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SUMMARY REPORT OF THE TECHNICAL FOLLOW-UP TEAM
FOR JICA EX-PARTICIPANTS OF THE GROUP TRAINING COURSE
' "IN BIOINDUSTRIES '

Introduétion
Being dispatched by the Japan International
Cooperation Agency as part of its technical follow-up

programme for the ex-participants in Bioindustries,. the

team cbnsisting;of three members headed by Mr. Kazuo

OHMAMIUDA, Deputy Director of Biochemical Industry
Division. Basic Industries Bureau, Ministry of
International Trade and Industry, arrived in Jakarta on
the 6th of December, 1993 and conducted its follow-up

activities for a period of 6 davs.

The team has the pleasure to submit a summary on the
results of its study so that it would be referred. to by
the authorities concerned of the Government of the

Republic of Indonesia.

Team Members
(1) Team Leader :  Mr. Kazuo OHMAMIUDA
. Deputy Director, Biochemical
Iindustry Division, Basic
Industries Bureau, Ministry of

International Trade and Industry

{2) Technical Advisor : Mr. Susumu SAKAT
Director, Interxnational - Affairs
Division, Japan Bioindustry

Association

“1{3) Coordinator -~ ¢ Ms. Naoko OZAKT

Training Officer,
Nagoyva International Training
Centre, JICA

_35 .
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Objectives

The dispatch of the tedm is priharily éimed at
reviewing and évaluating theffrﬁits of the.tfaining in
Japan, by visiting the organizations to which ex-
participants ‘belong, as well as through personal

interviews with ex-participants and their superiors.

The second aim of the team is to have technical
discussions with those who'cohCerned3for'the'purpose'of
finding out the recent trends and needs of bisindustries

in Indonesia and improving future training programmes.

The third aim of the team is to provide ex-
participants with recent information on Japanese

bioindustry.

Summary of the TFollow-up Aétivities & General Impression.

We conducled

-interview with offipials in the governmental
organization, who take charge of sélecting and nominating

participants,

~interview with managers of ex-participants'organizations,

~~interview with ex-participants and their superiors.

Out of the above mentioned activities, we have . confirmed

the following

-~

(1} Actual situation of Bioindustries in Indonesia

We had the opportunity to visit the Cabinet
Secretariat. of the Repﬁblic of Indonesia
(SEKKAB), the Agency  for the. Assessment and the
Application of: Technology (BPPT)}, the Center for



(2)

ij.

Riotechnology, the TPerum RBio TFarm and the Regional
iudusﬁrial R, & D. Institute {Surabayal). In all of

them, we could . confirm Lhe actual situation of

" bioindustries in the country.

i. Grealt emphasis has been put in Indonesia for the
development of.bioindustries and technical level
in this country is high among the developingd

counlbries.

ii. In the national plan, priority is high for the
fie{ds of medicine (espeéially antibiotics) and
agriculthre, . as far as ,application of
biotltechnology is concerned. “We can expect these
two fields to be strengthened more and more in

t.he future.

iii. A high ratio of people working in biotechnology

~ have the chance to study abroad. Among eight ex-
participants in bicindustries course, we found
that five are studyving abroad. Although they are
expected to remain in the fiéld of
bioﬁechnology, two of them study in different

areas.

Effect of Training in Japan

The concerned personnel interviewed' highly evaluate
the results of the training in Japan, expecting at

the same time further improvements of the training.

_'Maj_o,r__reasons for high evaluation of the training

programmes are:

a) Participants can get the newest knowledge and
informations on various fields of bioindustries.

— 37 j—
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iv.

(3)

fte
.

ii,

~iid.

‘b) The training programme is implementéed effectively,
thanks to the close collabdratioh of industry,
‘academia. and government. The curriculum includes
lectures by.prominent lecturers:and vigsits to

well-equipped factories and laboratories.

c} Not oniy large;scale organizations, bpt also
small~scale ones, sophisticated in specific field,

are included in the curriculum.

" Ex-participants are réequested in general, upon their

return to the country, to report about the contents
of the training to their organizations, and their

knowledge and techniques obtained are appreciated.

The ex-participants we interviewed have been
earnestly trying to apply knowledge and techniques

obtained by the training in Japan to their Jjob,

Selection of the nominees to the Bicoindustries_Course

The - candidates are nominated according to the
qualifications required in the General Information by

the heads of their organiiations.

The time required for the necessary procedures. is

approximately 2 months.

We - found out that General Information is officially
distributed to one technical'ministry only. We
expect, 1in the future, to receive applicatith'from

various ministries.

—_ 38.._.



{(4) Fdllow“up Services to Ex-Participants

i. The organizations_ to which participants belong
consider that the follow-up activities of +this time

are significant,

ii. All_thé paftiéipants we ihterviewed_would like to
obtain further technical information about

biotechnology in Japan.

Finally, Lhe .team would like Lo express sincere appreciation
and gratitude to the kindness and cooperation of the

Government of the Republic of Indonesia and the JICA Indonesia

Office.

December 13, 1993

Kexd -

Kazuo OHMAMIUDA

Leader of the Follow-up Team for JICA
Ex-participants of the Group Training
. Course in Bioindustries
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SUMMARY REPORT OF THE TECHNICAL FOLLOW-UP TEAM

FOR JICA EX-PARTICIPANTS OF THE GROUP TRAINING COURSE IN

BIOINDUSTRIES

Introduction -

Being dispatched by the Japan Intet national C00pemt10n Agency as part of
its technical follow-up programme for the ex-participants in Bioindustries, the
team consisting of three members headed by Mr. Kazuo OHMAMIUDA, Deputy
Director of Biochemical Industry Division, Basic Industries Bureau, Ministry of
International Trade and Industry, arrived in Kuala Lumpur the 13th of December,
1993 and conducted its follow-up activities for a period of 5 days.

