Table 2.1 (2) Distribution of Establishments surveyed
- by Industry and by Reglon

) Sumatda  Java Kalimantan Sulawesi Others | Total
10 Agricultuce 24 22 10 0 3 59
20 Mining 4 s 2 0 o | 1
30 Manufacturing 251 1,156 63 40 44 - 1,554
40 Utilities 4 8 0 0 o | 12
50 Construclion 72 102 i 20 16 24 234
60 Trade . 159 - 401 44 72 66 742
70 Transporiation 31 92 8 8 6 145
80 Finance 57 225 18 12 23 335
90 Other Services 15 36 8 -1 1 &4
Total 617 2,047 1713 152 167 3,156

Source : The Establishment Suwc}

3) Contents of the Survey
- Inquiries were made to e¢ach of the eslabhshmenls about the hmng,__ :
- employment, training, technical evaluation, etc., of its employces mainly
universily graduates majoring sciencefengineering, polytechnic gradugl_es’, and
ordinary high school/vocational high school geaduates’ engaged in field work.
- The data showing corcelation between EM academic carcer, EM engineering
-specialization, and job classification at the company were also requés_tédi The
questionnaire was designed in such a way that extensive and detailed infofntation }
- zibo'ut‘ the present condition of EM employment in Indoﬁeﬁ'x could bé obiai‘ned a _
:In order ‘to avoid confusnon in the estabhshmems survcy, engmeers were .
limited to graduates of science and engineering umversltnes, techmc;ans to
graduates of polytechnic schools, and skitled workets to graduates of hlgh schools
and those workers who have 10 or more years of work experience. In this report,
the above theee classes of EM are shown in italics to discriminate them from the
general EM names without regard to academic careers.

() Majof Results of the Bstablishment Sﬁr\}ey"

Del' ned as lhose persons who have diploma D1, D2, or D3.

! Defined as SLTA/SLTP graduates who handle machinery and equ:pment and who have at least 10 years
of experience in the technical field,

* This section was presented by the Study Team at International Seminar on 'I‘ralnmg Restructuring and
“the Labor Markel in Indonesia (organized by DEPNAKER and tne World Bank at Jakarta on November
7-9,1995).
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() Distribution of EM

The respondents fall in only 0.10% of total population of establishments in
Indonesia ‘at the end of 1994°. However, due to intentional weighting on
establishments of large size and manufacturing sector, the result can show a
whole picture of status quo of EM in Indonesia,

Atéordihg’ to weighting samples to represent the total  population,
- approximately 700,000 engincers, 1,000,000 technicians and 19,600,000 skilled
workers are estimated to be on work at present. Total number of BEM defined in
this Study is close to 21 million, which occupies 30.4% of tolal employment’ (see
Figure 2, 1) ‘

“Others -
606% . |,

“Others™ represents employecs other !han EM (manages clerks, unskilled workcrs elc ).

: Source: l‘heLstabhshmenl Suney

Fig‘ufe 2.1 Present constimﬁbn of EM in total employment

th ass:siame of BES staffs, the S!udy Team estimates the total popufation ofes!abhshmems as
3 ,256,067.
"Fotal employment estimated by the weighting samples is 69,153,000 which falls in resonable sanges
compared to 64,589, 327 estimated by SAKERNAS in February, 1993 (excluding self employed
workers),
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13M of more or less 30% in total employment is reasonable compared to other
countries, however, the distribution of engineers, technicians and skilled workers
seems very unique. Namely, in average, proporiion of techn_icians' is too sz_llla.
Consequently, major part of present Indonesian EM is dominated by skilled
workers. | , ' .

This tendency of small prbporlion of technicians and large prdportidn of skilled
worke'rs‘ gets intensificd as size of establishment is smallcr'(s:cei Figure 2.2).

5
R

I S f?f
L 6,000,000 EM
at 70,000 large -t 440,000 medium

establishments - establishments

= Hhgineer: 1

. ¢ 2,700,000 small
establishments
. Figures next to ‘-‘Techni_cidn" and “Skilled Worker” represent each pfopor(ions_.pér

: - ohe Bngineer in each size of establish menls,
' Source : The Bstablishment Survey _ o :
- Figure 2.2 Average EM Configuration per establishment size

: Oridinarily 5 to 10 technicians work per one engineer in developed countries.’
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Focusing proportion of engincer, technician and- skilled worker at each
industrial sector, it is found that many manufacturing sectors are not engineer
intensive in terms of number (see Figure 2.3). And generally speaking, present
Indonesian industrial sectors range between engincer / technician infensive
(construction, mining ctc.) and skilled worker intensive {other manufacturing,
wtilities etc.) '

It can be seen that the mannfactuﬁng indusiries as a whole are not coginger-
intensive, but skilled worker-intensive.

