Corporation

; Financing system for commercializaton of new technologies by small
businesses

. Finanéingfsystem'for the promotion of advancing the. electronics and

machinery industries

(1ii) Guarantee of Obligations by Venture Business Promotions Center
The center guarantees research and development expenses by venture

businesses, eliminating mortgage borrowing.

VI Research Association SyStem.

Under-this-system, private enterprises-form a techriology research

-association to be entrusted with ‘governmental research, centering on

specific experiments and research, in order to promote joint research
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II Grant
Main grants for scienée and technology research aré as follows:
._Encouragement of scientific research:
Grants for scientific research‘expensés (Ministry of Education)
Grants for current expenses of private universities and others  'f
(Ministry of Education) |

. Promotion of médical science and technology:
Grants for scientific experiment and research expenses (Ministry of
Health and Welfare)

- Deveiopment'of industrial technologf;
Grants for research and development expénses for important

technologies (MITI) B

I11 Adjustment Works Expenses for Promotion of -Science and Technology
Replacing the -account for adjustment'works expenses for promotion of
Specialﬁreéearch, this account was created in 1981 in:order to .conduct

overall promotion and coordination of important research activities

necessary for the promotion of science and technology.

IV Tax Incentives

" Following are Japan's major tax incentives for the promotion of

'science ‘and technology.

(i)  Tax Deduction for Increased Experiment and Research Expenses:
- When experiment. and research expenses surpass an:all-time high

annual level, 20% of the exceeded amount will be deducted from tax.
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(2) Specific RED Assisting Measures in Japan

I Research Contract

- Entrustment of major scientific and technological research to the
private sector is done as:follows. Nearly 70%_6f.such research contracts
are financed by the budget for research and development contracts of the

Misistry of International Trade and-Industry (MITI).

(3 Smtrastad Develomutt Sovan T

- Under thezsystem”implemented;by;the Research Development,Corporatidn
of Japan, . development expenses:are provided to companies, on condition that
- they .will be paid upon succéssful developmént, for excellent but risky
" development projects.

Under the system, activities to diffuse the results of entrusted
&é&elopment'will also be carried out.
The corporation also promotes . the tfansferfof"government—heldjpatents

and unused patents held by businesses.

(ii) -Research and Development System for Large-Scale Industrial Technoldgy

(MITI)

When the deve10pment of urgently-needed large-scale in&ust{ial
:tethnologyjthat is-impdrtant for-thé national economy rcquires‘large fund$
~and a long period-of-time,.énd is too risky:for.a“private-compény to take
" the initiative, the government will shoulder all the necessary funds and
promote the development.uﬁder an interactive'system among industries and

universities.

- 35 -



IT Basic Thinkingzokaapanese'Government on R§D

(i)  Basic Principles of Science and Technology Policy
As the former Japanese Prime Minister Zenko Suzuki'said at the
Versallle Summit of seven 1n5ustr1a1 democrac1es in 1982, the basic
principle of the Japanese government 5 SC1ence and technology policy is
that although development of science and“technology should basically depend
on v1ta11ty of the private secotor, the government should play an 1mportant
”role in flelds where rlsks are too hlgh due to long lead time and the
-amount of necessary funds The government’s shoulderlng of research and
'”-development funds clearly reflects thls pollcy
In other words the government's thlnklng on research and development
is based on the following prlnC1ples
. The initiative of téchnological innovation.should bértaken_by.the private
sector.
. The government should sponsor basic reeearch; and proficts involving
technologies, development of which is uncertein despite their possible
wide applioations, and technologies whose;sociei benefits will not become

available on a commercial basis within a short period of time.