The team has the pleasure to submit-a summary on the results of its study
so that it would be refened to by the authorities concerned of the Government of
Malaysia.

Team Members _

(1) Team Leader - Mr. Kazuo OHMAMIUDA
Deputy Director, Biochemical Industry Division, Basic
Industries Bureau, Ministry of International Trade and
Industry

(2) Technical Advisor : Mr. Susumu SAKAT
Director, International Affairs Dwns:on Japan Bioindustry
Association

(3) Coordinator : Ms. Naoko OZAKI
Training Officer,
Nagoya International Training Centre, JICA

Objectives

The dispatch «f the team is primarily aimed at reviewing and evaluating the

- fruits of the training ir Tapan, by visiting the organizations to which ex-participants

belong, as well as through personal interviews with ex-participants and their
Superiors.

The second aim of the team is to have technical discussions with those who
concerned for the purpose of finding out the recent trends and needs of

bioindustries in Malaysia and improving future training programmes.

The third aim of the team is to provide ex-p.rticipants with receént
information on Japanese bioindustry.
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Summary of the Follow-up Activities & General Impression.

- We conducted :

- interview with officials in the governmental organization who take charge of

‘selecting and nominating participants,

- interview with managers of ex-participants' organizations,

- interview with ex-participants and their superiors, -

- seminar on "Recent Trends in the Japanese Bioindustry” for ex-participants and
their related personnels. ' '

Out of the above mentioned activities, we have confirmed the following :

Actual situation of Bioindustry in Malaysia

We had the opportunity to visit the Public Service Department (JPA), the
University Pertanian Malaysia (UPM), the Palm Oil Research Institute of Malaysta
(PORIM) and the Universiti Sains Malaysia (USM). In all of them, we could
confirm the actual situation of bioindustries in the country.

i Gréa’t emphasis has been put in Malaysia for the development of biotechnology
espectally on agricultural crops and oil palm, and technical level is high among

developing countries.

ii. According to the high priority of biotechnology in the national plan, education
of researchers has been actively conducted by related organizations. Out of four
ex-participants, we found out that two are now having further studies on
biotechnology.

- iii, Regarding current situation of bioindustries in Malaysia, amino-acids, brewery

and baker's yeast are produced by muftinational companies. In the future, further
foreign investments are expected for the development of bioindustries, especially in
the field of pharmaceuticals. '
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Effect of Training in Japan

i.  The concerned personnel interviewed highly evaluate the results of the training
in Japan expectmg at the same time further lmprovements of the tramlng

fi. Majox reasons for the tugh evaluatlon of the trammg programmes are:
a) Participants can get the newest knowledge and mf'ormat:ons on various fields of

bioindustries.

b) The training programme is implemented effectively, thanks to the close
collaboration of industry, academia and government. The curriculum includes
lectures by prominent lecturers and visits to well-equipped factories and.

laboratortes.

¢) Not only large-scale organizations, but also small-scale ones, sophisticated in
specific field, are included in the curriculum.

iil. Ex-participants are requested in general, upen their return to the country, to

report about the contents of the training to their organizations, and their
knowledge and techniques obtained are appremated

iv. The ex-parttclpants we mterwewed have been earnestly trymg to apply
knowledge and techniques obtained by the training in Fapan to their job.

Selection of the nominees to the Bioindustries Course

i. The candidates are nominated according to the quahﬁcatlons reqmred in the
General Information by the heads of their organlzations

ii. The time required for the necessary procedures is approximately 2 to 3 months.
iii. We found out that General Information is distributed to a limited number of
organizations. We expect, in future, to recetve applications from more numerous

educational and research institutes.

Follow-up Services to Ex-Participants

i. The organizations to which participants belong consider that the follow-up
activities of this time are significant.

ii. All the participants we interviewed would like to obtain further technical
information about biotechnology in Japan.



Finally, the team would like to express sincere appreéciation and gratitude to the
kindness and cooperation of the Government of Malaysia and the JICA Malaysia
Office. '

December 17, 1993

Kegd R

Kazuo OHMAMIUDA

Leader of the Follow-up Team for
JICA Ex-participants of the Group
Training Course in Bioindustries
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" QUESTJIONNAIRE FOR EX=PARTICIPANTS

1} Personal Data:
a. Name in Full: : Age
(Ptease underline family name)

h. Name of institution where currently employed:

Address:

(Street and Number) {City) (State/Country)

(Zip code) (Cable/Telex) (Telephone)

c. Current home adress:
{Street and Number) {City)

(State/Cduntfy) (Zip code) (Telephone)

2} Educational data:
a.Education/Training (Degree/non-degree) before attending training at JICA

Name, education/ Location of Years attended Certificate/Diploma/
training inst. institution from~to Degree & Major in

b.Education/Training (Degree/non-degree) after attending training at JICA

Name, education/ Lecation of Years attended | Certiticate/Diploma/
training inst. instituion from~+to Degree & Major in
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3} Employment/Work Experience:
a. Current position and responsibility: please describe briefly your
current positien and responsibility.

b. Nature of present job: indicate by an(x)mark in the corresponding box.