From the viewpoint of manpower distribution; the findings in 1.2 that present

Engineers’
share

® Construction |
® Mining -

Agricultureg |

Finan
C emicals \

M 'e'fag N
| '1: el | & Tog 1!93 HOt.hers |
anspo (TotaiManufaclunng) n

Paper %‘%ﬁ

Utilitiosss Othor M#g. Skllleghg'%rkers

Technicians'
share |

17 mduslnal scciors are plotted in three dunens:ons which represeat deviations of
every EM's share of each sector from average of whole industries (measuces are
normalized with total average as zero).

Source : The Establishment Survey

Figure 2,3 Distribution of industrial sectors in average shares of EM

-6



level of Indonesian industrial technologies is not 50 advanced, is:affirmed,
because:

a. share of skilled workers in EM is extremely high as Figure 2.1 although EM
in total occupies appropriate portion of employment,

b. number of technicians is not enough compared to engineers as Figure 2.2,
and

¢. even at manufacturing industries which should lead innovation of industrial
technologtes, the portions of engineers and technicians ate less than average
figures of all industries. '

2) Vertical and Horizonta! Matching

Generally speaking, most engineers graduate in science/engincering from
universities and most skilled workers graduate from high schools. In particular,
the latter correspondence is universally found over the eslabhshments surveyed,
regardless of establishment sizes and industrial sectors. The former
correspondencé (engineer — university graduate) is relatively weak in every small
size establishments and the trade and service sectors’. The cortespondence
between - technicians  and polytechnic graduateé is genérally weak.
Characteristicaily, it is not very strong even in the manufacturing industries'”,
Considerable number of vniversity graduates are employed as technicians in large
establishments and major part of technicians in small eslablishments graduate -
from high schools. In scctor- -wise, agricultuie, construction and finance employ
large number of universily graduates as (echntcnans :

The "vertical mismatch" is especially nouceable in the relauonshlp between
university graduates and technicians. Nevertheless, few establishinents say they
-find it difficult to secure adequate numbers of univeréily gradliates majoring in
science/engineering, polytechnic graduates, and high school graduates.
Therefore, the distribution of BM and the vertical mismalch described above, may
be interpreted as reflecting that the current level of technicat requirements for EM
in Indonesia’s industrial world is not high. Namely, industrial world can

Proporlmn of university gradi:ales in enginecrs is approximately, only 10% af service sectors, while the
propomon at all other sectors is over 70%..
On!y 10% of technicians graduate from polytechnics in manufac!urmg sector, which is similar to
technicians in trade sector and second lowest of all sectors.
" More or less 20% of technicians in these three sectors graduate from wniversities.
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ENGINEER TECHNICIAN SKILLEDWORKER -
0% 5% 0% % 50% 0% 0% % 100%

Small 78%

' Umversny gradua!e : .Polytechmc graduate [ g High school graduate @(ﬁhﬂs

{Source The Estabhshment Survey)
Figmo' 2.4 'ESupply source of EM per establishment size

ENGINEER TECHNICIAN  SKILLEDWORKER
: o : ‘ % ‘ '

Source T he Establ:shmem Survey

: Figure 2 5 Supply sou:ce of EM per establishment sec!or
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ENGINEER ' TECHNICIAN SKILLEDWORKER

) % 100% -yf 5% 0% ¥ 50 1005
LA L A L A o
1°+ ” R
Large 1% ' 24% "_‘-‘45%3- 20%
15% SR i) S
I 1 N B
Medium| 50% ‘f‘%J 31% g 8% 53%
Small 21%1 78% 40%
I _

[Jl piversity whadiate [_’]I’ﬂ viechnie wradnate [_]HHJI sehool giaduate [I-U()lhu\

(Soorce - Fhe Estabishiment S oy

Figure 2.4  Supply source of EM per establishmeant size

ENGINEER TECHNICIAN SKILLEDWORKER
O - 50% " 100¢%, oh 54 100% 1)
Aghcuiture] h —I-[ j T‘; h
Mol ] Ef:j";ii“_fg}

!\H.‘muf.}cturirlg{ig)m *gin__‘[—‘-;[_iﬂ
Utikties [ ]
(..ons!mctlon{ UJ
hade[ ) ’ [-! H
T;ansporlL __—‘—‘E
Finance L,,‘_____“ _Ji_i_g " B
I B I S I

[_J{ niveraty griate , Polvtechnic _;;:\ldu.ui‘ Dlligh school wraduale @i()ihess

Sosrce - Hie Bsvablishisent Suiney

[ S
L B
L _H
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|
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Figure 2.5 .Supply source of EM per establishment sector
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merely require a level of technician to the university graduates substantially
- provided with quality of engineer. :

At “large" and "medivm” establishments, the - techitical backgrounds: of
engineers and technicians, respectively, nearly matelv the contents of jobs they are
doing, except in the fields of metals and production control™. Thus, it may be said

* that thé degrec of "horizonital mismatch” is small (sée Figure .2.'6).} - -

(1) Engineers S N

% W A% o s% logu
Biology(118) ] :

Chemiabry(148) 8.