_(11) The World's Science and Technologz-based Countrles )

Accord1ng to trade and industry pollcy vision for the 1980s, the o
‘government advocates development of natlons of the world on the basis of
technology on the grounds that technological development is investment for
the future that can be shared bv civilizatione'to come, a common'fortune of

the world. The following three points are the government's basic ideas:
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(111) Breakdown of R&D Expenses by Type of Research

It has long been p01nted out that Japan is putt1ng empha51s on
development of applied and processing technologles based on technologies
introduced from Europe and the United States while making insufficient
~efforts to develop basic technolog1es 1nvolv1ng hlgh creat1v1ty and- hlgh
rlsks. i‘ _ |

' 'u_But Figs. 2.8 and 2.9 on breakdowns~of~re5earch_and developmente
investmentmby the three research types of basic, applied and development
research show that there is not so. 1arge a dlfference between Japan and
European countries and the Unlted States, whlch invest 15% to 20% of total
.'research and development funds in bas1c research

A breakdown by organization in Fig. 2.8 shows that ba51c research
expenses of un1vers1t1es and development research expenses of pr1vate
.‘companles remalned almost constant in the past several years at less than
- 60% and 80%, reSPectlvely;;ofrthe;r total.research and development
.investment."The goVernment's share in total basic research expenses

exceeds 70%.

- 31 -




Fig. 2.6: Comparison of government’s share in research expenses (1979; 1978 figures for Britain alone)
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2.3 R&D Assisting Measures in Japan

(1}  Industrial Technology Policy of Japanese Govermment

1 RED Expenses

(i)  Total R&D Investment

.'Japah's research and development investment has Steadily.been
expanding'éiﬂce the"secondrhalf of the 19605.=>It'stgdd'at 27 billjon
déiiéf;lin'igsl; féﬁkiﬁg sec0nd oﬁi; after-thelUﬁité&“States'inrthe.ffee -
"horldi"ln terms of the ratio of -such investment to GNP, ‘Japan placed
-second together with the United States with 2.36%,:followingswestjGermany.

“{Figs. 2.1 and 2.3) -

(ii) Govermment's Share in RED Expenses
| The governmenf's share in research and development expenses in Japan
is remarkably low at less than 30% as against around 50% for industrialized
countries in Europe and the United States (Table 2.3). There is not much
_difference in the figure even when research and developnment'expenses in
~defense are excluded (Fig. 2.5). | |

In 1980, government-funded research and development accounted for
25.8% or 1,209.6 billion yen of the total research and development expenses 7'
| 6f-4;683.b billion yen as shéwn in Fig. 2.6, which illustrates'é‘breékdown
‘of uses of Japan's research and-development-budget. |

0f the sum, govermental grants to the private sector éccounted fpr a
low 5.9% (1.5% of the total research and development expeﬁses), far smaller

than 50% for the United States and 25% for West Germany.
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- shortened from five years to three years.

The depreciation term for similar equipment ranges from four to seven

years in Japan..

(iv) Various Tax incentives for Research-Oriented Small Businesses
When a small business investment company (SBIC) continues to invest
in a venture business (VB) profit accruing from its investment in theiVB;_
anfamount proportional to-the invested amount will_be_exempted'from‘
- corporate tax. |
_ SBIC is a small business investmentnéompany_licenséd by the'Small
_aninesssAdministration.and,has_funds oquO0,000;dbllarSfor.mOre...Under.

institutional finahcing, an SBIC can borrow money. four times as much as its

funds on hand and invest it in venture businesses.

v Patent Policy o o

As for patents involved in research and development felatéd to the
| government, the Carter Administration sharply improved the patent system
with the "Uniform Federal.Patent Policy Act.of-lQSO", enabling small
businesses with employees:of\SOO or less, and universities and other.
non-profit organizations to obtain patent rights or exclﬁsive patent
'zliCenses. Futher, the Reagan Administration, with a presidential o;&ef in
: Febura;y_l§8$,'made'thenlaw.to que:_big—enterprises_as_well._:Thus thé_
.government makes no claim to patents. accruving from experiments and research

‘it has subsidized or entrusted to private companies, either small or large,
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Il Grant |

To encourage basic research, the NIH and:NSF_widely provide grants.
Recipients of grants from these organlzatlons are usually universities and
non-proflt organlzatlons, and do not 1nc1ude private companles The term of
the NSF's grant supply is generally one year, which will be extended if the
recipient yields.satisfactory results in its research.

