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APPENDIX 1V HUMAN RESOURCES DEVELOPMENT
POLICIES

IV.1 Current Situation of Human Resources Development
1V.1.1 Current Situation of Human Resources Development
(1) Educaticn and Training System in Vietnam

In education and training system in Vietnam, there are pre-school educaltion, basic
education (five years of elementary school + four years of lower secondary school + three
years of high school), higher education (four to six years of universily and college),
vocational and technical education and vocational training, and it is a 5-4-3-4 system
since 1989 (refer to Figure 1V-1-1).  Elementary school became compulsory since 1991,

1) Pre-school education

At the pre-school education level, there are nursery schools and kindergariens
which enroll about 0.4 million children and 1.9 million children respectively.
About 30% of the age group receive pre-school education.

(a) Nursery school (from age 3 months, duration: up to 3 years)
(b) Kindergarten (from age 3, duration: up to 3 years)

2) Basic education

At the compulsory education leve), elementary schools enroll about 10 million
in 1995-1996 school year and it is approximately 2 million a grade. At the lower
secondary education level, lower secondary schools enroll about 3.7 million in
1995-1996 school year and it is approximately 0.9 million a grade. That means
about 45% of the graduates of elementary schools go to fower sccondary schools.
At the upper sccondary education level, high schools enroll about 0.9 million
students in 1995-1996 school year and is about 0.3 million a year. 30 - 35% of
the graduates of lower secondary schools or about 15% of the graduates of
elementary schools go to high school.

(a) Elementary school (compulsory since 1991, from age 6, duration: 5
years)

(b} Lower secondary school {from age 11, duration: 4 years)

(¢) High schoo!l (from age 15, duration: 3 years)
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3) Higher education

At the higher education level, universities including open universities enroll
about 320 thousands and colleges enroli about 40 thousands.  About 20% of the
graduates of high schools are admitted by universitics and colleges and the ratio
among school-age youths is less than 3%, which is relatively lower than around
10% of Malaysia and Indonesia, more than 15% of Thaitand, more than 30% of
Japan and more than 40% of Korea. There are 65 universities and 45 colleges in
Vietnam, of which 40 universities and colleges including two open universities are
under the Ministry of Education and Training (MOET) and the others are under the
Ministry of Construction, the Ministry of Industry etc. Two of the universitics in
Hanoi and Ho Chi Minh (HMC) are placed especially as the National Universities
and there are nine private universities and colleges.

College (from age 18, duration: 3 years)
University (from age 18, duration: 4 - 6 years)

As shown in the table below, 43 or about 40% of the universities and colleges
are teachers’ colleges and there are only 23 technical universitics and colleges.

Number of Universities / Colleges / Institutes

Technical 23
Economics 13
Medical and Physical g
[Cutural and social sciences . 16
Educational 43
|Others 6

Total 110

{Soutce: MOET, 1996)

Out of the 320 thousands university and college students, more than 90% or
aboul 280 thousands students attend national universitics and colleges and private
universities and colleges enroll only 25 thousands students.  National universities
and colleges also ofter technical training and the number of trainees sums up 1o 200
thousands a year.

Number of Students and Trainces at Universitics and Colleges
Full-time | Part-time | Inservice | * Total
Students | Students Training | Students
National Universitics and Colleges | 277,731 | 90,625 | 194,533 | 568,321
Peivate Universities and Colleges 25,012 0 3281 25,840
{Source: MOET, December 1596)
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According to MOET statistics, the dropout rate is 6 - 8% a year, but the ratio
of graduates to freshmen in 1996 is one to four because the capacities of
universities and colleges are increasing.  The ratio becomes even higher to onc to
five for in-service (raining students.

Number of Accepted Students and Graduates at National Univ./ Coll.
Full-time | Part-time | Inservice| Total
Students | Students | Training | Students
Number of Accepted Students 99,524 | 17,520 52,374 169,418
Number of Graduates 27,422 12,1181 10,160 | 49700
{Source: MOET, December 1996)

4) Vocational and technical education

Vocational and technical education is offered by technical secondary schools
[TSS] and vocational training schools [VTS]. TSS is for those who have
completed lower secondary as well as upper secondary education, and VTS is for
those who have completed primary as well as lower secondary education.  There
are 244 TSSs with about 118 thousands studenis and 174 VTSs with about 89
thousands students as of the end of 1996. 34 of the 244 TSSs and 111 of the 174
VTSs are for industries and transportation.  About 20% of TSS and 50% of VTS
students are taking industries and transportation courses.  Aboul two thirds of the
TSSs are located locally, but more than half of the VTSs are located centrally.

(2) Vocational training school {VTS] (duratien: 2 - 3 years)

(b) Technical secondary school [TSS] {duration: 3 - 3.5 years)

Number of Technical Secondary/Vocational Schools

Central Local Total
Technical Secondary Schoo! [TSS]
Industries and ‘Transportation 21 13 34
Agriculture and Forestry 22 i3 40
Culture and Education 19 101 120
Others 21 29 50
Total §3 161 244
Vocational Training School VIS
Industries and Transporiation 49 62 111
Agriculture and Forestry 23 7 30
Cullure and Education 2 2 4
Others - 22 7 29
 Total ' 96 78 174

(Source: MOET, December 1996)
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The average number of students per one teacher is a little morc than (¢n both -
at 'TSSs and VTSs as shown below. i

Number of Students and Teachers at TSS and VTS

Ful}-time] Graduated] Other,

Students]  in 1996] Students| Teachers)
Technical Secondary School [TSS] _
Central 41,0991 11,619| 9,091} 3,800
Local 76,673 | 24,786 21,144 5,890
Total 112,772 36405 30,235 9,690
Vocational Training School [VTS]
Central 59,450 | 21,453 9,511 4,124
Local 29,907 9,719 3,521 1,853
Tolad 89,357 31172 13,032] 5,977

(Source: MOET, December 1996)

5) Vocalional training

Shori-term vocational tsaining for about 800 thousands workers is offered by
vocational training centers, and it is estimated that there are roughly 2,000 cenlers.
There is practically no prerequisite to be admitted by vocational training centers.
126 vocational centers, at least one sometimes four in every province, also provide -
employment promotion services. ”

* Vocational training center [VTC] (Quralion: 0.5 - 2 years)
Technical Level of Employces
1) Current situation of labor force in Victnam

According to two studies conducted by the Ministry of Labor, Invalids and
Social Affairs [MOLISA] in 1996:

(a) Total labor force in Vietnam is 36,789 thousands, of which 837 thousands
[2.3%] are graduales of universities and colleges (11;218 finished
graduate schools) and 1,408 thousands [3.6%] are graduates of
secondary technical and vocational schools.  Skilled workers with
cerlificates count 826 thousands, skilled workers without centificate
count 768 thousands, which sum up to 1,594 thousands [4.3%], and
unskilled workers count 32,950 thousands {89.6%] (refer to Table IV-1-

1).
(b) Total labor force in Vicinam is 35,866 thousands, of which 828 thousands
[23%] are graduvates of universitics and colleges (11,561 finished '
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graduate schoels) and 1,378 thousands [3.8%)] are graduates of
secondary technical and vocational schools.  Skilled workers with
certificate count 810 thousands, skilled workers without certificate count
761 thousands, ¢lementary skilled workers count 636 thousands which
sum up to 2,208 thousands [6.2%], and unskilled workers count 31,452
thousands [87.7%] (refer to Table [V-1-2).

The results of these two studies coincide and the only difference lies in the
category of elementary skilled workers.

About the numbers of engineers, technicians and skilled workers, the figures of
1994 is widely used; 4.7 millions for the skilled-workers, 759 thousands for the
graduate of universitics, colleges and graduate schools, 1.24 millions for the
graduates of secondary vocational and technical schools, and 2.77 millions for the
skilled workers. Based on these figures, the ratio is 1.6 graduates of secondary
vocational and technical school and 3.6 skilled workers per one engineer.
Although the figures basically coincide with the two studies above, it is difficult to
compare the ratio with those of neighboring countries. The reasons are:

-~ (a) The ratio is based on the total labor force, thus the fact that unskilled
workers count 97% of the agricultural labor force, which share almost
70% of the tolal labor force, bias the ratio,

(b) It is unreasonable to include elementary skilled workers into skilled
workers.  Also it is not always tjue to assume the graduates of
secondary vocational and technical school as technicians, especially when
the curricula do not fit o modern industries.

Considering there facis, industry sector and sub-sectors are extracted from the
statistics into Table 1V-1-3. The ratio for industry sector is 2.2 graduvates of
sccondary vocational and technical school and 15.4 skilled workers per one
engincer and that for machine, clectric and electronic sub-sector is 2.1 and 13.0 per
one engineet. In these figures, the ratios of technicians and skilled workers are
much higher than the figures widcly used.

These ratios are compared with the figures in Malaysia and Thailand in Table
IV-1-4 and Figure 1V-1-2. It is clcar that the number of technicians is very small
to the number of engincers in Vietnam and development of technicians is an urgent
task..
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2) Skill standard system

The skill standards {or 55 1ypes of job including a train driver, a navigator and
a forester, which are currently used in the state factories, were introduced by the
Ministry of Labor in 1973. These standards directly link to the wage standards.
During 1980’s, MOET, the Ministry of Heavy Industrics, the Ministry of Power,
the Ministry of Light Industries, Director General of Post and Telecommunication
and Committee for Broadcasting and Television conducted studies for new skill
standards, but no national new standards have been introduced yet. In the skill
standards currently used, skill is classified by the maximum of nine classes. The
standards in industries sector cover only manual workers and do nol correspond to
modern industries. Also there are no standards for highly skilled workers and
technicians.

Development of Faculties and Researchers
1) Study in Russia and Eastern European countries

According to the statistics of MOET as of December 1996, the number of
faculties of universities and colleges is 23,359, about 30% are the holders of
Master’s degrees or above and about 8% are Ph.D. or above.

Number of Professors, Associate Professors and Lecturers

Professor 325 (1.4%)
Associate Professor 1,286  {5.5%)
Ph.D. 279 (1.2%)
Master Degree 5418 (23.2%)
Lecturers 16,051 (68.7%)
Total 23,359 (100.0%)

{Source: MOET, December 1995)

The graduates of graduate school count 12,752 in Vicinam and more than
40% are Ph.D. or above. More than 80% or about 10 thousands of them are the
graduates of the graduate schools in Russia and Eastern European countries.  The
figures of MOSTE show that there are more than 800 thousands cngincers and
scicntists in Viectnam and more than 45 thousands researchers are working at more
than 300 national institutes.
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Number of Scientists and Postgraduates

Professor 629  (4.9%)
Associate Professor 3,048 (23.9%)
Ph.D. 1,360 (10.7%)
Master Degree 7,715 (60.5%)
Total 12,752 (100.0%)

{Source: MOET, December 1996)

Professors and associate professors are litles and do not necessary mean they
are the faculties of universitics and colleges. There are 629 professors in Victnam,
but only 345 or a litile more than half of them are the faculties. The age
distribution of professors and associate professors show that more than 80% are
over 51 years old and there are no professors and only 15 associate professors
under 40 years old.  The faculties are aging.