Architecture(109%)]

Civil engineering(305 ]
Elecleiciy (13

Electronics(i19)]-

Comiputer Scicace(85}.
Mcch.mics(?QIO) |
. !g!cla!!urgy(?b)

MEining(25)

Peedustion contiok(25f

. A2) Technicians S ‘ ~ _
0% . 2Q% 4Q%' . 60% : 8(}%. - IOP%'
Biclogy(45) .
Chemistry(131)
Architeture(58)
o1 érgincoring(2ts
i Elecldcity(218
Electronizs(1453f:,

- Compuler lciepsctm
Mechanics{403)
Metatlurgy(22)
Minlng(12)

© Aeronsutics(§)
Brofuction f.onlmlﬁlﬁ)

Source : The Establishment Survey-Unwgighted samp'les=

Figure 2.6 Correspondence between Major and Job of EM
‘Remarks! ' Bars in Figure 2.6 represent proportions of engineers and fechnicians,
¢ respectively, whose fields of speciatization malch the present jobs assigned lo -
' them (e.g., university graduates who majored in tnechanics and are working as
mechanical engineers). Figutes in parentheses al the right of field of .
" specialization indicate numbers of establishments where personnet with stch
 specialization work, in which the malch ratio is averaged. ' ?

" Aceording 10 dafa aggregated by indusirial sector categories, the perfect maiching between technical -
background (field of specialization) of BM and job assigned to EM is found in 96% of enginéers and
92% of technicians at "large" establishmeants and in 100% of engineers and 80% of fechnicians at
“"medium” establishments.
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3)

% of Lstab l: shments

a0t

Behirid the above close correspondence between major and actual job of
engineers, there would be a fact that university graduates are being oversupplied
and employérs can easily find persons with rccjuired titles. Once assigned to the
job, engineers and technicians would not be relocated, since the required
technicat fields still lack in diversity and ﬂex:bnh[y reﬂcclmg not so high level of

technical rcqmrunents at prosent

Rccruat \
Most of cslabhshments survcyed find no problem in hiring any class of EM as
shown in Figure 2.7. This indicates that the estabhshmems survcye(l find no
problem in hiring any class of EM. '

" ‘Many employers say that they are quite satisfied with the !echs of technical
education that ncwly employed technical and erigineering personnel recelyed_at'
their schools. This may be ascribable to the 0verc$limatioh of academic carcer

[Unil:. Enterptise)

Coi _53%

5 e

: DEngincers .

. |Orectnicians |
W Skitied Korkers

n¥

EO 7%

19% 19%

"4%

0 fo - I I ” I“T‘}..’i.ﬂ

Very easy . Easy o NoUdifficult | Ditficult . Very difficutt

‘Souirce : The Establishment Survey

- .Figure 2.7 Conditions concerning recruiiment of employees In sufficient quantities
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and there is teﬁdency that excessive emphasis is placed on "alma mater” and some
quatifications which have little to do with the practice of business. This tendency
is especially strong when it comes to recruiting engineers (see Figore 2.8).

~ Quality of school

Work experience

| 10% L,
| 970 P R —
2 _ o £ recommendation
¢
. 5 Attitude
- Knowledge™=<: ‘ - 38%
. H 2 9 - -: : . . .
o o _3/° Quality of school
. Work experience . cou22R |

. 35%. 'fi.\?j L“ ; 7"'. ;-‘.-_' ]
32%

§Good »
recommendation

SR b L o
Knowledge "1
T % Good L
: y recommencatlon

Attitude
J21% -

P

Knowledge
5%

Average for‘alle'stablishmentswhichjrecitcd relevant students last year, : :

" Source': The Establishment Survey

Figure 2.8 Points lo see at recruiting new graduates
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and there is tendency that excessive emphasis is pliced on "alima mater ™ wd some
qualifications which have linle to do with the practice of bustizess. This eadency

is especially strong when i comes 1o recraiting engirieers tsee Figure 2.8).