About 70% of the NSF's grants are prov1ded to.universities.

The NIH supplies grants to about 5,000 recipients a year ‘and most of
‘the biomedicine research projects'in the United States-are financed by

~ NIH's grants. The term of grant supply is usuaily one to two years.

: 11T Taxationisystan

To-promotertechndlogical:innOvation, the United States introduced the

following tax incentives in its '"Economic. Recovery Act of 1981".

(i) " Tax Deduction System for Experiment and Research Expense Increase

When research and development expenses of a year exceed an annual
average for the base period (generally-the_paSt three years), a 25% tax
- deduction is available fot'the~ekceede&'amount..' | | |

- Under the Japanese system, when annual research and development

expeﬁses'surpess the company's highest ‘ever annual résearch and development

expenses, a 20% tax deduction is available for the exceeded amount.
Research and development expenses subject to the tax deduction include the

following:
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(iv) Assistance to HighhTech_Field

. According to research and development estimates for 1982 in the high
technology - field, the U.S. government infested 900 million dollars in
biotechnology, 200 million dollars in new materials and 600 million dollars
in electronics. Projects being‘carried'out'under the governmenf's
initiatives include a VHLSI project, gallium arsenide project and
integrated computer-aided.ﬁan&facture (I-CAM) project of the Department of
DefeﬁSe and a'project"t0'widen7the"use~of“computer-aidedwdesign/manufattﬁre--,
(CAD/CAM) systems of the National Aeronautics and Space Administration | j " ' ';
(NASA). That is, the Department of Defense and NASA are the major ”
proponents- of projects in such high-tech fiélds'as é1ectronics-and=new

- materials, excepting biotechnology.

(2}-Specific R&D'ASsistingﬁMeasures;in U.S. (incentive measures)

I Research Contract . -
This is a.measure used by the Department of Defense and NASA, under
which a single company becomes a main contractor and is entrusted by the
- government with research;r The: research contract sysfem is chiefly used in
~applied éndidevelopmenturesearch.*{w |
In many cases, the research contract shifts to a production contract
 ﬁP0h'ifs'eXPiration; A' | | -
-'_ “Fo1lowing_are incentives provided by“the'research contract'system:-
(i) .Variety contract methods ‘are provided for research contracts between |

the govenment and private businesses. As an appropriate contract
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(ii) Governmental Research and Development Funds

Fig. 2.4 shows departﬁent-wise'allocations of research and  development
funds of the federal govermment to the industries, geverﬁmental institutes
and universities. | |
| The'industfiai sector’'s investment in research and development
amounted to 55.7 billion dollars in 1982, of which 32% was supplied from
governmental funds as research contract fees and subsidies. In other
words, more than 50% of the government's total research and development
funds~were'funne1edmto the‘industrial=sector;V(Fig.‘2;5)"

' Fig. 2.5 Aliogtic;'n of federal research and de’velohinerit'ﬁ]hds
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: "'l/(’l.ﬁ.ln_n'vers'ities Federa'llv- Funded Hesearch and Development Center) ) - '
' Universities _
sod ,
60+
507 Industriat sector {including Federaliy Funded Research
and Development Center)
404 -
304
- — |
20+
. Federal research institutions
.10 . e
0 L L T I 1 3 T 1 T .
1973 74 75 76 17 78 79 80 81 82 83

Source: Overseas Survey Report by Sceience and Technology Council for FY 1982
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Tabla 2.2: Research and development investment in U.S. and breakdown (1981}
(Umt million dollars)