Activities Full Major Partly Slightly
aprox. 80% aprox. 719% aprox. 50% aprox. 25 %

Research

Instruction

Extension

Administration

Others, specify

¢. To what extent can you apply the knowledge/skills etc. acqﬁired
through the JICA training to your present job? :

Full Major Partly Slightly No
aprox.85% aprox.75% aprox.50% aprox. 25 % 0%

Please explain your answer briefly

d. If there is any personal improvément in your job/work after the JICA
training, please indicate below: '
(ves}) improved(  a let) {___ - some what}
- { no) improvement

If.yes,pléase check below where applicable;

work conditions tor other (better) job
responsibility content of work

for future prospects professional recognition
salary international contact



e. Which part of your training at JICA was most useful to you in
relation ‘to your subsequent position ‘and responsibility?

f. ¥%hat do you consider to be the biggest problems in the performance
of. your present job? { Check 4 or less in each row below)

Lack of
trained personnel : support of supervisor
______equipment technical literature
funds ' markets _
- toreign experts ' national training iastitutes
research facilities trangport facilities
______career perspective foreign currency

other, specify;

Various constraints:

_____economic situation ____brain drain

______poor management ____promolion structure

~__too much foreign-influence__ no suitable training
political situation ___ poor maintenance of equipment

other, specify;

¢. Request or suggestion to JICA,if any: : _
retraining technical informations
JICA publication _ others (please mention below)

Thank you very much for your cocperation.
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QUESTIONNAIRE TO THE ORGANIZATION OF THE EX-PARTICIPANTS

i.Please let us know the necessary processes to nominate candidates, after
you receive the General Information {61} ef the Group Training Course in
Rioindustries sent from JICA office, and ‘the time required fer each
process. '

How many weeks do you need to nominate candidates from your institution
after receiving the GI?

2.Are the above processes subject to change from year to year or the same
over the years?
1) Yes 2) - No

If ves, why?

3.Mark one item matched with the selection of the applicants for the
participants in.this Group Training Course in your country.

1) Difficult to select one, due to the large number of applicants
2) Easy to select one, due to the small number of applicants

3) Others (lislL other reasons)

4, What are your policles in selecting the candidates?

— 47 -



§.Before the selection in your organization, are you well informed on the
objectives, content and level of the training program?

1) Yes 2) No .
if no. can you point out the information which is not clear?

§.Please explain the procedures from the time your organizétion receives the
notice of participant's accepbance, until he leaves the country for Japan,
and the time required for each process.

7.Do you have sufficient time requirement for completing the procedures
described in Item 67

8.0nce the candidate participant is accepted, what kind of discussions or
meetings are held between him/her and his/her superiors, before his/her
departure, to give him/her a proper orientation about the training in
Japan?

~ 48 —



9. What kind of report will the participant give to your organization when
he/she returns to your country after finishing the training in Japan?

10.Do you take the participation in this Group Training Course as a
contributing factor for participant’s personal appraisal and promotion
in your organization in the future?

1) ~Yes { _ A lot / Somewhat ) 2) No

I1f yes, how do you censider it?

11.Judging from the report submitted by the participant, how do you evaluate
this training, from the view point of length, content, level, etc.?
Please give us your suggestions and comments on this course.

12.Do you find that what the participant has acquired or developed during
his/her training in Japan is practically applied in his/her work?

1) Yes | A lot / Somewhat ) 2) No

1f no, please explain the reasons why.
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13.As after-care services., Japan International Cooperation Agency conducts

the following for ex-participants: ' » :

~dispatch foltow-up team for the purpose of further improvement of
training courses (survey of training effects and Tuture technical needs)

-provide ex-participants with technical informations and literature
{addresses are selected by JICA)

-send "KEN-SHU-IN" magazine for 2 years to ex-participants

-assist ex-participants to organize ex-alumni associations.

If you have any comment or suggestion concerning these services, please

let us know.

14.As after-care services, Japan Bioindustry Association sends Japan
Bioindustry Letter {JBL) to ex-participants.
If you have any comment or suggestion concerning this service., please let
us know.

15.Please state your point of view concerning future demand for the Group
Training Course in Bioindustries and related informations, if any.

16.Please attach the pamphlet of your organization as well as organization
chart. '

Thank you very much for your cooperation.



| st e |

QUESTIONNAIRE TO THE PARTICIPANTS' NOMINATING GOVERNMENT

1. Please tell us the processes of nominatfng the participants after you
receive the General Information (GI) on the Group Training Course in
Bioindustries, sent from the JICA office in your country. and also the
time required until nomipnation is made.

1) More than 2 months 2) Less than 2 moenths

2. Do you finalize the nomination on the basis of the GI(I) or on the
related organization's criteria(2)?

1) 2)

3. Do you think the GI clearly describes about the objectives, content and
level of the course?
1} Yes 2y No

4. How'lohg does 1t take to a participant to finish all the procedures
needed for departure after he receives the information of his acceptance?

1) _ More than I month 2)__ More than 2 weeks 3) _ less than 2 weeks

5. Does the participant make any report to your office after finishing
his training?

1) Usually yes 2) __Usually no

6. If vou have any opinion about this course in comparison with other
similar courses inside or outside your country, please state below;

Thank you very much for your cooperation.
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N THE JAPANESE

RECENT TRENDS I
TBIOINDUSTRY

o
B1O1

Susumu Sakai—Directof
Japan Bioindustry Association (JBA), Tokyo

i . ITntroductionm

In this speech I would like to discuss the recent trends of

the bioindustry in Japan. It is comprised of the following three

sections;:

1} An introduction to the current bicindustry conditions,
and the growth trend in the public and private sector of

the Japanese biotechnology R&D.

2) The present situation of agricultural crops and plants
derived through recombinant DNA technology.

3} The future prospects for the biolndustry in Japan.

1 sincerely hope that each of,you gain new insights into

the 1trends, aimg and future prospects of the bioindustry in

Japan.



I . Current Tndustry Conditions

1. Current Status of the
Bioindustry imn Japan

The Bioindustry in Japan is characlterized by growth. According
to Nikkei Biotech Annual Report 1993, in 1987, biotechnology was
a 100-billion yen market in Japan. The market has grown at
annual rate of 40% sgince 1987, and grew to 600-billion yen in
1992, as you find in Figure 1.