Quality of school

' 5 Good
)]
27% . ‘ recoimmendation

SRR s > Attitude
Knowledge™=Su@iafinaals™" 389

23%

Work experience

5%

L8 Good _
e/ recommendation

i

ey %

Knowledge ﬁ%}f‘t“de
24% |
% Good .
appr-. recommencation

Attitude

27%

Work experienceix::a '
51% g

i 1%

Knowledge
15%

Average for all establishments which recited refevant studeats lase vew

Sourve - Ihe Establistinent Survey

Figure 2.8 Points to see at recruiting new graduates
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The average age of newly employed engineers and technicions, respectively, is
higher by several yecars than the standard age at which they should graduate
universities and polytechnics”, This suggests that in the case of engineers and
technicians, the so-called external efficiency is not high, Namely, the knowledge
and experience they have acquired are not effectively ‘utilized. Besides, in the
meanfime, the level of technology -which 'c()mp'rises the knowledge “and
experience of university and polytechnic graduates might decline. Thus, the total
loss is substantially great.

Most of the establishments surveyed are satisﬁed with the levels of skill and
technology of their employees: 88% for engineers, 90% for technicians, and 92%
for skilled workers. Probably, this reflects the fact that the levels of skill and
technology needed are not so high. In other words, there might not be nwuch
incentive for the improvement of technology. In many cases, establishments
recruit technical and engineering personnel through help-wanted ads or personal

“contacts. In any categorics of EM, the ratio of persons who ﬁnd jobs with the help -
Of their schools is small,

" Incidentally, lherc are not many establishments which will recruit employces at

other companies",

[Unit: % of Enterprises]

" Very high ja—
M
. 0 N B
T ngh
| : :
¥ PR
o '£ : :
. 5 O éngineers
A I!ttl low | ;
1] ¢ B fechnicians
N . O Skilled Horkers
Mostly low

—1 e Il s Fl —L J

o 5 10 15 2 % 3 35 40 45 50
' % of Enterprises

 Source’: The Establishment Survey

Figure 2.9 Establishment satlsfaction with employes molivalion

The average age of newly employed engineers is 27, and that of newly employed rechnicians is 25.
"I any industsial sector and region, not more than 10% or so for engineers and technicians. In the case
of "skilled workers,” the percentage is still smaller. This denies the views given in 1.3(5)1)d. Namely,
the low degree of interest the universities show in helping their graduates to find jobs {e.g., the
graduates' Kst is not maintained) seems to be atiributable to universities® own problem.
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As seen in Figure 2.9, 40% of establishments stated that their EM have “high”
work motivation, and 45% of establishments stated that their EM have "0OK”
molivation. In interviews with personnel managers, the Study Team learned that
management of most enterprises do not have very demanding expectations of EM.
This may be onc of the reasons that BEM receive mostly high and “OK”
evaluations. Referring to our study results in other countries in Asia, Indonesia
nceds EM with high motivation. Though Indonesian employers would have to
require their EM to be more eager to work i.e. imiproving productivity or quality
assurance and being diligent from the stand point of company’s performances in
Indonesia, the survey result could not always show the level of their motivation is
high.

4) Wage
It is not uncommon that erngirneers earn twice as much as teclmr'cim;s', who in
 turn eam twice as much as skilled workers. A wage gap like this exists at all sizes
- of establishments (see Figure 2.10). Except that wages of all EM in agr-icultur'e:
sector arc noficeably low and those of technicians in finance sector are high,
generatly speaking, the wage gap by industry is small for every class of EM.

Average wages in 35 year old oo Average' wages In 35 years old

‘ by Establishment Sizes : by Industriai Sectors
Thousand Rp/month - o o " Thousand Rmeonth' ' o
: 1, Y e '
11'000 - 1o - Lngineer. . |
’ R - e
" 800 400 L I
or oo KA '
> Pl =]
600 300 [ 4oc - I
z toehn o
) _ w0 PR
400 °§3§ 200}, ., 2 -
\ﬁ ! '*‘;3‘ sm’ edw |
£y A .
200 1) % _\3 .?{g 100] == wWorker
_worker J o TR PP
0 ; Manut- . Yrade
Large Medlum . Small atluring :
Agriculture  Conslruction Finance

Wage does not include bonus or other fringe benefit. _D_iafnonds in the left chart -
represent average of each BM's wage for every size of establishments and bacs
behind diamonds show its statistical variation.

Soarcé : The Bstablishment Survey
Flgure 2,10 Average Wages of EM at age of 35
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The results shown above restate the probleni of difference in treatment of EM

that has been pointed ont in Part 1",

5) Placement and R&D
The present condition of job assignments of engineers and technicians is shown
in Table 2.2. The smaller the scale of establishient, the more conspicuous is the

trend of the parting of engineers and technicians from the production scene. This

is especiatly true with manufactoring industries. It is conceivable that at small

establishincits, engineers who are generally small in number have to take care of

more than one department.