Branch and Age Distribution of Professors and Associate Professors

Branch Age Distribution
Industries| Economy| Others [{Under 40| 41-50 | 51-60 | Over 60
Professor 325 31 273 0.00%| 3.87%| 52.96%)| 43.14%
Associate Professor| 1,738 320 982| 0.47%| 21.15%| 67.63%| 10.25%]
Total / Average 2,063 351 1,255 0.39%) 18.19%] 65.12%| 15.88%

{Source: MOET, December 1956)

The main reason is that the scholarship to study in Russia and Eastern
European countries practically stopped since 1989.  Higher cducation, especiaily
postgraduate education in Vietnam relied significantly on those countries. The
graduates of ex-USSR universities count 20,511 and is morc than half of the
graduates sludying abroad. As for vocational training, ex-Czcchoslovakia

contributed 38,590 trainecs or more than 40%.
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Number of Studenis Studied Abroad

' Universities / Colleges] Vocational Training Total ‘ 'E‘

1. USSR {Russia) 20,511 12,403 32,914 '
2. China 3,826 17,060 20,889

3. (East) Germany 3105 13,932 17,037

4, Czechoslovakia 2,624 38,590 41,214

5. Hungary 1,910 1,000 2910

6. Bulgaria 1,878 5977 7,855

7. Poland 1,815 3,570¢ . 5,385

8. Romania 1,614 1,000 2,614
lo. Cuba 969 0 969

10. (Nosth) Kerea 634 900 1,584

11. Mongolia 118 0 118

12. Australia 9 1] 79

13. Atbania 65 ¢ 65

14. Belgium 45 0 45

15. Japan 27 0 27

16. Lao 24 0 24|

17. Others (5 countries) 41 0 41

Total 39,338 94,432 133,770

{Source: MOET, up to December 1994)

2) Overseas Victnamese

It is said that there are more than 2.6 million Vietnamese residing abroad, of
which 0.3 million or 11.5% are estimated as engincers and scientists. More than
half of them, or 1.4 million live in North and South America, 0.4 million in Evrope,
0.5 million in Asia and 0.15 million in Pacific Region. They are from all over Q
Vietnam, but many Chinese Vicinamese left Southern part of Vietnam after 1995.

Number of Overscas Vietnamese

Country Number
1.US.A 950,000
2. France 400,000
3. China 300,000
4. Australia 160,000
5. Thailand 120,000
6. Germany 100,000
7. Russia 100,000
8. Cambodia 100,000
9. Hong Kong 50,000
10. Poland 30,000
11. UK. 25,000
12. Czech, Slovakia 20,000
13. Taiwan 15,000
14, Netherlands 10,000
15. Lao 10,000
16. Uksaine 10,000
17, Belgium 7,000
18. Japan 6,000
Others 200,000
Total 2,600,000

(Source: The Saigon Times, March 30-April 5, 1996)
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As shown below, the number of overseas Vielnamese visiting Vietnam are

increasing since 1991 when they started complying statistics, however there is no
statistics if they setiled down or not. On the other hand, IMF cstimates Ihat
overseas Vietnamese are sending USD1 billion a year to Vicinam.

lumber of Overseas Vietnamese Cdming Hom

Year Number
1991 70,000
1992 100,000
1993 165,000
1994 220,000
1995 265,000
1996 195,000 (Tentative)

(Source: Commitiee for Overseas Vietnamese)

IV.1.2 Human Resources Development Policy in Vietnam

(1) Basic Policy

The human resources development policy in 8th National Congress set twelve
targets for the year 2000 to become an industrialized nation and to make eight to tenfold
the GDP of 1990 by the year 2000.

1)

2)
3)
4)
5)
6)

7
8)
9

the overwhelming majority of five-year-old children will have access 1o pre-
school education

all those aged between 15 and 35 will be literate

to ensure schooling to children of poor households

to ecncourage and support talented and promising students
to emphasize teaching of foreign languages and informatics

to open more boarding schools in difficulty-stricken areas and areas of cthnic
minorities

to combine training with rescarch
to encourage on-the-job training

to increase training overscas and at Jocally-based international training centers

10) to increase the ration of trained labor from 10% at present to around 22% -

25%

11) to raise the educational and professional standards of women
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12) to formulate a strategy on education and training development in the period of
national industrialization and modernization, and etc.

(2) Policy Paper in Information Technology

General concepts and objeclives on human resources development for the
development of information technology (IT) toward 2000 is as follows;

1) to train qualified professionals in the ficld of IT

2} to promote IT education in secondary schoals

3} to disseminate general information on IT throughout society

4) to strengthen the use of IT in the education and training sector itsclf
5) to formulatc a national project on “IT and Education, Training”

And the targets are;

1) not less than 20,000 experts, of which more than half are programmers, about
onc fourth arc analyzers of systems, and one fourth are other experis

2) to set forth a plan for education and training so that managers and experts in
cconomic and technical branches will have the knowledge and skills

3) to increase the dissemination of IT knowledge in secondary school
To achieve these 1argets, the measures below 1o be laken.

1} to sel up or upgrade the IT departments facilities in existing universities or
technological colleges

2) in the 1995 - 1996 plan, IT depariments of National University Hanoi (NUH),
National University Ho Chi Minh (NUHCM), Hanoi University of Technology
(HUT), Ho Chi Minh University of Technology (HCMUT) and Da Nang
University of Technelogy (DUT) can accept annually from 100 to 2C0 new
students who will follow the 4-year education

3) to open a specialized fraining system with 1wo-year duration to train
programmers and technicians in informatics; from now up to the year 2000,

this specialized training system must be able to accept annually about 2,000
students

4) 1o open re-Iraining courses to transfer a significant number of staff, engincers
or students graduated from other branches (math, physics, economics,
engineering...)
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3)

3)

6)

7

8)

%)

to set up a number of Advanced Training Centers for Informatics offering
short-term or mediuvm-term training courses for specialists, trainers and
researchers; in pilot form at MOET, nearby the universities, research institutes
or independent centers set up by non-governmental organizations; partly from
the State-budget, neeessary to atiract funds from cooperative programs with
forcign countrics, from multinationa! and from domestic informatics companies

ta set up an annual plan to send specialists abroad to attend re-training or
advanced training courses; also a plan to select outstanding students to study
at full-time in the developed countries

1o continue the implementation of informatics education programs in the
secondary schools

short-termn and practical training programs to teach the use of computers as a
working tool for an increasingly growing labor force

to devclop the IT application in education and training, firstly to research and
develop software of training with high performance; in the next ycars,
dissemination of informatics training and knowledge about IT; gradually

extend the scope of developing software for teaching foreign language and
others

To encourage education and training, three points are specified.

)

2
3)

10 encourage training, training at vocational training centers and training units
in non-public sector

regulations permilting teaching of IT in both Victnamese and English

multinational companies shall have the responsibilily for recruiting and training
skills for Vietnamese pariners

Policy Paper in Biotechnology

In the Resolution of Vietnam’s Government on the development of biotechnology

to 2010, the action necessary for human resources development is described as below.

Fo build up a line-up of scientific and technological staff and the bases as well
the training program in high schoo!l and re-training of the staff

To achieve this:

1)

MOSTE, together with other related Ministrics, will establish a plan for
reorganization of the system of science and technology organs on
biotechnology and will establish the policy and the training plan in high school
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2)

3)

V.13

the State will stimulate the contact belween the Vietnamese biotechnology
persons in Vietnam and in the world through international seminars and will
improve the invesiment to R & D of biotcchnology

1o utilize high level specialists from other countries in Vietnam and also the
Vieinamese community in abroad become advisor participating directly at the
process of building the program of development, of staff training, of research
on the development of technology

Issues in Human Resources Development

(1) Basic Education

()

&)

1)

2)

Elementary schools is compulsory since 1991, but still about 10% of the
children cannot access 10 school and only 50% can finish lower secondary
school. Many lower secondary schools jointly use elementary scheol
buildings and two shifts sometimes three shifis are practiced.

Foreign languages and compulers need to be taught from lower secondary
schools.

Technical Education and Vocational Training

1} There are far from enough number of vocational training centers especially in
industry related fields.  Also equipment needs to be updated.

2) The curricula are mostly for repair and maintenance, and do not £t for modern
industries, except for the courses in software development.

3) The number of technicians and skitled workers are small to the number of
engineers.

4) The teaching staff of technical and vocational training need to have re-training
to adapt to the new industrial technologies.

5} ‘There are few incentives for faclories to train their employees.

Higher Education

1) The ratio of university and college students among school-age youths is 2.3 -
2.5% and is lowcer than many neighboring countries. The number of
universily and college students need to be increased.

2) Since ex-USSR and Eastern European countries substiluled Vietnamese post-

graduale cducation, graduate schools in Vietnam nced to be improved.
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)

3

4)

After scholarship to study in Russia and Eastern European countries practically
stopped in 1989, teaching stafl' and Ph.D. holders are aging.

Further cooperation between higher education and industries need 1o be
developed.

Industrics

1)

2)
3
4)

5}

Masier plan and strategies to promotc small- and medium-scale enterpriscs
(SMEs) need to be established.

More engineers and higher-level technicians need to be developed.
SMEs cannot access to technical information.

SMEs cannot upgrade the skill level of their labor force by their own
resources.

There is very little government support for training in labor skili and enterprise
management.

1V.2. Lessons from Neighboring Countries

1v.2.1 Singapore

Since 1979, Singapore has been implementing the two programs below to take off

from labor-intensive industries to knowledge- and technology-intensive industries.

(1) Technical Institute Project

Human sesources development division of Economic Development Board had

started five technical institute projects to develop technicians in cooperation with

multinational corporations and bilateral technical cooperation.

1) Precision Engincering lastitute (PEI) and

2) Philips Government Training Centre (PGTC)

were established by cooperation from the private sector, and

3)
4)

Japan-Singapore Technical Institute (JSTI),
German-Singapore Institute (GSI) and

5) French-Singapore Institute (FSI)

were established by bilateral technical cooperation.

1) Precision Engineering Institute (PEI)
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Precision Engincering Institute (PEl) , which was ¢stablished by cooperation
of several German or German-Singaporean enterprises in Singapore, offers Iwo-
year cerlificate program (Technical Level 2) in machining, precision engineering
and die & mold for the graduates of lower secondary schools,

2) Philips Government Training Centre (PGTC)

Philips Government Training Centre (PGTC), which was established in
cooperation with Philips of Netherlands, also offers two-ycar certificate program
(Technical Level 2) in machining, precision engincering and dic & mold for the
graduates of lower secondary schools.