Japan has long been in the fermentation business and possesses'a
Well—developed:fermentation industry which uses microorganisms
to produce alcohol, amino acids and antibiotics. The experienCe
gained by the fermentation industry is the knowledge base from
which- the introduction and development of "new biotechnology"
such as recombinant DNA and cell fusion techniques have occured.
This "new biotechnology" has already had a significant impact in
Japan by gradually reshaping the industrial structure.

2. R&ID Trends in thhe Public arnd
Private Sectors

(a) Covernment R&D Spending
Figure 2 shows government R&D spending

Although government spending on research' and development in
general remains relatively flat, spending on biotechnology will
amount to 117.6 billion yen in 1993, up 9.4% compared to the
previous year. o : : f

Additionally, growth in the past seven years 1is even more
impressive with an averége annual growth rate of 20%., This
figure 1is compatible with the United States' spending -on
biotechnology R&D of 450 billion yen a year.

Since 1978, the Japanese Ministry of International Trqde and
Industry has financially supported several national projects
composed of researchers from both public and private research
institutes, in addition to establishing the Protein Engineering
Research Institute and the Kazusa DNA Research Institute of
fundamental research.

The ten institutes 1listed in Table 1 also impact the

biotechnology industry.
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FIGURE 1
BIOTECHNOLOGY MARKET SIZE

(UNIT: 100 MILLION YEN)
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(29%)
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(50%)
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1. 475 (35%) '
(36%)
1,087
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(SOURCE:NIKKE! BIOTECHNOLOGY ANNUAL REPORT 1993)



FIGURE 2 o
GOVERNMENT EXPENDITURE ON R&D

(RELATED LIFE SCIENCES)D

| _ (UNIT:100 MILLION YEN)
(D Government expenditurefon R&D(total) .
Year | 1986 | 1987 | 1988 | 1989 | 1990
Budget | 14,000 15,300 | 15,200 | 15,600 | 16,400
% | 69 | 93 | A07 | 26 | 51

1. 176
1.075 (9. 4%)
@ Related life science : Lot '(6'3%)3,53_JE££:
(15.8%) -~ YOE
813
821 (6.3%) - | S
(13.2%) . S '
725 uRY
C(45.9%) 7
91 F
(37.7%) /
HAFF
STA
: (34.9%) (4. 0%) (10.7%)
1987 1988 1989 1950 1991 1992 1993%H

MOE : HMinistry of Education

HHY : Ministry of Health and Welfare

MAFF:  Ministry of Agriculture, Forestry and Fisheries
STA : Séience and Technoiogy Agency

MiTI: Ministry of International T;ade and Industry



TABLE 1

10.

BIOTECHNOLOGY INSTITUTES FINANCIALLY
SUPPORTED BY MIT!

Japan Bioindustry Assoociationd JBAD

Resoaroh Assesiation for Bioteshne ey

Marime Bioteannsiosy Inatitutedua>

Research InstitutecrfInnovate'Téchnology
for the Earth(RITED |

Protein Engfneering Research Institute
BEOmPo!ymerrResearch Co._, Etd. .

Kazusa DNA Research Institute
Biomaterial Research Institute Co., LTD.
P.C. C. Technology Inc.

Intermational Center fTor Environmenrntsl

Techmnology Transfer  ICETTD
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(h) Corporate RE&ED Spending

Although the current recession has curtailed corporate R&D
spending, recently. Growth in R&D expenditure is anticipated.

Table 2 shows the numerous biotechnology research institutes in
1990. Of the 382 institutes, a vast majority are related to
pharmaceuticals. As discussed later, pharmeceuticals account for
55.7% of the Japanese biotechnology market. Therefore, most of
the information in this section is about pharmaceuticals.

" Also, from the table, we can see that companies not previously
in the pharmaceutical industry have attempted to branch out into
pharmaceuticals. One reason for this is that the development of
"new technology" has enabled many companies, with no prior
experience .1in the pharmaceutical industry, an opportunity to
enter the field.

Table 3 shows corporate R&D spending.

My sponsor, Japan Bioindustry Association (JBA)J conducted a
survey of 134 biotechnology-related companies. Respondents
revealed--in 1991, R&D expenditure in all technical fields
increased. However, spending decreased by about 30% in 1962 and
1993 due to recession-induced turn . down . in industry.
Nonetheless, a  projected 10% industry-wide increase in R&D
biotechnology expenditure is expected.

Pharmaceutical, food and chemical company respondents--which
make prdducts closely related to biotechnology and consider the
field an extension of their conventional business--reported that
they have increased biotech R&D expenditures since it is

essential er_ corporate development. Others reported facing
budget constraints. Since such firms have not obtained
satisfactory results in biotechnology, they are reducing

expenditure on biotech R&D.

This means, many companies that recently entered into the
biopharmaceutical's field will find it difficult to continually
invest in R&D due to lack of either related +technology,
resocurces or market or any combination of the three.



TABLE 2
NUMBER OF BIOTECHNOLOGY RESEARCH INSTITUTES. 1990

AGRICULTURE, FORESTRY, FISHERY - 6
CONSTRUCTION . 11
FOODS - - ‘ 46
TEXTILES 11
PAPER & PULP 7
CHEMICALS 52
PHARMACEUTICALS 35
OlL & DETERGENT 14
OTHER CHEMICALS | 13
PETROLEUM - 4
ELECTRONICS 18
SHIPBUILDING | - 7
OTHERS 158
TOTAL INDUSTRIES 382

BY NIKKEI COMPANY INFORMATION, 1990 SPRING



TABLE 3

CORPORATE R&D SPENDING

(UNITS:100 MILLION YEN)

1990 1991 1999 1993
R&D (Total) | 17,500.0| 18,595.0| 13.504.4|  9.224.5
(6. 3%) (A 26.9%) (A 32.1%
Biotechnology 585.9 626. 3 655.0 733.2
related R&D
5. 1%) (1. 0%) (11. 9%)




3. Patent Application Trends

Since 1980, there has been a rapid increase of recombinant DNA
and cell fusion related patent applications. Figure 3 shows this

trend.