_ Industrial |Universiti : 8 - Other
Total Government]| _usl ria nw:trcm '®s.| FFRDC* non-profit
R circles : * organizations
Breakdown by organizations
implementing research and
development_ _ _ e
Basic - 8,772 1,172 | 1,550 ‘| 4,300 900 . 850
Applied . 15,290 | 2,805 9350 | 1,675 675 785
Development ' 45,003 4,088 38,250 325 725 - 715
Total - : |+ 69065 | 8965 | 49,150 ‘|- 6,300 | 2,300 - 2,350
Breakdown by organizations ' e T R
investing in research and
development , _ .
Basic ) 8,772 5922 | 1445 | 88 | - {7 520
Applied 15,290 6,950 7,455 500 - 3856
Development 45,003 19,793 24965 | . 100 — ' 145
- Total 69065 | 32,665 33,865 | 1,485 R 1,050

Note: - * Federally Funded Research and Development Center .
Source: Compiled from National Patterns of Science and Technologv
Resources 1981 (National Sceince Foundation 1981}

(i) Assistance to Basic Research

Of the total U.S. research and develepment"investment for 1981, 12.7%
was made in basic_research, 22.l% in applied reseerehland_ﬁs.z% in -
developmeént research. As for the ratios of ihvestment;ameng-lndustries,
governmental institutes and universities (Table 2.2), the gOVernment_
shouldered 70% of the total 1nvestment in bas1c research In.epplied
research the government shouldered approx1mately 50% and in development

| research the prlvate sector bore 50%
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Fig. 2.3: -Research expense ratios to GNP -

3.0
‘West Germay
. . '/0 2.67
251
) - ‘.
e\
. ._——.'--..__..__—-./
.\I /./
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2.0~ f-‘\' ’ /
><§/.__"--. "
: N 17T
France -
1.5
L SR s : SRR
L) i

1965 1970 197576 77 78 79 80 1981 (Fiscal year)

II Basic Thlnklng of U.S. Government on RGD-

Ba51c thoughts of the Reagan Administration on-measures. to promote
research and development are as follows:
. The roles of industrial and govermnment circles should be made clearer
“than in the past. | |
. Di:ect_incentive measures (technology push action) for research and
development by industrial circles should be limited to thé fields.in
thich the government is a direct customef and direct incentives should be

cut in the fields where major customers exist in the private sector.
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Notes: 1.

* stands for preliminary figures and % estimates. .

2. Research expenses of the United States, the Soviet Union and France mciude those for cuiturat and socnal sc:ences

3 Britain's reserch expenses for 1878 mclude those for cultural and social sciences.

Sources:

us: .
Britain:

National Patterns of Science and Technology Resources 1981, NSF
International Statistical Year, OECD

Soviet Union:  Annual of Soviet National Economic Statistics, Centrai Statistics Bureau
West Germany: Faktenbericht 1981 zum Bundesbericht Forschung, Federal Research and Technology Ministry -

Japan:

France:

Survey Report on Science and Technology Research, Statistics Bureau of Prime Minister's Office
Paper_;nnexed to budget bill .

Fig. 2.2: ' Real-term growth of R&D expenditures in major countries

140}
- West Germay
1301 132, 499
Japan
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120~ LS
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5 110- France
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-'65'66 '67'6_3169'70 71772°7374'75°76'77'78'79 .‘BO Fiscal year

Motes: 1. The deflator: GNP deflator .
2. Growth as against the base flgure of 100 for FY 1975

Sources: Sources used for Fig. 2.1 and-lnternational Comparatwe Statiétiés, the'Bank‘o_f Japan.
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Cdmparison of Japanese and U.S. Incentive Policies for R&D

2.1 Foreword

The United States leads Japan by far 'in terms of research expenses as
shown in Fig. 2.1. But in terms of real-term growth of reSearch'expenses,
Japan records remarkable growth as shown in Fig. 2.2.; Fig. 2.3 shows that
thefé.is n6 diffe?énce between Japan and the United States in the ratio of -
.. research expenses to gross national product (GNP) due part1y to_a drop in
the U.S. ratio.