3) Japan-Singapore Technical Institute (JSTI)

Japan-Singapore Technical Institute (JSTI), a project in cooperation with
JICA, also staried from certificate program (Technical Levet 2), however currently
offers industrial technician certificate program, three years for the graduate of
lower secondary schools and two years for the graduate of high schools. The
fields arc mechatronics and industrial electronics.

4) German-Singaporc Institute (GSI)

German-Singapore Institute (GSI) was established in cooperation with GTZ
and offers polytechnic level diploma program in up-to-date production technology,
factory automation and plastic technology. The program is three years for the
graduates of lower secondary schools and two years for those of high schools.

5) French-Singapore Institute (FSI)

French-Singapore Institute (FSI) was ¢stablished in cooperation with the
Chambers of Commerce and Industries of Paris and a clectronics technical institute
under the Commerce. FSI ofters a polytechnic level diploma program in
clectronics. The program is also three years for the graduates of lower secondary
schools and two years for those of high schools.

Scveral keys to the success of these technical institutes can be drawn as follows.

1) These technical institutes offer not only long-term institutional training, but
short-term re-training, contracted-training and others.

2) ‘The institules are being operated independently, thus carning revenues from
testing services, consulting sesvices, trial production, joint-production projects
with enterprise and so on.
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3) The institutes get cooperation from indusiry in management of the institutes,
updating of the curricula etc.

4) Foreign companics and joinl-ventures contribute funds, free leasing of
production machinery and the chair under the name of the company.

S) ‘The salarics of the instructors are comparable with engineers in the private
sector.

6) 'The projects were initiated not by bilateral technical cooperation but by private
sector. ‘There was an idea to cstablish a joint training center among private
enterprises beforehand, Singaporean government followed the idea. Since
private sector took the lead from the beginning, participation of private sector
to the institutes were quite natural.

7) German dual system was applicd and modified in Singapore, and in-plant
training is practiced in the factorics after finishing institutional training or at the
workshop of the institutes.

In February 1993, JSTI, GSI and FMI merged and became parts of Nanyang
Polytechnic, the fourth polytechnic in Singapore.

{2)  Skills Development Fund

Skills Development Fund was eslablished by Skills Development Levy Act in 1979.
Companics are required to contribute 1% (originally 4%) of the salaries of their
employees whose salaries exceed S$1,000 a month 1o the Fund.  Companies can get the
Fund back when their employces get in-plant training, attending seminars, raining or
overscas training. The purpose of the Fund is to promote skill development or re-
cducation of the workers through the incentives for training of employces. All the
companics are the targel of the Fund, however training of the employccs of small- and
medium-scale enlerpriscs is given priority.

Training Grant Scheme (FGS) for conventional skills and Emerging Critical Skills
Development Grant Scheme (FGS-DGS) are the two main programs of SDF.  The
incentives are in three types: i) make up of the salaries of the worker who are having full-
time training (not only for in-plant training, but for full-time training at authorized training
institutes), i) make up for training abroad within 12 wecks, iii) subsidies for training al
authorized training institutes and seminars (30%, S0% or 70% of the fee).

To make the procedure simple, “Approved-in-Principle” applies to the programs
and enterprises can complete the procedure to utilize one of these incentives at the
training institutions not at government offices.
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V.22 Malaysia

In Malaysia, German Malaysia Institute (GMI) project started in 1991 about ten
years behind Singapore.  And now Malaysia French Institute (MF1) and Japan Malaysian
Technical Institute (JMTI) projects are undergoing.

Human Resource Development Fund (HRDF), which is similar to Singapore Skills
Development Fund (SKD), was also introduced to Malaysia. HRDF applies only for
enterprises with more than 50 employees or more than RM (Malaysian ringgit) 2.5 miltion
and 1% of the salarics are compuisory.

Since the concept is same in Malaysia, the points which are characteristic of
Malaysia are described as below.

(1) Development of Technicians/Industrial Technologists

Many vocational training centers at National Occupational Skills Level 1-2
{operators and skilled-workers) which are determined by National Vocational Training
Council (NVTC) exist in Mataysia, but no institutes for Level 3.  On the other hand,
engineers in Malaysia tend nol to go into factories bul remain in air-conditioned offices,
shortage of technicians in factories is critical. Also as industrialization in Malaysia
proceeds and the targets have become modernization of factories, technological
innovation and incubation of supporting industries etc., the crucial point is strenglhening
of research and development abilities {production design and dcvelopmént in the early
stages) and managing abilities. Thus technical training institutes of technicians and
industrial technologists, such as an instructors’ training center CIAST in cooperation with
JICA, GMI, FMI and JMTI have originated with bilateral technical cooperation.

(2) Management of Technical Institutes
1) Penang Skills Development Cenire {(PSDC)

Penang Skills Development Cenire (PSDC) is a training center established by
the federal government, Penang slate governmen!, Penang Development
Corporation (PDC) and 58 forcign and foreign joint-venture companies. The
management of PSDC is characterized by close cooperation between the public and
private sectors.  In the industrial eslates developed by PDC, around 700
enterpriscs with 180 thousands employees, mainly semiconductor refated factories,
are located.  Of which, around 250 enterprises with 130 thousands employees are
foreign or forcign joint-venture companies and more than half of them belong to
electric and clectronic indusiries. Industrial estates, where many same type of
induslrics occupy, a training center cstablished in each eslate is expected to have
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advantages such as i) closeness of working sites and training sites, ii) sharing of
training costs among occupants, ii) easiness of grasping needs of the industry, iv)
cooperation of the private sector in (raining activilics, v} technical fransfer from
large corparations to the supporting industrics. Revenues of PSDC from 1990 to
1995 is as follows and the public sector contributes 36%, while the private sector
64%.

Input 10 Penang Skills Development Centre (in RM)

Government
Federal Government 2,431,475 (18.46%)
Penang State Government 540,000  (4.10%)
PDC by Land and Building 894,000  (6.79%)
PDC by Manpower 27,600 (0.21%)
Building Rehabilitation 885,000 (6.72%)
Public Sector Total 47780715  (36.28%)
Industry
Donation of Equipment & Machinery 2,540,391 (19.29%)
Free Rent of Equipment & Machinery 5,849,920 (44.42%)
Private Sector Total 8,390,311 (63.72%)
Total 13,168,386 (100.00%)

(Source: Hearing a1 PSDC)

PDC, whose chairman is Governor of Penang state, has been playing 2 major
role of organizing occupying enterprises and governments, and Penang state has
cstablished Human Resource Development Council composed of the government,
privale enterprises and educational and training institutes, the first example in state
tevel in Malaysia. The Council has been working on grasping the needs of human
resources in the state and promoting training. ‘The state itself plays a major role in
attracting foreign direct investment and promoting human resources development.

2} German Malaysian Institute (GMI)

German Malaysian Institute (GMI) , which is a high-lcvel training instilute of
production technology and industrial electronics, was established as a company
limited by guarantee - no share capital of MARA, a Malaysian governmental
agency for promoting domestic industries, and Malaysian German Chamber of
Commerce (MGCC). The salaries of the instructors of the institute is well above

“the average of governmenl officers and are comparable with engineers in the
private sector, and that makes GMI possible to maintain good human resources.

The planned budget of GMI and actual cosl at the end of 1993 are as follows.
Originally, GMI was intended to be a governmental institution with 100% subsidics,
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but has changed to become an independent institution with enough fund. GMI .
could get only RM (Mataysian ringgit) 29 million of fund, in reality, instead of !
requested RMBO million, also the interest rate is around 5% lower than expected 7

- 8 % a year. Thus it is difficult to keep the budgel. Conscquently, annual

tuition fee of GMI was increased from RMS5,000 to RM7,000 in 1995,

Budget and Cost of German-Malaysian Institute

Original Plan jn 1990 (in RM mitlion)

Malaysian Side German Side
Equipment & Machinery 21.83{Equipment & Machinery 8.46
Building Rehabilitation 8.17|Dispatch of Experts for 10 years
5 years of Subsidies for Operational Cest 31.50
Malaysian Side Total 61.50] German Side Total 846

Actua) at the end of 1993 (in RM miliion}

Malaysian Side German Side
Equipment & Machinery 5.00| Equipment & Machinery (Federal) 850
Building Rehabililation 9.001ditto (Private) 1.60
Operational Fund 29.00]ditto (Baden-Wuritemberg State) 3.00
ditto (Bayern State) 1.00
Malaysian Side Total 43.00] German Side Total 14.10

(Source: The German-Malaysian Institute Frogress Report - 1992/1993)

Annual operational cost of GMI is RM6 to 8 million, and even afier the raise
of tuition fee from 5,000 to 7,000, it requires annual subsidies of RM2.6 million.
To become an independent institution, minimum fund of RM75 million is necessary,
Because an annual cost per a trainee is round RM20,000, annual (raining fee nceds
to be as expensive as RM20,000 to become a 100% independent institution, which
was made clear in the feasibility study for GML.

Revenue of GMI (in RM million)

20M Fund 75M Fund
Fund 29M x 5% Interest Rat 145 TSM x 5% Interest Rat 375
Tuition RM7,000 x 450 3.15 RM7,000 x 450 3.15
Subsidies 2.60 0.00
Total .20 6.90

(Estimated by JICA Team)

Since the number of enterprises who can accept trainces for in-plant training is
still quite limited, the dual system has been converted to practice in-plant training in
thc workshop of the training institute. The concept is that an enterprises and a

L
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training center coexist under one roof. Production services combined with in-
plant training help the budget of the center too.

The board members of GMI consist of four representatives from the private
sector, three from (raining institutes, iwo from Governments (one from Economic
Planning Unit of Malaysia and one from German Embassy in Malaysia) and the
president of GMI, and again it is clear that participation from the private sector is
taken very seriously.  The services GMI provides to the private sector are:

i)  Three-year full-time diploma level training courses,
iiy Part-time training courses,
iii) On-the-job training of instructars,
iv) Curricula and programs,
v) Up-dated technical information and seminars,
vi) Consulting,
vil) Production services.
On the other hand, the private sector is expected to provide to GMI such as:
i}  Dispatch of sponsored trainees,
if) Acceptance of in-plant trainers’ training,
i} Adjustment and update of curricula,
iv) Promotion of in-house training,
v}  Acceptance of in-plant training
vi) Contract out of projects and training services, and others.

These show that il is essential for training institutes not only giving long-term
institutional training, but providing services such as production services, contracted
training, ioint projects and consulting together with the private sector.