In pharmaceuticals, Japanese researchers .have focused their
activities toward screening the bioclogically active substances

and mass expression technigue.

In the initial stage, Japanese researchers discovered many new
seeds of biopharmaceuticals. Likewise, regsearchers {from the
United States and Europe, made many . biopharmaceutical
advancements that have been introduced to Japanese companies. As
showh- in Table 4, of the current_'biopharmaceuticals on the
markét in Japan about 30% weére researched and develdped by
Japanese companies. The remaining 70% was introduced into Japan

from other couniries.
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FIGURE 3
BIOTECHNOLOGY PATENT APPLICATION TRENDS

Nl{{‘gﬁBE_‘f YEARLY CHANGES IN NUMBER OF DOMESTIC AND FOREIGN
PAT ENT APPLICATIONS RELATED TO GENE RECOMBINATION
AND CELL FUSION TECHNOLOGY '
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TABLE 4 |
BIOPHARMACEUTICAL'PRODUCTS”ORIGINATING'

IN JAPAN

(MARKET 1992)

PRODUCTS

RESEARCH ORIGINALITY

Urokinase
Interferon f3
Human-insulin

Interferon o

Human-growth hormone

Hepatitis B vaccine

Ervthropoietin
.lnteh‘eron 148

TPA

G-CSk

Interleukin-2
Arﬁino~giucoside

Human-insulin _
(Converted by enzyme)

Introduced

Researched by “Toray Co.”

lnfrod_uced

Introduced
Introduced

Researched by |
*Kaketsu-Ken” & Introduced

_lntroduced

Introduced

introduced & Researched
by “Asahikasei Co.”

Researched by
“Chugai Seiyaku Co.”
& Introduced '

- Researched by

“Ajinomoto Co.”

‘Researched by

- “Kyowa Hakko Co.”

Introduced
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4. The Business Trends of
Biotechnology Produaitts

The market for biotechnology products is expanding steadily in a
wide-range of applications. According te the Nikkei Biotech
Annual Report, the total sales of products derived by genetic
engineering, cell fusion, cell culture, equipment, reagent and
other biotechnology~related products, such as, pharmaceuticals,
fine chemicals, food, biosenscrs and services, in 1992, amounted
to about 600 billion ven: A 51% increase compared to 1991.

As shown in Figure 4, the total sales in 1991 increased 29% over
1990. :

Sales of pharmeceutical products reached 322.4 billion yen in
1992 capturing a whopping 5%.7% of the entire biotechnology
market in Japan.

53% of all'pfoducts produced by biotechnology used recombinant
DNA technolegy, that created 1992 sales figures of 307.1 billion
ven which is higher than the previous vear.

Annual sale figures of biotechnology products are shown in
tables 5 through 8. )

Continuing, many biotech-related preducts have found huge
business success on the Japanese market. Eryvthropoietin (EPO),
for instance, was one of the biggest selling products in 1992
with sales of 55 billion yen.

Interferon a and § received a new indication for hepatitis C
ftreatment in addition to  granulocite colony stimulating
factor (6-CSF), and human insulin all which showed remarkable
sales growth. Furthermore, the sales amount of these products
rose Lo 157.8 billicon yen in 1992,

Sales figures were greatest for detergent containing recombinant
lipase. Still further, the application of lipase in the pulp and
paper industry is another possibilily for commercialization of
industrial enzymes. : ' '

Many new varieties of agriculture crops have been developed by
different cellular techniques such as embryo culture, anther
culture and cell culture. Tissue culture technique are also
widely applied  to produce several kinds of disease-free
seedlings{e.qg. flowers, vegetables and fruits.)

Table 8 shows the Sales amount of cell culture technique
products being 45.4 billion yen minus interferon ¢ and §.
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FIGURE 4-(A) | |
BIOTECHNOLOGY MARKET SIZE

(SALES AMOUNT BY 1NDUSTRY)

(UNTTS: 100 WILLION YEN)
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FIGURE 4-(B)
B1OTECHNOLOGY MARKET SIZE

(SALES AMOUNT BY BIOTECHNOLOGYD

(UNITS: 100 MILLION YEN)
(1) Recombinant DNA Technology ‘

().Cell Fusion
@ Cel! Culture
@ Others 9, 193

(51%) -
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Lot | |7
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(SOURCE:NIKKE! BIOTECHNOLOGY ANNUAL REPORT 1993)
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m . The Currrant Sidtuation of
Agricultural Crops Derived
Through 1w -DNA Techmnology

Advancements using recombinant DNA technology are
rigorously being pursued, especially, in disease or insect-
resistant plants.

T. Plant Breed:inmng
(Recombinant DNA Technology)

Plants grown using r-DNA technology will become: essential,
because this new technology may hold the possibility of
increasing foocd production, decreasing negative effects on the
environment or even improving the global environment. There are,
of course, other kinds of cold, heat, drought and salt-resistant
plants. In addition, research is being conducted into plants
which are highly efficient at photosynthesis or able to produce
valuable substances{ See Table 9 for examples).

=2 . iFnrairjsaggearjj_c: Planmnts Fiaeld.:
Experiments in the World

Between 1988 and 1993, 45 species of transgenic plénts' have'
undergone open field testing in the world. (Shown in.Table 10)

Testing was targeted in the following categories: Insect
resistance, disease resistance, herbicide resistance,
agricultural transformants and molecular farming.