108 |
608 |
sox |

4o
308
208
10y
ox

(Source : The Establishment Survey) chxark:r

Table 2.2 Assignment of engineer and technician by department

. [Unit: %)
___Department Engineer dechnician
Planning/Design 23.7 (429) 14.2 (28.2)
Production 38.2 (10.3) S1S 0 (11.8)
Pucchasing S (24) 3.4 (5.3)
Marketing 1.3 (28.6) 5.5 (8.2)
Other 254 (159 254 (46.5)

(Nete) Figures in parentheses are those for small and mediuny- sized enterpnses

Source The Bstablishment Survey

- 142-New Products

{4b-R&D

8%

[UNIT: % Answering YES) -

Engineersin 1
;stat}lishmem' ‘
{Unit:Pesson)

af

@1 to 5

06 to 10
O to 15
a1f to 20
021 to %6
W51 ta 250

14 = Emcrﬁds??:leve!ophg new products
b = Enterprise doing R&D

Figure 2.1t Correlation between number of engineer in establishment and

daveloping new products or doing R&D

" Part 1 1.3 (5)2)c [Page 1-35).
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However, it is small and medium-sized companies that really need production
technology and engincering on the production scene, The fact that considerable
proportions of engineers are engaged in design and sales suggests that the
engincers are making insufficient contributions to the improvement of
productivity and technology. -

Of the establishments surveyed; 80% are not developing new products for
" themiselves and 84% are not conducting research and development. (See Table
2.3 and Table 2.4)

Backmg the recognition that the development of new products and R&D
activity are the responsibility of engmecrs the propoition of establishments which

conduct product development and R&D is higher among those which hold more-
than S0 engireers (See Figure 2.11}.

Engineers ate also playing an important roié in introducing new tcchnologies' :
from industrialized countries and in ‘cooperating  with human rcsourc'ss '
development agencies. Only 13% of the establishments surveyed are cooperatmg

~with human resources development agencies. (See Table 2. 5) ‘

Table 2.3 - The enterprises develop new products
Unit: Enterprises)

Value Frequéncy %
YES! 604: .| - 191
. NO : 2552 L 809
TOTAL s 3!56 il 1000

Source : The Eslabhchmenl Sunay

Tabla 2.4 The enterprises conduct research & development
Unit: Eniterprises)

Value ' Frequency - C %
YES 530 168
- NO 2,626 832
TOTAL . 3,156 100.0

Source : The Establishment Survey
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Table 2.5 Cooperation with educational institutions

{Unit: Enterprises]

Value Frequency %
YES 408 12.9
_ NO 2,748 87.1
TOTAL 3,156 100.0

" Source : The Establishment Survey

'0) In-House Training of BM

‘In-house training for EM is implemented at about one-half of the

establishments. Generally speaking, however, the smaller the establishinent size,

the lower is the rate of implementation. Coinpared with engineers and technicians,
skilled workers are given less in-house lraining (see Table 2.6).

Table 2.6 Implementation of in-House Training for EM

Skilled workers

Engineers _ Technicians
Large Medium Small |Lasge Medium Small | Large Medium  Small
‘39 Manufacturing | $3% 4% 17%| 57%  41%  10%| S51%  25% 7%
.50 Construction - 5%  34% 26% | 60% 45% 21%| 53% 4% 2%
. 60 Trade | ssa% 3% 38% | T0%  69% - 3% | 59% 43% 24%
70 Financial Services. [ 79% 7% 75% | 66% 70%  S6%| 6% 61% S1%
55%

[(Average){ S6%  50% 40% | 60% 52% 3%

© 8%

: 25%

: Sourx.e The Es!abhshmentSurvey—unwelghtedsamples . S
' : [n“73?(engmeers) 756(techmc:ans) 2235(sk|!led workera.)] L

“The in-house training for engineers consisls mainly’ of classcoom studies,

mcludmg lectures. In the case of technicians and sku’fed workers, by contrast, OJT
- accounts for largcr proporiions of in-house training {see Flgure 2.12).

_(3)'E 'iPrescnt Condmon of EM Supply and Demand found at Establishment Survcy

: Results

The major findings at the establishment survey about the present condition of EM

in Indonesia arc summarized betow.

1) Engineers
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J
|

100% .
0% -ger pow
20% T

80% - -
70% 4
60% -

50% ;
40%
30%
20%
10%
0%

TE

A Others
oyt

a0t

B lectures, etc.