[V.3. Human Resources Development Strategies for High-Tech Industries
1V.3.1 Frame of Human Resources Development in Vietnam

After carefully analyzing the current sifuation and human resources development
policies in Vietnam and lessons in ncighboring countries, the Study Team proposcs four

strategics and programs as the frame for human resources development in Vicinam.
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industei

The number of technical education and vocational training institutes are limited and
they are mainly for maintenance and repairs rather than modern industries. Another
critical issuc is shortage of technicians and skilled workers relative to the number of
cnginecers. To overcome these issues, strengthening of technical education and
vocational training for high-tech industries has the highest priority. For concrete
programs 1o realize this strategy, the Study Team proposes i) to renovate the technical
education and vocational training system to adapt to modern industries, ii) 1o introduce
new skill standard system to upgrade the skill level of technicians and skilled workers, and
iii) to introduce a certification system for engineers and technicians in specific ficlds.

B2 T lernize hiot ucati

Higher education in Vietnam is suffering from low ratio of university and college
students among school age youths, low capacity of graduate schools, aging of university /
college facultics and Ph.D. holders, and misfit to the needs of the industry. Thus for the
carly stage of the renovation of higher education, the Study Team proposes i) to create
more opportunitics for post-graduate students to study abroad, ii) to give more emphasis
on professional education such as applied technologies and business management, and iii)
lo strengthen post-graduate cducation 1o increasc quality teaching staff.

H-3: Tolay the foundation of | jevel for hieh-tech industri
One of the crucial issues in Vietnam is modernization of state factories and
promotion of smali- and medium-scale enterprises, and human resources development is
extremely important as a foundation. Master plan and strategies for industrial human
resources development, however, have not been drafted and no systematic approaches
have been done for enterprises to develop their employees.  The Study Team therefore
proposcs i} 1o cstablish high-tech industries promotion system including incentives for
human resources development, ii) to extend incentives such as human resources
development fund for (raining of employees, and iii) 10 encourage close cooperation
between education/training institutions and enierprises.
-4: . .
In long-term, it is quite important to prepare the environment such that the rising
generation are interested in and thea become familiar with science and technology. Thus
the Study Team therefore proposes i) to give children and young people opportunities to
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touch, feel, play with and learn high technologies, ii) to promote science and foreign
languages ¢ducation from lower secondary schools, and iii) to disseminale compuler-
aided education (CAE) at high schools.

Human Resources Development for High-Tech Industries

T F 3
H-1: To Strengthen Technical Education
and Yocational Training

H-2: To Modernize Higher Education

@ To rencvale the lechnica) education A A @ Tocreste more opportunities for post-
and vocational training sysiem to adapt graduate studeais to study abroad
to modetn industries

® Tointroduce new skill standard sysiem @ To give more emphasis on professional
to upgrade the skill level of technicians education such as applied technologies
ana skilled workers and busipess management

@ Tointroduce a cerdification sysiem for @ To sirengthen post-graduate educafion
enginecrs and lechricians in specific to increase quality teaching siaff
fields

H-3: To Lay the Foundation of Human Resources Development for High-Tech
Industries
To establish high-lech industries promoticn system including incentives for humaa resources development
To extend incentives such as 2 hugman resources development fuad for training of employees
To encourage close cooperation between education/iraining institutions 20d eoterprises

H-4: To Expose the Younger Generation to the World of Science and Technology

@  To give children aed young people oppertuities fo tlouch, feel, play with and leara bigh technologies
@ To promote science and foreign fanguages education from lower secondary schools
@ Todisseminate computer-aided education {CAE) at high schools

Frame of Human Resources Development in Vicinam

IV.3.2 Short- and Medium-Term Strategies

In short- and medium-term, the priorily is given to the programs which have
immediate cifects, and preparation for implementing long-term programs. The Study
Team therefore proposes the short- and medium-ferm sirategies of human resources
development for high-tech industries as follows.

* Shorl-tesm {until 2005): to strengthen post-graduate cducation by
expanding scholarship program for mainly post-graduate studeats to study
abroad; to establish a model technical education/vocational training
institution; to prepare setting foundation of human resources development
for high-tech industrics; to promote computer-aided education (CAE) at
modcl schools.
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+ Medium-term  (until  2010): to  eslablish  several  technical
cducation/vocational training institutions; to establish a system of human
resources development for high-tech industries; to disseminate computer-
aided education nation-wide.

In short- and medium-term therefore,

Hel: T I hnical educati l ional trainine for hish-tect
H2. T \ernize hiel ucati

shal! be materialized fully, and preparation for

H-3:  To Jay the foundation of | evel for high-tech industri
Hat: T l . \ 1d of sci 1 technol

shall be completed.

1V.3.3 Long-Term Strategics

In Iong-tcr'm, not only promoling technical education and vacational training with
immediate effects to develop technicians and skilled workers, but a strategy that will
enablc the younger generation to have fundamental knowledge and to get familiar with
science and technology. The shorl- and medium-term strategies H-1 and H2 are
continuously important:

Hl T | hnical _educati ! ional trainine for high-tect
i dust

H2: T ternize higt jucati

Also H-3 and H-4 are expected 1o become fully effective:

MMWWW | : he world of sci 3 technol
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Table IV-1-1 Number of Economically Active People Aged 15 and Over in Past 7 Days
by Occupation Group and Technical Level in 1996
(Number of Skilled Workers and Technicians to One University Graduale)

Shnfed Skilled
. Middle workers with | workers wfo
Total Universisty | Post Graduate] Vocational | Cedificate | Certilicate Unskitled
otal 36,759,231 LA

Fany:&at: Leader

Enierprise Director

J-Managrmcm Officer i _M‘}_Oi_ﬁ_l
Technical Stafl
Agriculture / Forestry
Technical
Science / Education
Training
[Culture f Ant Officer 75,151
100%
0.2%
[Feanb Cace Officer 253,859
100%
0.6%
Law/ Tnvestigation-related 14,617
Officer T T06%
0.0%
Secretary and Mental-side 188,116
Other Fi

Mining/Coal/Oil Technology
Related and Indusinies

Agricultural

Forestry Related

Aguatic Breeding and 635447 1 619,347
Harvesting § IR0 J% 975%

Transport

Communication /
Post Related

Eifting-machine Controlling

Trading

Public Services

414,728

Other Production Based

749,694

{Scuzce: Status of Labour - Employment in Vietnam 1998}
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Table [V-1-1 Number of Economically Active People Aged 15 and Over in Past 7 Days
by Occupation Group and Technical Level in 1996
(Number of Skilled Workers and Technicians to One University Graduate)

T 0%

skidled 1 Slilked
Middle workers with | workers w/o
Toa Universisty | Post Geaduaie] Vocational | Cedtificate l Certificate Unskilled
otal 36,169,221 824810 11,213 276,391 7e3,483] 32550365
L) ok E f §.3% 5%
1% ! vl
Pariy/Slale Leades 150,736 [JERSSS
{3 & 5%
0.5%
Enterprise Dirgctor 37,437 11,170
O.0% 056
Management Officer 405,152 135,695

3%

Technical Stalf

Agricelture / Forestry
Technical

Science / i:ducabon 128,276
Training TTTTI0e% |
2.0%
Cultare / Art Oilicer 75,153
TTTTo6%
0.2% '
Health {ace Oflicer 233,899
T 100%
2.6%
[Caw 7 Investigation-relaied 14,617
Officet T UToe%
0.0%
Secrelary and Mental-side 185,116
Deher T 100%
05%
Mining,Coal'Odd Technology 3,704,595
Refated and Industsies 0%
10.1%
Agnicultural 24,732180
R {773
67.2%
Forestry Helated 36,268
e
3.1%
Aguatic Breeding and 635442
Harvesting B[/ 3 SRS
Li%
Franspont 737,483 7 212,228 179,614
2.0% . 2818 55.06
Communicalion/ 20927 0 6,598 4,722 15,337
Post Related -y B R N I L IR T 3 1 4
1% L19 &6
H iting-machine Controlling 21,569 0 i68 3485 148 18.062
o T e g g s gy ge
9.0% NA NA NA
Irading 3530562 56.391 15,981 SR.58D 10,187 3283029
100% TEAR £I% TR e
9.6% 1 2.48 192 56.75
frabdic Scrvices 474869 R.667 52 15,0514 16,788 19,467 414,728
F3% T 173 AL 4737
Other Production Based BI8,227 2547 0 13,076 31670 23504 719.691
Y770 A ¥ T P2 B 7 L S 85.4%
2.4% 1 159 .14 27.62

{Source: Status of Labour - Fmploymentin Vieinam 1996)
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Table 1V-1-2 Employment by Level of Technical Skills in 1996

(Number of Skilled Workers and Technicians to One University Graduate)

~ Skillcd
Skilled workers
: ) Middie workerswith | without .
Total Univessity | Post Graduate| Vocatiomal | Cedificate | Cedtificate | Elemensary | Unskilled
Whole Country  §35,866,175F 816,058 1,378,282 761,425[ 636,246
T = - e St | ifi
Red River Delta | 7,383,210
0% | i
2.12
1.50 (Except Elementary) :
Hanoi 1,135,568 128,725 63,5321 54,629 29,295 754,426
TN i = e
! 5.66
{Hai Phong 834,314 663,774
*f}m mw’ "m |
Hatal 1,164,199
100% |
Ho Chi Minh 2,223,198
160%

1.87 (Except Elementary)

{Source: Status of Labour - Employment in Vietnam 1996)
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Table 1V-1-2 Emptoyment by Level of Technical Skills in 1996

ersity Graduate)

(Number of Skilled Workers and Technicians to One Uniy
; ' Shalled I
‘ Skitted workees
: Middle workers with | without
Total University ! Post Graduaie| Vocational | Centificate Cenificate | Elemeatasy | Unskilled
Whole Country  §35.866,175 1,378,282 31,452,198
AT T e |
.67
1.90 (Except Elementary)
Red River Delia | 7,383,210 390,998 233,942 22691 1559 6,209,217
o 1e0% | % % B
1.56 242 24.76
1.50 (Except Eltementary)
Hanoi 1,135,568 63,5321 |
- 106% 0%
tHai Phong 834314
RS 5%
! 1.48 2.74 20.32
2.18 (Except Elemeniary)
Hatai 1,164,199 130 52,133 20,863, 9,240 24,672| 1,033,945
100% | 43%
2.35 44.31
1.29 (Except Efementary)
Ho Chi Minh 2,223,198 152,909 1,973 95,949 102,039 187,792! 31,567| 1,650,955
P T e o
] 0.62 2.08 10.66
1.87 {Except Elementary)

{Source: Status of Fabour - Employment in Vietnam 1996)
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Table 1V-1-3 Number of Economicatly Active People Aged 15 and Over in Past 7 Days
by Occupation Group and Technical Level in 1996
Deiail of Mining/Coal{Oil Technology Related and Industries

(Number of Skilled Workers and Technicians to One Univetsity Graduate)