The following is the data from the survey report on "The Field
Release Experiment of Recombinant plants" conducted by OECD, in
1992. :

Figure 5 shows the number of approvals granted for small scale
field trials of transgenic plants by vear.

Approvals granted in 1992 were 393; A 188% increase compared to
1991.

The details of approval granted by country, by crop and by trait
is shown in Table 11, Figure 5 and Figure 6, respectively.

In Table 11, regarding approvals granted 1o countries, - the
United S5tates and Canada held 72% of all experiments conducted
in the world. ‘

Rapeseed, " Canola," potato and corn were the most-freqﬁently

experimented with among plants. (See Figure 6)

Regarging experimentation with different traits, herbicide-
tolerance was the most valuable and field experiment site

approvals increased to 680 sites. (As shown in Figure 7)
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TABLE 10

TRANSGENTC PLANTS FIELD EXPERIMENT.IN THE WORLD

(1) Insect Resistance
BT Pesticidal protein

(2) Disease Resistance
Virus resistance

Pathogen resistance
{3) Herbicide Resistance
Atrazine
Sulfonylurea
Glyphosate

Bromoxynil
Glufosinate
Phasphinothricin

{4) Agricultural transformants
Petunia, chrysanthemum
Tobacco, corn, rice,
soybean, sunflower
Tomato
Rapesead
Potato, rice

(5) Molecular tarming
Tobacco

(1988-1993)

Tobacco, potato, cotton, tomé'to, rapeseed, rice,
walnut ' '

Tobacco, potato, tomato, alfalfa, cucumber,
melon, pumpkin, sugar beets, corn
Tobacco, potato,; tomato -

"Tobacco

Cotton, tomato, tobacco, potato

Cotton, soybean, tabacco, tomato, rapeseed,
sugar beets, flax, poplar, corn

Cotton, tomato, tobacco

Tomato, alfalfa, potato, poplar, tobacco, rapeseed
Soybean, papaya

Controt of flower color
High nutrient supplementation

Control of softness of fruit

increased unsaturation of fatty acids
Control of starch content

(Production of énir]ml origin proteins)
Metallothionein {mouse)
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TABLE 11
ANNUAL APPROVALS GRANTED-BY

COUNTRY

_ﬁumﬁers igra.nted 'ea.ch y:ear Total
1986 1967 1988 1989 1990 1991 1992

Austraiia 1 5 6
Belgium 1 1 4 9 18 15 14 62
Canada 5 19 36 53 189 302
Denmark 1 1 1 3
France 2 3 3 22 24, 23 77
Germany . 1 1 2
Japan 1 1
Netherlands 9 13 22
New Zealand 4 4 3 1 ] 13
Norway | 1 1
Spain 2 1 3 6
Sweden . 1 1 2 2 6
Switzérland 1 1 2
United Hingdom 1 2 6 12 iz 12 45
United States 5 17 26 50 87 131 316

9 37 69 147 208 393 864

Total 1




FIGURE 6
SITE APPROVED-BY CROP

(AT THE TIME OF THIS INVESTIGAT!ION IN 19925

Alfalfa
Aliegheny
Apple
Asparagus
. Broccoli
Cantaloupe
Camation
Cauliflower
Chicory
Chrysanthemum
Corn

. Cotton’
Cucumber
Flax
Kiwifruit
Lettuce
Melon
OSR/canola
Others
Papaya.
Petunla’}
Poplar '
Potate
Rice
Soybean
Squash
Sugarbeek
Sunflower
Tobacco
‘Tomato
Walnut

5 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400

mintmum number of sites




FIGURE 7
SITE APPROVED-BY TRAIT

CAT THE TIME OF THIS INVESTIGATION IN 1992)

Disease Res [l
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Other
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3. Field Experiment wittihh

Transgenic Plants dn Japan

Japan is behihd the United States and Europe in the approval for
testing transgenic plants. The reason is because in the past all
field experiment with +transgenic plants had to follow the
"Guidelines for Recombinant DNA Experiment," established in
1979, by the Science and Technology Agency. These guidelines
were the first drafted .and only covered testing in laboratolies.

Therefore, no field tests could be_oondocted.

In 1989, the "Guidelines for the Application of Recombinant DNA
Organisms in Agriculture, Forestry, Fisheries, the Food Industry
and Other Related Industries" were established by Ministry of
Agriculture, Forestry and Fisherieé (MAFF), for promoting the

safe progress of agro—industries.'

MAFF's Guidelines aim to regulate application of recombinant DNA
technology to organisms {plant, animal and microorganisms),
including Jjurisdiction over environmental application of

recombinant DNA organisms.

Thirteen applications have been approved under MAFF's guidelines,
since 1989. By the end of 1993, the number of total applications
will grow to nearly 30.

Table 12 shows all field experiment activity with transgenic
plants. The first field experiment, using TMV-tomatoc was
approved in February 1991.

Uo'until'and including 1993, only four transgenic plants, such
as TMV resistant tomato, Rice Stripe Virus resistant rice, CMV
resistant petunia- and CMV resistant melon were approved to be

released in the field.

Transgénic tobacco resistant to CMV and Dwarf Eustoma are

expected to advance to the field-trial stage.
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W . FPFuture Prospects and Pendindg

ITessuess

The following is a.summéry iakéh from the "Planning Meetings for
the Future of Biotechnology" report held by JBA, June 1993.

1. BPiodndustry Prospecthss in JTapan

It is estimated that_thé size of the Japancse bioindustry market
will reach more than 3 trillion yen by 2000. Pharmaceuticals'
share of this market is expected to decline to about half while
that of foods will greatly expand. In addition, it 1s expected
that considerable prbgréss will be made in the practical
applications'of bibtechnblogy to environmehtal remediation, as
shown in Table below. (Table 13)

Public acceptance will pléy a Key role in the expansion of the
biocindustry market.