5

Eagi- ~Tech- Skilledi  Engl.  Tech- Skilled Fech- SIE-rIIeJ
reers  nicfond workerg rages  miclans workees niclans workers
Large - Medium Small
establishments  establishments  establishments

Scurce : The Establishment Survéy- unweighted samples.
~375(engmeers) 408(Iechmc$ans)
- 1,359{skilled workers)

Figure 2.12 Contents of In-House Yraining by EélabliShmgnt Size

- There is not much demand for ehgineets except in a few large corporalions

b. The corcelalion between  the: ficid of spccnahzatlon at school and the Job'

2

- assignment, al company is slrong, and the techuology demanded of engmeers
lacks in dlversﬂy ; SRR

- At many companics, engineers: are: guaranteed w:th much h:gher salanes than
" !echmc:ans, which seem to be paid mgardless of engineers performancc :

Technicians
Share of technicians is inproportionally small This tcndency is mtensmud as

jcstabllshment size gets smaller, -
‘There is tendency that the dcmaﬁd for technicians is met, by “veriical gap”. This

tendency is especnally consplcuous at large establishients (umvcrsnly gradualcs '
as technicians) and small eslablishments (high school graduates as techmc:ans)

‘The correlation between ‘the  field of specialization at schoo! and the _]Ob

assignment at company is strong, and the techniques demanded of technicians
lack in diversity. _

Only small propottions of small and medmm sized manufacturing companics
provide in-hovise training for technicians.
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3) Skilled workers

a.

Dominating portion of EM demand in number of persons is occupied by skilled
workers at present. This tendency is intensified as establishment size gets smaller,
Many of skilled workers earn much less than technicians.

The in-house training for skilled workers is less popular than that for engineers
and technicians. And, the smaller the company scale, the less is the opportimity
for skifled workers to be given in-house training. At sinall and medium-sized -
manufacturing compénies. in patticular, in-house teaining for skifled workers is

seldom implemented.

11-18



2.2

(H

)

2)

Outlook for EM Supply and Deinand

Method of EM Supply/Demand Forecast

Purpose of Forecast

In this study, in place of the total employment projected in PJP-11, the future
employment estimated by the Study Team shall be assumed”, The future
employment was estimated as an essential - prerequisite for achieving' the
economic growth planned in PIP-1I through the prescribed course of development.
The first purpose of the EM supply/demand forecast is to clearly indicate the
volume of EM émploymcnt in the total employment.

Ina se.nsc, the EM development plans and policies are measures to ¢liminate

'~ both the actual and predictable impediments to achieving the assumed cconomic

growth under the above scenario. The second purpoSe_ of the EM supply/demand
for_c'cas{' is to indicate future problems relating to EM supply and demand.

()uthne of Forecasting Procedure
As a tool for estimaling future EM demand from the macro condmons of the
above scehario, an input-output modcl 1s used. Using the l'ulun, final demand and

input coefficients” as exogenous vanab!cs the ouiput and value added by

'mduslrlal sector are oblained, which i is mulhplled by the hbor mput cocfﬁcncnts .

leadmg to fhe forecast number of LM mqu;rcd in the fulure hy industeial sector

. ;_ © and by occupalron By comparmg the forecast results waih lhc L\i _supply . by -

3y

‘academic career’ p]anned in PJP-II, an EM supply dcmand gap in the future is
" detected and at the sanie time, an attempt is made to extracl growth impeding and

promotmg factors as problems to tackle.
The forecasting process is scheinatically shown in Figure 2 13.
Limitations of Forecast _ : o
The forecasting procedure used in the prc'sent_sludy involves several probtéms,
such as (1) the prlob'iem of rc!iabil'ity of forecast over a period as long as 25 years,
(2) problems inherent in input—output model®”, and (3) proh!ems arising from

* See 1.1(3)2) [Page 1-19).
v Explained later. Sce 2.2(2)1) [Page 11-20].
" The “supply-demand gap" detected by this forecast model does not necessarily reveal concrele
problems, such as unemployment. Ralhcr itis a reference in identifying possible problems {(see
. 2 (1)) [Page 1129} :
ol hey consist of two questions, One is whether or nol the change in technology can be accurately

(to be continued)
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Final demand -
{exo0. variables)

Demand forecast modef%

Quiput ¢stimation

Afnou nt {Rp.)%

" Conversion into Supply flow of
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Figure 213 EM Supply-Demand Forecasting Process

incomplete data® used in the forecast. Thus, the forecasting method is meaningful
only as a tool ‘for detecting problems within the framework of PIP-IL It is,
lhcrcforc assumed that the forecasting method shall be commualiy vahdated as
“the forecasl premlses will ch’mge in the future. '

(2)- . Premises and Parameters for Demand Forecast

1) Iput Coefficient
© Of the past decade, Indonesia’s economic-related structuce has deepened very
s!owly but cons;stcntly even after the departure from the oil-dependent economy
‘during 1980 1985 (see Figure 2.14).
s true lhat due to the undcrdevaloped supporting industries, etc., the inter-

: ‘(L(Jflllﬂu\'.‘d)
" reptesented by the |nput coefficient, which is a price model, not a quantity model. The other is 5 the

~ validity of assuming the complete utilization of césources. With respect 1o the former question, price
which is substantialed using as many piice indexes as possible shall be substituted for quantity. As for

 the latter, there is no solution but to study the possibitity of the interruption of multiplicr effect and
reflect the study results in evaluating the forecast value.