, Skilied - Skilled
: Middle Workers with | workers w/o :
Total University | Post Graduate| Vocationa) | Cerificate Certificate Unskilled
Mining/Coal/Oil Technology | 3,704,595 1080181 220,870 531,663
Related and Industries 100% | : L3
100%
Motive Equipment-refated 30,393
100% }
6.82%
Miaing/Coal/Oil Technology 6!2?_'}_7
Related 100% |
1.65%
MetallurgyMould/Coke 22,817
Refining 100% f
0.62%
Machine-manufacturing / 562,908
Elestric aod Electronic 1007 |
15.19%
Chemical Industry Related 74,857
100%
2.02%
Paper Industry Related 21,049
100%
10.57%
Buitding Material Preductionf 102,279
160%
2.76%
Aguatic Product Processing 569,168
Related 160%
15.36%
Frinting 31,128
106%
0.84%
Textile 183,854
[ 100%
4.96% .
Garment 776,285 26,434] 161,710
100%
20.95% 91
Leatber / Astificial Leather | 107,212 2,458 7,659
Based 100% %
2.89% 3.61 60.58 576.65
Food Processing 518,415 0] 12,694] 138171 15683 470491
100% L
13.99% 1 2.25 323 83.48
Civil Engincering Refated | 642,990
100% ‘ %
17.36% 1 1.92 1085 50.37

{Source: Status of Labour - Employment ia Vietnam 1996)
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Table [V-1-3 Number of Economically Active People Aged 15 and Over in Past 7 Days
by Occupation Group and Technical Level in 1996
Detail of Mining/Coal/Oil Technology Related and Industries
{Ntnber of Skilled Workers and Technicians to One University Graduate)

776,285]

0%
201.95%

Skitled Skilled
Middle Workers with | workers w/o
Total University | Post Graduate Vocational Cenificate Cetificate Unskilled
Mining Ceal®il Techoology | 3,704,595 48 86—” 96 108,018
Related and Industsies 106% 1.3 %
100%
Muotive Fquipaient-retated 30,393
- 100%
0.82%
MiningCoal Ol Technology 61,247
Related - 100%
1.65%
Metalturgy/Mould Coke 22,817
Refining __n'bo_%
0.62%
Macthige-manofacturing / k§f):2,499§
Eiectric and Flevtionic 100%
15.19%
Chemica] Industey Related 74,857
160%
2.02%
Paper Industry Related 21,049 18,771
100% 5o
0.57% 64.51
Building Matenal Preduction 102,279 86,473
T I00%
2.76%
Aquatic Product Processing 569,168
Redated 100% |
15.36%
Frinting 31 ,]z!
100%
0.84%
Textile
Garrient

beathes / Artificial Leather
Hased

107.212

100% |

2.89%
Food Processing ) 5|8,4i§ | :170,49]
100% ) % L 908%
13995 | 83.48
Civil Enginecring Related 29.0]9; 79,763 7§04.814
9%, L785%
17.36% 1085 1 5637

1Source: Statas of Fabous - Froployment in Vieinam 1996}
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Table IV-1-4 Number of Workforce by Technical Level

University Middle Sklﬂed-{Scmi- Unskilled
Vietnam Total Graduvates | Vocational |skilled Workers!  Workers
‘Total 1n Vietnam 36,789,221 836,028 1,407,721 1,594,874 32,950,369
150% 3.8%
Science, E&T 728,876 7
160%
Mining and Industries 3,704,595
100%
Machine, Blec. and 562,908
Electronic 100%
Chemical Industry 74,857
Related 100%
Thailand - Total Group Leaders|  Workers
Automnotive Industry 5,253 1,839 2,417
in IEA of Thailand 100% 35.0%
(1996) ; 550
Petrochemica? Industry 1,727
in IEA of Thailand 160%
(1596) i
Electronic Industry - 8,897
in 1EA of Thailand 160% - 9,
(1996) s Loy g
o Engneering
Malaysia Total Engincers Assistants

Total in 1990

Civil Engineering

Elecincal & Electronic

“Mechanical Engineering

~Chemical Engineering

“Others ™~

Target in 2000

Civil Engincering

“Electrical & Electronic

Others”

Mechanical Engincerind

Chemical Engineering |
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Table 1V-1-4 Number of Workforce by Technical Level

University Midale ,Skilied-/'Scmi-, Unskalled
Victnam Total Graduates Vocational skilled Workers  Waorkers
Total in Vicinam 36,789,221 836,028 1,407,721 1,594,874; 32,950,369
100% 2.3% 38% 4.3%|
Science, F&T | 28876 334,286 102,787
100% 39.4% 45.9% 14.1%
Mining and Industries | 3,704,595 48,960; 108,017 2,796,224
100% 1.3%| 2.9% 75.5%
Machine, Elec.and |77~ 562,908 16,829 35,682 219,436 290,792
Llectronic 100% 3.6% | 6.3% | 39.0% S1L7%
Chemical Industey | 77774 857| 8,865 58,095
Related 100% 11.8%
l i Foremen/ |
Thailand Total Engincers | Technicians | Group Leaders!  Workers
Automotive Industry 5,253 209 T88; 1,839, 2,417
in 1EA of Thailand 100% 4.0% ! 15.0% ! :
(1996} 3
Petrochemical Industry | 77777 1,729
in IEA of Thailand 106%
(1996)
Elcctronic Industey |7 7T 78,897

in lEA of Thailand 100% d0% - o 99%i 7% | L
(1996) T A e X NN 72 Ve TS
i Engincening :
Malaysia Total FEngineers | Assistanls
Total in 1990 98900] 26500 72,400, :
Civil Ingincering RTGRI] S
Electrical & Electronic o 38,500]
Mechanical Engincering T
Chewmical Engincering | 00l
Others ) 9.200| _
Target in 2000 251,900 X
Civil Engincering 78,000 00
Electrical & Electronic 90,500
! i
Mechanicsl Engincering 432000 10800 324000
. I ! s X
Chemical Engincering 8006 2000 6000
Others P 9700
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Schoot
Year

18]
17
16
15
14
13
12
11

10

Age

24-

23.

17-

16-

15-

14-

13-

12-

Education Fraining Industrial Work Force
graduate (58,500)
65 Uaiversities
315694 * . Engineem
(63,000 yr) A.sastantmgmreﬂ
46 years
Higher
e e {80.000{yr.}
i Shﬂai'mrl:ers -
Upper Secondory

{04 miltion } yr.}

___ {07 milhontyr]

Elementary

Nursery
443,737+
(150,000 yr.)
~3 years
%

(1995 - 1996]) (Figures with * [1994 - 1995]}

Figure IV-1-1 Education and Training System in Vietnam
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School
Year

[15]
17

16

14

13

12

11

10

Age

24-

19-

18-

Post-
L

15694 *
(63,000 7 y1.)
4-6 years

45 Collepes
18409 ¢
{(£3.000/371.)
3 years

graduate (58,500)
IGS Urivessities

244 Technical Secondary Schools {TSS})

174 Vocational Training Schools (VIS)

89,'.\5?(30.000 { y1., Industsies: 20,000/ y1.)

2-3 years
20%

Engineers
Avsistent gagincers

Higher

Technicians

Skifled workers

Semi-skilled workers

Operalors

Lower Secondary
[0.7 mithion § yr ]

Flementary

1! millionfyr]

[1995 - 1996] {Figures with * {1994 - 1993])

443,731

- (150000 y1.}
=3 years

3%

Figure IV-1-1 Education and Training System in Vielnam
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Type of Industry

Machine, Etec. & Electro.

Engineers / Technicians Ratio in Vietnam (1996)

Chemical Industry

M Engineers

Mining snd Industrias .
B Technicians

Science, EAT

Total

O% 10% 20% 30% 40% 50% 60% 70N BO%  90% 100%
Engineers / Technicians Ratio

Type of Industry

Petrachemicael Industry

Engineers / Technicians Ratio in IEA of Thailand {1996)

e

Electronic Industry

¥l Engineers
MW Techniciens

Automotive Industry

&

0% 10% 204 30% 40N  50%  60% 0% BON  90% 100%
Engineers / Technicians Ratio

Type of Industry

Elcetrical & Electronic

Mechanical Engineering

Engineers / Technicians Ratio in Malaysia (1990)

Totalin 1990 18

Civil Engineering

a Enginme;:rs
M Eng. Assistants

Chemica! Engineering

Others

% 10%  20%  30%  40%  50%  BO%  J0%  80%  S0% 100%
Engineers / Technicians Ratio

Type of Industry

Mechanic sl Engneering E

Target in Malaysia (2000)

Target in 2000
Civil Engineering E

Elzctncal & Electronic

] Engineers
(W Eng. Assistants

Chemica! Engineering E

Others

O% 0% 20%  3GR 40%  S0%  €0%  70%  BO%  90%  100%
Engineers / Technicians Ratic

Figdr_c_ IV-1-2 Engineers / Technicians Ratio in Victnam, Thailand and Malaysia
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APPENDIXV RESEARCH AND DEVELOPMENT PROMOTION POLICIES

Vi1

V.2

V.3

V4
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APPENDIXV RESEARCH AND DEVELOPMENT
PROMOTION POLICIES

V.1  Current Situation of R&D Activities

V.1.1 Expeaditure for R&D

Expenditure of State budget for science had increased sharply by 3.8 times from
VND 143.1 billion in 1990 to VND 539.6 billion in 1993 as shown in the table below.
The expenditure corresponded to 0.19% of GDP in 1991, 0.30% in 1992, and 0.40% in
1993. Increase in State budget for science indicates that the Vietnamese Government has
been giving high priority to science,

Expenditure of State Budget for Science in Vietnam

(VND Billion)

1990 1991 1992 1993
Expenditure of State Budget for Science 143.1 1486 3275 5396
GDP al current price 76,707 110,535 136,571
Expenditure for Science per GDP 0.19% 030% 040%

(Source; Statistical Yearbook-1995)

Expenditure for R&D as percentage of GDP are listed below for OECD and
ASEAN countries for comparison with Vietnam. The expenditure in Vicinam includes
only of state organization. R&D expenditure of private sector in Vietnam, which may be
quite smaller than that of state organization, could be neglected for the comparison
purpose.

Expenditure for R&D as % of GDP in Other Couniries in 1993

Malaysia * 0.39 Sweden 3.26
Thailand * 0.16 Australia 1.58
Singapore * 0.86 Belgium 1.66
Iedonesia * 0.18 Austria 1.52
Philippincs * 0.09 Mexico 0.32
US.A. 2.66 Finland 223
Japan 272 Deamark 1.80
Germany 248 Turkey 046
Fraoce 245 Norway 1.94
U.K. 2.19 Porugal 0.63
Itatly 1.30 Ireland 1.22
Canada 1.50 New Zeatand 1.22
Netberlands 1.89 Greece 0.62
Spain 0.88 Ieeland 1.33
Switzerland 2.68

Source: OECD, STIU database November 1995 and
1992 National Survey of Research & Development (Malaysia)

Noie *) : R&D expenditure as percentage of GNP in 1992
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Vietnam’s R&D expenditure in 1993 that is 0.4 % on GDP is smaller than 0.86 %
in Singapor¢, however it is equivalent to Malaysia and lazger than Thailand, Indonesia
and Philippines. Compared with OECD countrics in 1993, it is considerably smaller than
advanced countries such as US, Japan, Gcrmany, France, United Kingddm, Switzerland,
Sweden and Finland of which expenditure exceed 2% on GDP. Vietnam ranked as the
same level as Mexico, Turkey, Greece and Portugal for R&D expenditure.