By 2010, recombindnt_plants are expected fd be commercialized
and food biotechnolbgy wil! continue to expand. At the same
time, bioremediation using genetically modified organisms will
be, achieved. Fueled by' these advancements, the size of the

bioindﬁstry market is expected to reach 10 trillion yen.

ESTIMATED BIQINDUSTRY MARKET IN 2000

Pharmaceuticals ¥1.50 trillion
foods 1.00 trillion
_ Chemicals 0.40 trillion
Agriculture, forestrf'and fiShéry 0.28 trillion:

(except foods)

Environmental bioremediation 0.10 trillion
Support equipment for bioindustry _ 0.14 trillion
total: (approximate) .~ 3.40 trillion

Table 14 shows the outlook in detail by industry.



TABLE 14(-1)

CURRENT CONDITIONS AND OUTLOOK BY INDUSTRY

Current Conditions

Outlook

Medicine

Biotech medicine accounted for ¥322.4
billion in a ¥5.5-trillion market, up $7%
compared with the previous year.

Products based on recombinant DNA
technology

-erythropoietin

-interferon

-growth hormone

High expectations of new medically
effective substances created with

biotechnology

Emergence of new recombinant
medicine
-Existing recombinant medicine
app!ications expand, and high-
growth in biotech- based screening
systems

Food .

Foods produced with blotechnologles
accounted for ¥3.2 billion in a ¥24-
tritlion market,

1 Mainly limited to amino acid
fermentation and brewing.

Focus. on biological process associated
with particular foods rather than on
creating new food products

Growth in functional foods based on
such biotechnologies as "ingredient
adjusted product=‘ "

Public acceptance is critical. The
experience of genetically altered .
tomatoes in the US will provide some
hints in this regard.

Chemicals and _

Agricultural chemicals
Biochemicals accounted for ¥88 billion
in a ¥23.5-trillion market, up 4%
compared with the previous year,

Largest segment of market is detergents
produced with biotechnologies with the
remainder for fine chemicals for
intermediary medzcmes '

Pesticides produced. with blotechnology
is a ¥600 million mdustry

High value-added products expand

High expectatlons for products

produced only thru blotechnologiés and

environmentatlly friendly products such
as- bio- degradable plastic. -

Transition to b:otechnology will depend
on cost advantages compared with
conventional production methods.




TABLE 14(-2)

Crops T '_
Biotechnology has a ¥40-billion share Large-scale applications of

of the ¥250-billion seeds and saplings - biotechnology to flowering plants.
market.

Market for cell- fuszon Dlants well : B:otechnology applications to food

1established. - crops expected before apphcatlons for
-biotechnological foods

Strawberry and lily seedlings produced

by tissue culture.

Field tests of recombinant plants start,
Stock breeding and Fisheries o
Feed additives is a ¥55 billion market  Gradual growth in feed additive and

while veterinary medicine is a ¥90- -veterinary medicine applications of
billion market. Virtually no biotech biotechnology.
applications.

Animal models for testing symptoms
emerge as important biotech area.

Environmental bioremediation
Currently no biotechnology applications Increasing international demand for
- ' ' progress in bioremediation.
Some bioremediation of soil being '
practiced in Europe and the US. : Most bioremediation applications
restricted to closed systems such as
water treatment and industrial waste

S . _ management.
rBiotech support equipment , L '
This is a well developed ¥70-billion The Biotech support equipment industry
market mostly for research equipment  will continue to grow in tandem with
used in genet!c engineering. progress in biotechnology research and

commercialization. .

The.Japanese biotech equipment Advanced technologies in other fields
industry is relatively weak in advanced are likely to contribute to advanced
technology equipment biotech equipment.




2. Promoting Rapilid Prrogreasas for

Naew Bioindustries
(a) - I?x:c:rnc;i:iLrigg Basic Resaearah

To promote unique basic research, there is an urgent requirement
that university and national institute research activities
receive substantial support. To achieve  such a goal, _jbint
research between. universities and companies should be promoted.

Promising Research Fields

+ Analytical methods for bivactive trace substances

- Cell growth and senility-control techniques _

.« Analysis and manipulation of the structure and functions of
DNA

+ Elucidation of memory and control functions in brain-neural

systems

+ Bioremediation of the environment

(b)) . Providing an Infrastructure

= o Scie Iut:].fflc: Researach

Biotechnology R&D, which relies on the biological mechanisms of
living organisms, should be assured access to a variety of
biological stocks and have at its disposal ways to analyze,

process, maintain and distribute information on organisms.

Research Infrastructure Needs

- Enrich institutes dealing with DNA analySis

.+ Establish an institute for conservation of genetic resourcesﬁ

. Build up comprehensive data bases on genes and proteins




(<) . Promoting Pubhliac Acceptancese

It is important to disseminate scientifically accurate
understanding among pecople about the sgafety and benefits of
biotechnology. At the séme_ time, for each new blotechnology
application, safety assessments should be c¢onducted and the
results should.be made available to the general public.

Roles for Public Organizations

. Enthusiastic contribution to activities in international
organizations such as the OECD, and promotion of fair and
scientific safety evaluations of biotechnoloqy.

. Provide . bictechnology . education to local and central

government officials and school teachers.

Roles for Corporations

. Promote public. acceptance with consistent, factual
activities especially “in specific -areas ‘of biotech
applications.

Roles for Academicians

. Contributeito the establishment of scientific principles on

the Safety of biotechnology.

(d) . Protecting Intellectuas Ll
Property Rights

It is alsc necessary for Japan to prepare conditions including
international harmony over how 1ntellectual property rights in

biotechnology 'should be dealt with.