* tn Indonesia, dependable time-serial statistics about eapital stock and wages are unavailable. (The
¢xisting capital stock statistics are based on cslimates; wage statistics are gathered every year, but they
are also bascd on estimates from survey results of some 200 samples.)
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Figure 2.14 Transitions in Total Output Induction Coefficients™
in Indonesta, Mataysia and South Korea

industty relations in Indonesia are weaker than in other countries. But, the
Indonesian ndwstrial structure is showing sophistication at a st'lble pace, slarlmg '
from this low fevel. ' '

- Therefore, it is possible _tol emulate the transitions in the past by projecting the
trend of input structure™. When the structural change in input coefficients of

Indonesia's industry is projected along this consistent trend, the intcﬁr—inilusiry
“structure after 2013/4 comes close to those of Malaysia and Sou!h Korea at the
‘ume when the two counlnes are consu]ered to reach its ccononuc lummg pomtf
(see Figure 2.15). In lme with lhe macroscoplc undershndmg of PIP- Il in this-
‘study, the extended structural changc in the pasl input cocfflclenls in !ndoneﬂla IS; :
-used as a parameter in the EM demiand foncasl :

* Coefiicient indicating how much output (multiple of 1) the final demand of 1 (composition by
industrial sector is expressed in %) brings about lhmugh the nwlup!lcr effect of the inferjndustry-
relations structure of a country. It is determined by two factors-production inducing mcl’huml by
indusiry and final demand cémposition hy industry. The trend lines in the diagram an, approximation b)
a quadratic curve. '

* To cheek the explanation of structural changes in the past, an RAS estimation was made v.nh a
nonsquare Matrix containing a vatue-added section. (The RAS algorithm at the time of IR H was
modified accordingly.) The input coeflicient matrix was eslimated as follows. The values obtaingd by R
vector (oK rows) and S vector (n columns) were proportionally changed so that the sum of each row
became 1. An attempl was also made to estimate the matrix using the RECRAS method (developed by
Japan Development Bank's Equipment Investiment Research Institite) which always gives 1 as the sum
of row. However, when data about Indonesia was inpul, the most important "value added coeflicient”

reacted excessively. Becaase of this, the modified RAS methed produced better results of emulation
(to be continued)
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2) Labor Cocfficient

With the exception of mining and construction, all the industries of Indonesia

have continued to improve in labor productivity {amount of value added per -

- nuinber of labor = average labor productivity) (see Table 2.7). The improvement

~ of labor productivity is especially conspicuous in the wood- products; chemical,

and machinery indusiries. It should be noted that the marked improvements in

‘labor productivity in’ those industries are attributable to the fact that capital

‘investments producing a high value added ‘which oulpaces the employment
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geowth have been made. It is not that any increase in GDP is directly reflected in
the employment. The Study Team estimates the 2018/9 employment to be 2.0
times of the 1993 employment, meanwhile GDP is planned to become sixfold (on
1993 price basis). This indicates that the average labor productivity rises 2.9 times
in that period™. -

The trend of average labor productivity” by indusiry and occupations
corresponding to engineer, technician, and skilled worker® was calculated on the
basis of Indonesia's employment table data. It can be projected to obtain an labor
input coefficient as the multiplicand for the amount of value added”.

Table 2.7 Transition in Average Labor Productivity in Indonesia
(GDP per employee: 1 billion rupiar) -

1986 1985 . 1990 fnnwal
. . ‘ : ) growth rate
" Agricuiture - 093 0.96 109 1.64%
- Mining . 8028 4976 QI 1525
Manufacture: Food 3.20 F 345 4,45 3.37%
Textiles .17 - 1.65 . 248 - 176%
Timber ctc. 0.78 1.19 237 11.68% ¢
" Pulp&Paper 339 378 . 838 - B.60%
Chemiicals 8.28 2984 2347 1098%
- Ceramics etc. - 1.49 ..:247 200 - - 298%
Basic Metals 10.61 1320 - 1803 - 544%
Machinrery 3. - 528 ¢ - 871 £ 9.99%
e Other Mg, 054 223 08T 049%
Utilities  © S 939 . 626 ¢ 1088 c 148%
- Construction A9 443 LAl 021%
i frade 2490 0 ¢ 241 S 36 2.38%,
~ Transporlation etc. C281 428 0 5200 0 634%
* Financial services 2096 . 6255 45.03 - - 1.95%
Other services .84 © 203 214 1.49%
Average 216 230 2.80 2.61%

Source : Employment Table and Input-ouiput table statistics processed
the Study Team (on 1990 constani price)

H Based on PIP-11, the emyployment grmﬁh estimate of which is more conservalive, the impm\'e‘ment'in
average labor productivily during the period under cosisideration becomes 3.1 times.