V.1.2 R&D Personnel

Labor in state sector for science and technology activities decreased from 49,500 in
the year 1990 to 27,200 in the year 1994, while total labor force increased gradually from
30,286,000 10 33,663,900 during the same period. Consequently, labor force for science
and technology in the state sector per 10,000 total labor force decreased from 16.3 in the
year 1990 to 8.1 in the year 1994.

Labor Force for Scicnce and Technology Activities in Vietnam

1990 1991 1992 1993 1994

* Labor in State Sector for Science and 49.5 44.6 115 37.6 27.2
‘Technology Activities (1,000 persons)
* Total Labor Force (1,000 persons) 30,286.0 30,974.0 31,815.2 32,718.0 33,663.9

* Labor Force for Science and Technology in 16.3 14.4 11.3 1.5 8.1
State Sector per 10,000 Labor Force

(Source: Statistical Yearbook-1996 for (1), Statistical Yearbook-1995 for (2) )

The following table shows the R&D personnel per 10,000 total labor force in
Malaysia and OECD countries. All listed countries have more R&D personnel per 10,000
total dabor force than Vietnam, except for 2 persons in Malaysia, 4 in Mexico and 8 for
Turkey.

R&D Personnel per 10,000 Total Labor Force in Other Countries in 1993

Malaysia * 4 Belgium 95
Japan 126 Austria 67
Germaany 125 Mexico 4
France 125 Finland 122
UK. 95 Deamark 95
Italy 58 Turkey 3
Canada 83 Norway 104
Netherlands 97 Portugal 29
Spain 48 Ireland 65
Swilzerland 135 New Zealand 54
Sweden 129 Greece K
Ausiralia 91

Source: OECD, STIU database November 1995 and 1992 National Survey
of Research & Development (Malaysia)
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V.1.3 Institution and Organization for R&D
(1) State R&D Inslitutes

Almost all R&D activities in Vietnam are carried out by State R&D institutes. It
is said that therc arc more than 400 State R&D institutes in Vietnam. As this number
includes many sub-institutes under the R&D institutes, real number of R&D institutes is
less than that.

State R&D institutes are divided into two categories: those belong to the National
Center for Science and Technology (NCST) or the National Center of Social Science
which directly under the Prime Minister, and those under control of Ministrics, agencies
at Ministry’s level, or Government’s agencies. In the Natural Science and Technology
field, there are 17 institutes belong to NCST and 170G institutes under control of
Ministries, agencies at Ministry’s leve), or Government’s agencies.

The function and activities of NCST are:

* to organize and carry out research and development aclivitics in natural
scicnce and in the priority fields of technology,

* 1o improve sci¢ntific and technological resource, and potentials of NCST
including technical / material infrastructure and scientific manpower
training, and

* {0 cooperale with foreign partners in scicnlific and technological R&D.

The following 17 institutes belong to NCST: Institute of Mathematics, Institute of
information Technology, Instilute of Physics, Institute of Chemistry, Institule of Natural
Products, Institute of Biotechnology, Institute of Ecology and Biological Resources,
Institute of Geology, Institute of Geophysics, Institute of Geography, Institute of
Oceanography, Institute of Mechanics, Institute of Material Science, Institute of Tropical
Technology, Institute of Tropical Biology, Institute of Applied Mechanics, and Institute of
Chemical Technology.

R&D institutes under control of Ministries, agencies at Ministry’s level, or
Government’s agencies have a function of applied R&D or strategic function.

(2) Rearrangement of State R&D Institutes

The above mentioned State R&D institutes which are under control of Ministries,
agencies at Ministry’s level, or Government’s agencies are being rearranged to the
structure shown below, in accordance with Goverament decision No. 782 that was issued
on Oclober 24, 1996 and eflective from January 1, 1997.
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R&D inslitutes of type-1 shown on the above figure will be lefi under direct control
of Ministries, agency of Ministry level or Government's agency. Those institutes will
still receive finance from the state budget for their operation and development investment
according to their function, duty and development demand. ‘

Type-2 institutes will belong to State General Corporations such as Vielnam
General Corporation of Chemistry, Vietnam General Corporation of Electricity and
Victnam General Corporation of Oil and Gas. For these institute, their authorized
Ministries and State General Corporations take respo'nsibﬂily of management and giving
assignment to the institutes so as to keep their operation in conformity with that of State
General Corporation.  This type of institutes will receive finance from the state budget
for no more than S years for the salary fund and administrative expenses.

Instilutes those categorized as type-3, 4 and 5 will become institute that operate
with their own budget, as an independent state eniesprise, and as a parl of a state
enterprise, respectively. Institutes of type-6 will be merged with others or slop aperation.

Institutes of type-3 through 6 will be supported by the state budget for no more than 5
years.

Among Statc R&D institutes, 41 institutes have been selected for type-1 as well as
6 institutes for type-2.  Other institutes are being categorized into 6 types.
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V.2 Current Status and Problems of R&D Promotion Policy

V.2.1 Review of Policy
(1) Review of Basic Policy for Science and Technology Promotion

The 1996-2000 five-year plan for socio-economic development describes the basic
policy for science and technology promotion as summarized below. In the five-year plan,
development of science and technology is depicted to enhance the endogenous capacity
as an important factor to drive the process of industrialization and modernization.

1} Objectives
The objectives of the five-year plan are:

» to work oul scientific grounds to be capable of abserbing world
achievements in science and technolegy,

*» 10 carry out inilial development of a number of high-tech field such as
clectronics, information, biotechnology, new materials and automation,

*+ to set up technology renewal by at least 10% per year in various branches
of production, paying special attention to quality of technologics,

» to focus on application of advanced technologies, gradually bringing
Vicinamese technology to the standard of the region, and

+ 10 bring about visible progress in the protection of ecelogical environment.
2) Program

In order 1o achicve the above cobjectives, the following program have been
worked out.

Renewal of technology

The level of technology shoutd be moved directly to modern technology in key
production sectors with impact on many branches, in export production
sectors and in new field of investment. Technology should be improved
continuously for a number of traditional trades. Technical means should be
renewed for inspection, measurement, and control. Automation is nccessary
for enhancing product quatlity.

Development of high-tech

The program to develop information technology should include:
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* to strive to build infrastruciure for information technology by the year
2000,

* o apply information technology to all sectors of national economy so as to
achieve tangible progress in terms of productivity, quality and efficiency,
and

* 10 set up a nation-wide information web connected with a number of
intcrnational webs.

For biotechnelogy, the following actions should be taken.

* 1o develop biotechnology with a view to securing fast generation and
multiplication of new variety of planis and animals,

+ to produce various types of vaccine and antiserum, and agents for rapid and
accurate disease diagnosis, and

* to develop technologies to address environmental pollution.

It is necessary to develop new materials which are highly effective and durable
under the severe tropical condition. Automation should be introduced to a

number of key factories so that it could form the production chain which
determine the quality of products.

Two high-tech zones which serve as a venue for scientific institutions and local
and foreign business to secure high technology and high-tech industries should
be developed in Hanoi and Ho Chi Minh City.

It is essential to develop the various disciplines of natural science and research
into a number of promising fundamental present and [uture issues of science to

keep abreast with the world standards in the fields of mathematics, cybernetics
and calculation, physics, mechanics, chemistry, biology and earth sciences.

Ent  the quality and iy ¢ prod

The quality and competitiveness of Victnamese products should be enhanced
to reach the international standards by applying science and technology
measures and rencwal of institutions and management policies, focusing on a
number of staples such as rice, coflee, rubber, aquatic products, garment, oil
and gas and assembled products. [Institutional network should be placed to
control and cerlify product quality.
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Protection of industrial o

Protection of indusirial property right should be set up in order to cnsure
wholesome competition within the market system and stimulate the creativity
of scicntists and working people.

Locentives
The State is to adopt policies that provide incentives for the application of
technical advances through preferential treatment in tax, credit, import-export

tariffs, ctc. It is nccessary to extend support to the economic sectors which
need scientific rescarch and technological innovation.

R ¢ insti
Rearrangement of science and technology institutions should continue towards
greater concentration on strategic areas of science and technology, closely
linking scientific rescarch with education and training, and placing a number of

existing speciatized research institutes under the direct jurisdiction of various
corporation.

Founding sources

It is indispensable to look for diverse funding sources for rapid increase in
investment for science and technology. Besides budget allocation, policy
measures have to be devised to lap additional sources for investment in science

and technology from business, the various economic sectors, and intcrnational
assistance.

[t is essenlial to ensure rational utilization of natural resources and protection

of the ecological environment. The following measures are listcd for the

protection of the ecological environment.

* Surveys of environmental poliution should be undertaken urgenily to
investigate and evaluate irrational cxploiiation of natural resources that is
detrimental to the environment, and to devise effective remedial measures.

+ The projects for environmental rchabililation and protection should be
carried out.

+ National park and forest rescrves should be created,

* Tree planting should be implemented in cities and industrial cstaies.
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Advanced technigues should be applied for toxic and waste treatment.

All plans and projects of socio-economic development, foreign investment,
and capital construction must be examined and weighed with regard to their
environment impact and their suggested remedial measures.

Environmental degradation caused by production facilities should be
terminated. It is needed to stop at its original source of pollutant, at first
and foremost, of water and air.

It is necessary 10 extend the green coverage to requisite level of ecological
safety.

It is needed to ensure sound working and living environmental conditions in
industrial estates and urban centers, as well as environmental hygiene in
trural area.

(2) Review of Policy on the Development of Information Technology

Resolution of the Government No. 49/CP dated August 4 1993 provides general
concepts and objectives for the development of the information technology (1T) up to the
year 2000. In addition, it shows major measures to ensure implementation of this policy.

1)

2

Gencral concepts

»

IT development is mainly based on the use of foreign technology.
IT development should be based on the “open systems” concepl.

IT development will be mainly application-oriented.

Objectives

*

To develop computer systems and communication facilities as an integrated
network, with sofiware, information systems and databases that can serve
the necds of siate management and key activities of the economy,

To develop in a diffused way the use of IT to increase productivity and the
quality and effecliveness of production and trading, as well as to promote

gradual modecrnization of the production scctors, important services and
national security,

To popularize “information culture” in the society, and

To lay the foundation for an 1T industry, giving priority to the development
of a “software” indusiry.
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3) Contents of R&D in IT

Research work on IT should aim al acquiring modern knowledge and gaining a
thorough insight into development trends of the technology world-wide with a
view to:

L

sclecling appropriate tactics for technology transfer to build up an IT
infrastructure,

conducting rescarch and design of systems, and developing applied
software, and

conducling rescarch for producing IT products, especially software.