To summarize Che highlights

ol This speech

Biopharmaceutical products dominant the biotechnology market in
Japan. In addition the application of. " New’ Techn010gy" to
biopharmaceuticals derived from research in the fields of
protein engineering -and sugar chemistry will contribute to
modification of protein molecules to Smallef molecuies or to a

stabilized form and to construct drug delivery systems.

Furthermore, antisense technique and ribozyme derived from DNA
or RNA chemistry are expected to contribute to repress mobid
gene and to kill viruses, in addition to creating new types of

kiopharmaceuticals.

Additionally by 2010, recombinant plants will be commercialized
and food biotechnology will continue to expand. With the United
States leading the way, commercialization of recombinant plants
and greater expansién of food biotechnology is anticipated by
2010. This will contribute to the world food supply.

The last main point I would like to highlight is what kind of
infrastructure must be established to promote sound development
in the bioindustry. '

0 How intelleclual property rights can best be protected.

@ The future direction of séfety evaluation —related to
biotechnology is still unclear. In our opinion, the scientific
approach to safety evaluation is thne best way. From - the
scientific point of wview, the OECD's Guideline on "Safety

Consideration for Biotechnology" are appropriate.

@& Above all, making sure "New Technoclogy" is accepted by the

general public.

One of the problems here is that education is'insufficient in
order to have technologies properly understood'by people. This
is because there are no methods available to properly explain

new technologies to the general public.
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Biotechnology, together with electronics and new materials, is
helieved to be one of the key technblogies which will play an
important role in improving the welfare of people and improving
the future industrial structure. Expansion of basic research,
fusion with other areas of science. and technology, the promotion
of international cooperation and obtaining the understanding and
consent of the public are all thought to be extremely important
for the future development of biotechnology.

Biotechnology will make significant contributions to the
preservation of the global environment, a topic which recently
has become increasingly urgent. This will include not only the
breakdown and removal of pollutants and dangerous substances
from the environment, but also the development of environment-

friendly products and processes.



4. WE/BHEM—%
1) RSN
a. AV ERYT
Agenc? for the Assessment and Application of Technalogy (BPPT)
+ BPP Teknologi

- Agency for the Assessment and App11ratlon of Technology‘ 1993 _
- Technical Implementation Unit LSDE (Energy Technology Laboratory)

Rasearch and Development Center for Biotechnology, LIPI
- Research and Development Center for Biotechnology, LIPI
* Genetic Resources Garden, Cihinong

Perum Bio Farma
- Infermation Booklet

b, TLAL7

Universiti Pertanian Malaysia [UPM)

+ Research Activities at Faculty of Science and Biotechnology., UPM
- The Futere of Biotechnology in Malaysia- A Perspective

- MARDT: A Brief Insight '

Palm 0il Research Institute of Malaysia (PORIM)
- PORIM and the Malaysian Palm 0il Industry
- PORIM Information Series

Universiti Sains Malaysia [(USM)
- Information :Higher Degree Programme (School of Biological Sciences, USH)

2) BiEE--E

JICA
* What 1s JICA 7
» Dutline of JICA's Activities {Qverview on the Group Training Course in Bioindustries)}

Japan Bloindustry Association

» An Qutline of the Activities of the Japan BlDlndUbtry Association {JBA)
. Japan Bioindustry Letter (JBL) by JBA

- International Bioindustry Forum (IBF)

- UNCED Biological Diversity Convention. Statement of Principle {1BE)
 Recent Trends in Japanese Bioindutry

- Safety Consideration for Bicotechnology 1992 (QECDB, Paris 1992}
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BPPT (EWIEMEHT)

Research & Development Center for Biotechnology
(RaAFy/al-WEHERE )

‘Perum Bio Farma (A:¥rsd#lne)

Regional Industrial R & D Institute, Surabaya
CHEEEMHRE VY - XT3F).

kRO 45 THHH, HIBEEMRE 5 — &, New Biotechnology O H
R0 BMENBSE %wawiﬂ‘&b\foﬁﬁk%l,f%&ho yEXH
BRORMCHNI N2 BRSO BEPRI TV, #Ia— %
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O

ONONORORONE

Indonesian Sugar Research Institute (SIBEBFZET)
-Genetic Engineering OWFREL S 5
Bogor Institute of Technology (R - A THEEY)
Bogor Food Crops Research Center GKf — LRt IR v % —)
Bogor ‘Agricultural Research Center (:R = — G R F )
Gajahmada University (H Vv ¥R
Bandung Tnstituteof Technology (/3 F‘V_Iﬁ;‘(%)
Bogor Agricultural University GRAT— W EF A
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() University Pertaman Kalaysia (UPM. <UL A V7 HEFEKY)
(O Paln 0il Research Institute of Malaysia

_ (PORIM. RUA YT o8~ LBIER)
O Universiti Saints Walaysia (USM. <4 YTHREERS

LR MBI X D« -4 % OB E (OPK-1, PORTH -2, USK -1 £) M@t xh
s, ASifES O OB/EXNIE, UPM, PORIM, OADLITH-i,
USMid. BRH 5 OHBATCH - I, -

UPME., BESLSAF2JaT-Oiae, BA%%btyﬁﬁiﬁ@ﬁ
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2HFLTHEY, A0 - ZA~NOHIBBRAMARZ LSH THREDO X SIKRESR
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B E &I <X EL X TFAF

() Malaysia Agricsltural Research & Development Institute
(MARD 1. wL A7 BENRBREA

Rubber Research Institute (RR I. X ABFFEH)

Nedical Rescarch Institute (MR 1. E35EOIZH1)

University of Kalaya (UM. <3¥Kk¥E)

Universiti Kebangsaan ¥alaysia (UKM. vl 4 ¥ 7EHRKZE)
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