While it would appear that the United States is losing its bne-timé
absolute edge, there are signs . of a "new U.S. industrial policy” aimed at
actively promoting, assisting and encouraging future growth industries,
centering on high-tech industries. This becomes apparent when viewing the
moves of the U.S., government and Congress in recent years, especially in

1980 and thereafter.

As regards the U.S. RED effort, research expenses alone cannot:
reflect the contents -of research and development activities correctly.
_Although the United States appears to be moving toward a new industrial
policy chiefly in response to Japan's industrial policy, many of these
. m§Ve$ are instructive for Japan. |
In -Japan, too, great hope is pinned.on technological.develbpment as
one of the means of sqlving_myriad problems existing under the present

severe- economic situation both at home and abroad, and various measures for

=11 -
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" Fig. 1.1 shows the positioning of researchers of Japan's private

companies, governmental institutes and universities.’

such researchers in Japah,'of”27'per 10,000 people.

There are 318,000

" This compares with

r644 000, or 29 per 10,000 people, for the United States and 122,000, or 20

| per 10,000 people, for West Germany

Fig. 1. 1 Posmonmg of Japan s pﬂvate compames governmental |nst|tutes and umversltnes in technologneal
devalopment .
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(3) Effective RED Investment

. Thé third gbal is to optimize effective use of the:research and
development investment. This éntéils efficient use of research and
developméht capability to cope with a decrease in_distributable resources
which runs counter to the increasing research and development’investment.

Japan and other industrialized contries are faced with severe

economic condltlons such as the worldwide rece551on, a low rate of

economic growth treasury def1C1ts and galloplng inflation. Thus it is
urgent that these countrles carry out-admlnlstratlveVreforms'fOr.
rétidﬁalizing administrative organizations.

7=+Meanwhiie, private:coﬁpéhies'arewincréasiﬂgly'making active.
investment in research of high:techndlbgies geared for practical use in
around. the'yéér‘ZOOO. ‘Such investment is unabated despite‘increasingly'
limited dlstrrbutable resources because it gives rise to new growth
1ndustr1es and at the same time, rev1tal1zes fully-grown industries. In

view of these c1rcumstances,,measureS'for'new organic 1nteraction among

industry, govermmental institutes and universities being sought for

effective and efficient use of Japén's_tbtal,research'ahd development

capability.

(4) International Contribution in Science and Technology Field

The fourth goal behind Japan's RED effort is to expand its
contribution in the field of science and technology to bring it in line
with the internationalization of its economic activities. The country has

come under strong pressure to do so.




' privéte companies and universities, a goal which involves.both-problems'and
restrictions. The industry-univefsity interaction problem is an. issue that
is old yef still new in many respects. A historical review of the probiem
cerfainly reflects the background of ‘the times.

So what is the background surrounding the.renewed emphasis' that
private companies ‘are placing upon technological development: through

- interaction with universities? The following several points can be noted:

(1) Switch in Technological Development Policy

The first poznt that is worthy of note is a switch in technological
development pollcy from improvement of technologles introduced from abroad

to development of Japanese original technologies.-

Japan's technological levels have rapidly been improving recently and
its technological development capability has also been strengthening
‘remafkably. -Soﬁe Japanese technologies now surpass. European and U.S.
levels;'end'Japan's”rankihg in terms of global technological power is
further rising. However, Japan, which has' traditionally focused upon
~improving technologies introduced from Buropean countries and ‘the United
States, is‘inexperieoced in certain developmeht'areas and methods. The.
_country lacks s1gn1f1cant achlevements in developlng technology 1ntegra11y -
from original "seeds" to commerczallzat1on. ' o |
~ The introduction of new technologles from- Europe and the United
States will become difficult in the future unless it is done on the

so-called "'cross license' basis, which requires Japan to provide new -