It is nccessary to set up an institute for IT under NCST as a leading institute
for conducting R&D in the IT field. Research work in unjversities should be
enhanced. There should be policies to encourage opening 1T R&D units in different
branches and organizations from different economic seclors.

4) Policies and principal measures

Responsible Ministries and Government agencies are specified for the
implementation of the following policies:

information generation and slandardization of information generated in
society,

standardization of imported equipment in the field of IT,
information exchange and protection,
technology transfer and international cooperation,

utilization of foreign consultants and the expertise of Vielnamese living
abroad,

suppori and mobilization of funds for I'T development,

privileges in the utilization of telecommunication facilities by research and
education activities,

protection of intellectual properly and author’s right, and

institutional arrangement for implementation.
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3} Master plan up to the year 2000

The master plan presents the contents of works to be deployed up to the year
2000 to implement the Resolution No. 49/CP. In the master plan, struciuring of IT
R&D is presented as follows:

Structuring of IT R&D

In order to achicve ihe content of R&D of Resolution No. 49/CP, an
assessment is required of efliciency, direction, contents of activities of the
existing institutions of research; thereby to set forth measures to re-oriented

and increase the rescarch staff, material and technical basis for the activities of
R&D as specified:

* 1o build the IT institute belonging to NCST with some other key institutions

belonging to MOSTE, MO, etc. to become the most active force in IT
R&D,

* to sitrengthen the IT department of colleges and universitics with a view to
making them, in addition to the function of education and training,
becoming important units of IT R&D, to develop the capacity of training
staff and involve the young generation in R&D activities,

* by means of policies of assistance and preferential incentives encouraging
the set up of an IT R&D seclion in various branches and localitics, in the
companies belonging to different economic sectors with investment from
local or joint venture sources, and

* 1o build rapidly a database communication network for education, R&D in
nationwide scale under procedures and norms of the Internet and through a
common gateway linkable to Internet, creating favorable conditions for
Vicinamese circles of education, R&D to exchange information with cach
other and with international colteagues.

(3) Review of Policy on the Development of Biotechnology

Resolution of the Government No. 18/CP dated March 11, 1994 provides concepts,

largets, conlents and measures and policies for the development of biotcchnology up to
the year 2010,

1) Concepts

* To devclop the biotechnology in order to oplimize the exploitation,
protection and development of Vietnamese biological resources,

A-V-10



2)

3)

*

To develop the biotechnology in order to make services for the agricultural,
forestall, fishing works, for the protection of the human health and the
living environment, and

To develop the biotechnology based on the choice of the world
achiecvements and their application under the concrete Vieinamese
conditions, for a rapid access in the advanced technology together with the
modernization of the traditional technology.

Target

To vesearch for a large application of scientific and technelogical
achievernents belonging to the world’s biotechnology,

To build up a biotechnalogy development branch, and

To create a system of scientific and technological organizations in the
biotechnology system.

Contents

For the devel ¢ sericul vicul { fisheri

To create the technelogy of rehabitation and multiphication of cereals seeds,
vegetables, flowers, fruits, industrial plants, aquatic vegetal, and forest trees
having a good quality and a high resistance towards the unfavorable
ambient conditions as well as towards the insects and diseases,

To apply the modern biotechnology in cross breeds to exploit the precious
races for developing domestic animals, poultry and sca-products,

To utilize the biotechnolegy measures for developing, maintaining and
stocking the precious and scarce sources genes,

To create industrial production of biclogical fertilizers fixing of nitrogen,
stimulated material for growing, micro-organisms finished products for
vegelal protection,

To apply biotechnology for creating foods rich in nuiritional material
(protein, vitamin), veterinary medicine, various common vaccines serving
the industria} breeding of domestic animals, pouliry, sea-products and wild
animals,

To make research and to develop biotechnology sector for protection and
processing of agricultural, forestry and sea-products in order to reduce
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damages after cropping, to maintain and to improve quality of these
products serving the interior consumption and exportation, and

+ To study the development of processing technology for the standard
products in agriculture, sylviculture and fishing to become high economic
value of products.

For human health

+ To study and develop all technologies belonging to biotechnology sector
producing medicine for disease (realment, taking cspecially care of '
antibiotic drugs production, production of classica} vaccines and some
categories of vaccines new generations,

* To study and develop the industrial production of finished products serving
for diagnosis and treatment of bacterium infected disease or not bacterium
infected, and

¢+ To study and develop biotechnology of producing biological finished
products for the prevention and struggle against malnutrition among
children and for improving for community’s physical strength.

E . | . J biclogical

* To study and develop biotechnology for treatment of city's discharges,
infected sources of water and air,

* To study and develop technologies for ecological environment protection, '
especially for development of the forestry program and recovery with
greenness the unoccupied land,

« To study the development, maintenance and protection of biological
resources, and

* To limit losses of genes sources.

For other technological branches

+ To study and develop biolechnology producing acids and organic solvents,
and

+ To study and apply biotechnology for exploitation of mineral resources, oil
and pas.
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4

For build-up of sci 1 technol ialities of biotechnol

+ To concentrate to build-up a line-up of science and technology (S&T) staft
on homogencous biotechnology level and profession for a short time
duration,

+ To re-train staffs and build-up of training program in the high schoo},
» To reorganize the system of R&D to expand the biolechnology sector,

* On the bases of existing S&T organizations, to fully worked-out
biolechnology institute depeading on NCST,

+ To enhance the laboratories of other research organizations helping them to
receive and improve the foreign technology and to create the technology
for national economical branches, step by step,

+ To transfer some laboratories in specializing of concrete technology
devclopment and technology with medium level to enterprises so that they
can create conditions of investment in their own S&T bases, and

* To build-up banks of genes rapidly as well the banks of data about genera
and species and information of biotechnology.

To build-un the biotechnology ind

s On the bases of the foreign technology, to renew the existing biotechnology
production bases and to establish new production bases with priority for
production and processing bases for agricullure, forestry, sea products, and
production of antibiotic drugs and vaccines,

* On the bases of foreign technology and the technology created in Vietnam,
to proceed the mechanization and modernization of traditional fechnology
of production; fish-sauce, sauce, Soya bean-sauce industry for interior
consumption and exportation, and

 To develop process design and to create equipment chain of biotechnology
for the pilot-base of production, including the priority for design capacity
and equipment chain for fermentation,

Measures and poiicies

1 ine the | S&T ial

Responsible Ministries are specificd for implementation measures in the policy
paper.
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i i policies stimulating the build- biotechnol
The State will stimulate measures in order

* to renew enterprises ar import the advanced !cchnofogy,

* 1o control closely the importation of products and technologies, and

* to cstablish the S&T base for improving increasingly the technology level.
International cooperation

The State will encourage the utilization of high level specialisis from other
countries and Vietnamese communily in abroad for advisers participating

directly at the processes of building the program of development, of staff
training, and of R&D of the technology.

Funds of investment

The State gives invesiment to scientific research works about the development
of the S&T potentialities. The investment to develop the production in the
sector related to biotechnology is arranged by the enterprises themselves.
Particularly towards the manufacturing of the products having a public service

character and the living environment protection, the State will invest the whole
or partly.

(4) Policy on the Development of Materials S&T

Resolution of the Government No. 88/CP dated December 31, 1996 provides
objeclives, oricntation, contents and measures and policies for the development of
materials S&T till the year 2010,

1) Objectives

» To take a number of sectors of the malerial industry to the level of the
developed countries in the region by the year 2000,

* To take a number of sectors of the material industry to the medium
advanced leve! of the world by the year 2010,

* To build Vietnam’s materials industry on a firm basis and with a structure
capable of mecling the requirement of producing materials for the key
industrics of the national economy, and

« To cstablish a system of R&D institutions.
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2)

3)

Orienlation

[ ]

To attach importance to the study, and raise the intrinsic S&T capability to
receive, adap! and modify the imported technologies to suit to practical
conditions and requirements of produciion,

To pay altention 1o the development of technologies that use natural
resources and minerals available in Vietnam, conducting R&D of advanced

technologics in the manufacturing of traditional materials and new
malerials,

To make in depth investment, improving the existing technologies focusing
on the processes that determine the technical properties of materials and
competitiveness of products,

To atiach imporiance to developing small and medium-scale establishments,
and

The State to support R&D of new and high technologics and encourage the
material industries 1o apply them.

Contents

Concentrated on the realization of the following major contents.

Metal materials

Production of steel and basic metal materials of various kinds (non-coke
melallurgical technology),

Production of high-qualily steel, steet alloy and other alloys for machine
building, chemicals, cement and petroleum technologies,

Requirement of national defense, advanced molding technologies for
pracessing, treatment, analysis and tesling,

Powder metallurgy, material for soldering, spray-coating and manufacturing
composite meial materials,

Processing of copper and aluminum and their alloy,
Mineral prospection and exploration , and general treatment of mincrals,

Producing ferro-alloys and high-quality metal oxides from Vietnam’s
mineral resources,

Producing pure and superpure metals, precious and rare metals, and

advanced technical materials from rare earths, and
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+ Producing special alloys for use in electricily, electronics and other
industries.

C . il

* Cement manufacture technology: the “dry” method with highly-automalic
advanced lechnology to upgrade and renew “wel” method, and

+ Types of cement: special types such as durable sulfate cement for usc in the
sea environment, cement for us¢ in oil wells, high-intensity cement, and
Portland-Puzzolan cement for use in special structures, besides the common
Llype of Portland cement,

Cerami Jain and gl "

+ Technology for producing materials with high-level technical properties as
substitutes for some kinds of steel and alloys,

+ Technology for art ceramics and porcelains for export,

* Technology for fire-resistant materials with quantity and quality that satisty
most of the need of metallurgical, glass and cement industries,

* Technology for manufacturing porous ceramics and catalytic layers,
insulation porcelain for use in electric equipment and high-voltage
iransmission lines, ceramic materials used in the tseatment of environmental
pollution, and

* Technology for producing construction glass, medical glass, glass for
scientific laboratories, glass for lighting industry, high-quality glass for
decoration, electricity-insulating glass, heat-insulating fiber glass, fiber glass
for composite materials and optical fiber glass.

Polymer materials
+ Composite materials from flexible and inflexible heated polymers reinforced
with glass fiber, basalt fiber and carbon fiber,

* ‘Technology for denaturing wood with polymer substances,

* High-grade products and composite materials from natural rubber, vegetal
resins and oils,

+ Various types of painl and other anti-corrosion composite materials for
protecting melals in strong corrosive environments such as sea water, hot
and humid cavironment, equipment used in the chemical industry, etc,
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* Polymer composite materials for electric and clectronic purposes in harsh
environmenial conditions, and

* Special polymer membranes, biological polymers, polymers used for
biological dissolution, polymer used for treatment of environmental
pollution and othcr special polymers.

P ion of fal

Application of protecting material methods under the tropical climatic
conditions of Vietnam, especially the coastal areas and the sea environment
including:

* protecting sea construction by electrical methods,

* coaling layer, and

*+ inhibitors.

El . ia]

* Manufacturing technology of high-quality ferrite, rare earth magnet,
amorphous and micro-crystal materials,

» Manufaciuring technology of sensor materials and component (semi-
conductor, super-conductor, new electricity conducting substances,
piczoclectsic ceramics) used in measuring equipment, automation
equipment, for biological and medical purposes,

»  Manufactaring technology of opto-elecironic and photonic materials and
components: light-emitting semiconductive materials and components,
semiconductive lascr, non-liner optic materials, oplic conductor, amplified

optic conductor, laser disc, opto-electric materials, etc, and

» Manufacturing technology of energy admitting and converling materials
used as power sources of elecironic cquipment.

4) Major policies and measurcs
+ The S&T plans for material should be drawn up on the national scale.

» The S&T of material should be built up by rcorganizing R&D institutions,
concentrating on the establishment of a aumber of key units in the key areas,
setting up high-tech zoncs, and sctting up a number of establishments for
manufaciuring and R&D of new material technologics.
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R&D should be set up with building an appropriate mechanism for
combining scientific activities and production activities.

Establishments for training should be upgraded and built at different
institutions and universitics as well as improving the professional leve).
International training instilutions should be encouraged to set up branches,
sub-institutes, and sub-department for training in Vietnam. People should
be sent to abroad for training.

Domestic establishments to international cooperation should be encouraged.
Domestic and foreign enterprises should be encouraged to invest in fields of
prioritized material in high-tech zone and export processing zone,

The State shall invest in R&D. It shall also draw up policies and preferential
measures {o mobilize capital sources from enterprises, ¢conomic sectors,
produclion organizations, to attract foreign investment capital and to
support the training, scientific rescarch and application of material
technologies panlly with fund from the State budget and international aid,
especially from ODA program.

V.2.2 Problems

There are some problems in the current status of R&D in Vietnam. They sheuld be
solved for promotion of R&D in the high-tech fields.

Although there arc many state research institutes in Vietnam, their functions
are¢ somelime overlapped. Therefore, it is almost inevitable that state budget
and human resource, which are limited in Vietnam, are scattered. This is not
considered an efficient way.

Vielnamese enterprises have a weak capability for R&D. Due to this
wcakness, Vielnamese enterprises cannotl develop new products, nor
improve product quality sufficiently.

High-tech R&D institutes which belong to universities are focusing on
education.  They are rather small-scale and their R&D capability is inferior
to capacity of institutes under NCST or Ministries.

Expenditure for R&D is limited in Vietnam as mentioned in the section
V.1.1 of this appendix. It is very diflicult to mobilize other sources of
invesiment than the state budget to promote S&T.

Most of stale rescarch institutes in the high-tech field need to increase the
number of their stalt and further education and training of their staff.
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* In many research institutes, equipment for R&D works is not sufficient in
terms of modernity and the number of it.

¢ Many research institutes are not satisfied with their R&D environment
including building facilitics, floor space and telecommunication facilitics. In
some cases, staff of research institutes does not have a good access of both
foreign and domestic information.

+ Activitics of R&D instilules are not only R&D, but also education for
master and doctor degree and contract jobs such as consignment R&D,
development of software, constancy, education of enterprise’s employecs,
manufacturing and selling of instruments and equipment, and engineering
services. Income from such contract jobs covers a large portion of total
expenditure of each institute, althcugh the ratio of income from contract
jobs to that from the state budget largely depends on the character of the
institutes. Accordingly, the staff do not devote all their encrgy and effort for
their research and study.

V.3 Target Fields of R&D
V.3.1 R&D Activitics and High-Tech Industrialization

High-tech is defined as technology that expands the fronticr of existing
tcchnologies by incorporating the fruits of advanced scicntific researches. Therefore a
high-tech indusiry that produces high-tech products needs continuous R&D activitics to
introduce new products with new and increased functions to the market. The contribution
of R&D activities to production is quite large in the case of high-tech industry, compared
with the conventional industry.

The figure below illustrates the R&D activities for S&T and production which are
nccessary for the high-tech industrialization. The basic research is made for science and
fundamental parts of technology to set up hypotheses and theories, or to acquire new
knowledge of facts. The applied R&D includes research activities for looking for
possibilities that knowledge is fit for practical use, searching for new applications of
existing methods, and d'evelopment of new products. The third stage, that is R&D for
industrial technology. The achievements of the applied R&D become applicable for
production lhroﬁgh this stage. This stage includes the design of production facilities and
process, and manufacturing protolype of them.
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R&D for High-Tech Industrialization

—

BASIC APPLIED RESEARCH R&D for INDUSTRIAL
RESEARCH & DEVELOPMENT TECHNOLOGY

V.3.2 R&D Fields to be Promoted

The following industries are chosen as target high-tech industries. In these fields,
R&D activities should be promoted for high-tech industrialization.

Informatics,

Machine and mechatronics,
Biotechnology,

New materials, and

Pro-environment technologies including new encigy

V.4 R&D Promotion Strategics

V.4.1 Framework of R&D Strategy

Decsirable R&D strategics for high-tech promotion are proposed as follows.

(1) Strategy R-1: “ To rcinforce national basis of R&D”

The basis of R&D in Vielnam presenls some problems such as overlapped
functions among slate R&D institutes, weak R&D capability of industry and universitics,
less rescarchers and R&D budget than advanced countries, and R&D environment that
needs improvement. Reinforcement of the R&D basis is necessary, as a strategy, to solve
these problems for promotion of R&D of the high-tech field. The following programs are
proposed for this strategy: rearrangement of statc R&D institutes with a review of the
present natjonal organization of R&D from view points of higﬁvlech promolion,
promotion of intcrnational cooperative research works, increase in R&D budget, increase

in number of rescarchers, cducation of researchers, and consiruction of high-tech parks
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sujtable for high-tech R&D. As a priorily project for this strategy, establishment of the
National High-tech R&D Center is proposed.

(2) Strategy R-2: “To accelerate technology transfer from overseas countries”

Technology transfer from overseas countries, in the shori-term period, is
appropriate to catch up advanced countries in terms of high-tech industries, being capable
of saving time and capital for R&D. However, it is not necessarily active. It is proposed
as the second strategy for high-tech R&D promotion that technology fransfer from
overscas countries be accelerated. The definite program proposed are: relaxation of
restriction on technology transfer, permission of the royally calculation method on the
basis of sales value, establishment of clear procedure for oblaining approvals of
technology transfer, and provision of incentives for technology transfer.

(3) Strategy R-3: “To bring up the R&D capability of industry”

Vielnamese enterprises have weak R&D capability, from the State enterprises up to
the private enterprises. Due to this weakness, Vietnamese enterprises cannot develop new
products nor improve product quality sufficiently. It is essemtial for high-tech industry
promotion that enterprises’ capability for R&D be brought up. The following concrete
programs are proposed for this strategy: strengthening the relation between R&D
institutes and enterprises, and provision of tax incentives for enterprises’ R&D activity.

(4) Strategy R-4: “To promote the protection of the industria} property right”

The protection of the industrial property right is effective measure for the R&D
promotion, since it is good incentive for rescarchers to carry out R&D activities and for
facilitation technology transfer from overseas countrics. Legal system has already been
prepared 1o some extent for the protection of the industrial properiy right, however, its
application should be improved. The proposed definite programs includes: provision of
information service, reinforcement of exccution power of the National Office of Industrial
Property {(NOIP) and the Copy Right Office, strict execution of regulation against illegal
copies and goods, and amendment of the Civil Code stipulating protection of copy right
lo avoid unnecessary confusion and misunderstanding.

(5) Strategy R-5: “To accelerate the spread of forcign /domestic technologies over
Vietnam”

It is important for industrialization to spread technology that was transferred from
foreign countrics or obtained by R&D in Vietnam. It should be accclerated. As a practical

program for this stratcgy, cstablishment of a techno-market that is an organization 1o
mediate technology is proposcd.
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The figure on the next page illusirates the framework that consists of five strategies,
programs and priorily projccts to promote R&D for high-tech. The strategics are divided
into the short/medium-term  strategics and long-term  strategics in terms of
implementation period.

V.4.2 Short and Medium Term Stcategy

Vietnamese enterprises do not have much accumulation of technology and capital,
therefore, they cannot afford to assign human resources and to invest for technology
development, However, they are obliged to calch up ASEAN countries urgently. Under
such circumstances, the path that Vietnam should pursue in the short and medium term
periods is proposed below.

* In the short-term frame {up to the year 2005), Vietnam should acquire
technology from foreign countries, followed by promoting R&D for
indusirial technology bascd on the acquired technology.

* In the medium-term frame {from the year 2006 to 2010), Vietnam should
promote the applied R&D aiming at acquisition of own technology,
continuing the technology transfer from foreign countries.
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Promotion High-Tech R&D

Strategy R-1: To reinforce Strategy R-3: To bring up | | |Strategy R-5: To accelerate the
national basis for R&D the R&D capability of spread of foreign / domestic
industry technologies over Victnam
®  Rearrangement of state R&D ®  Strengthening the relation ®  Establishment of a techno-
institutes between R&D inshitutes market that is an organization
e Prioxity project (Establishment and enterprises to mediate technology
of the National High-tech R&D ®  Providing 1ax incentives for
Center) enterprises’ R&D activities

®  Promotion of international

rative research work Strategy R-2: To accelerate | {Steategy R-4: To promote the

technology transfer from protection of the industrial
®  Inaease in R&D budget overseas countries ptoperty righ
Increase in number of
researchers ®  Relaxalion of restriction on ®  Amendment of Civil Code
° Construction of bigh-tech parks technology transfer stipulating protection of copy right

to avoid unnecessary confusion

®  Permission of the royalty and misunderstanding

caloulation method on the

basis of sales value ®  Provision of information service

®  Establishment of clear ®  Reinforcement of execution power
procedure for obtaining of NOIP and Copy Right Office
approvals ef technalogy ®  Strict execution of repulation
transfer

against itlegal oopies and poods
®  Provision of incentives for
technology transfer

Framework of R&D Promotion Strategies

In the short and medium term frame, the following four sirategies should be applied
for promotion of R&D.

* Strategy R-1: * To reinforce national basis of R&D”

Strategy R-2: “To accelerate technology transfer from overseas countries”

*

Strategy R-3: “To bring up the R&D capability of industry”

» Strategy R-4: “To promote the protection of the industrial properly right”
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