* To derive subsequenl resulls, it was assumed that the average Tabor productivity for each of the jobs be
projected in a geometric series. M seems that in PIP-1§ too, a decline in labor productivily {increase in
employment} in the construction sector is forecast.

* Here. the Study Team decides on the jobs of engineers, technicians, and skilled workers.

¥ For process of estimating the coefticients, see APPENDIX 1.
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3) Correlation with Academic Background and Technical Field of Specialization

It should be noted that the demand for engineers, technicians, and skilled
workers by industrial sector oblained by the above forecasting process is valid
only for specific occupations. It cannot be directly compared with the actual
su'p})ly, that is, the manpower stocks divided into categories of academic
background and technicat field of speciatization. Identifying a supply-demand gap
is work involving subjective judgment, and the establishment survey results
should provide information which serves as a ‘standard of judgment™ By
multiplying the EM academic background composition by industry. shown in
Figure 2.5 (Page 11-8), and the specialization ficld composition (only for
engineers-and technicians), shown in Table 2.8 below, by the EM demand for
each specific job, it is possible to obtain the figures that can be compared directly
with the supply of EM. |

Table 2.8 = Composition of EM by Industry and by Major .
(Average figures for Engineers and Technicians)

10 20- 0 30 40 50 &0 S0 80 S0
Agri- oo Manuface L 0 Const- ~ Transpor- Financial . Other
) cubture Mining - turing Utiities .. ruciion i CIationelc.  services  services
© ! Biology C65% 9% 1Ha . . 1% 6% % W%, 50%
| Chemistry % ; % 9% 0% . 6% . 3% - 2% 1 13%
- Architecture ¢ o . 6%, % o 0% ST 3% %
P Civiteng. . % 3% 0% 6% . 69% e . 21%, ¢ 30%
© Clectricity. L 6% 40% | 6% 8% - B% 3% :
. Elegtropics = | © 1% - e 1% % 2% 4% 3%
: Computer o P 4% 3% Lo L I :
- Mechanics L 5% §% 6% - 2% “15% CTE L 6%
Metallurgy - o PR : A% S L . R
Mining -0 - 0t 61R r EEETRRE N - SRS - T 3% 13%
Acronaytics : ; £% . Do G o D o
¢ Peoduction 1% ‘ 2% : . 9% 3% 6%
"o Nuclear power | ) ) Sl ‘ : .
" Others ‘ 204 8% 7% 3% 12% % . W% - 6%
Total 0% 100% 100% - 100%  100% 0% 100% 100%  100%

Source: the Bstablishment Survey

" e . N _— . . A
A conditional base of judgment, e.g., "If the preseat condition of overgqualified employment is allowed
to continue, then so-and-so gap can occur.”
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Results of Forecasts

(3

1) Demand Forecas!

Table 2.9 Forecast EM Demand in Indonesia by Industry and Cccupation

(1) 200344 _
(A _ ®) (A)Yx(B) .
Value addad Average labor peoductivity EM Deand
{uillion Rp.)] (inversed figures to extention of Tab.2.3) {thouszad persoas)
.. s Skitled } Engi-  Techak  Skilled
. Eogireers  Technicians e | oS ok
Agriculture 58,742 0.0006 00121 00033 3. 697 . 122
Miniag. .y 3899 00009 00024 0.0M3 BB A&
Masufacture: Food 40,491 0.0004 00035 0.1248 14 138 4566
Textiles 7048 0.0005 0.0048 0.1904 4 b TR I 1
Ticaber ¢t &1 00001 - - 00016 0.1329 | 10 £06
Pulp&Prper| 13,864 0.0007 0.0031 0.0429 0 @ 584
Chemicals 41,157 0.0004 0.0013 00102 Y] 5 413
© Ceramics et 2758 00011 0.0063 04544 ) 1249
. Basic Metals 16,214 0.0004 - 00024 00332 7. » 528
Machicery 16,3301 0.0015 0.0072. 0.0315 B 1s 506
e theeMEg) o 308 00332 . OMESE 06y W St 508
Utilities 8946 0.0025 00235 0009 .. M 1w 35
Coastruction 20,668 0.0036 0.0005 0.2853 n 9 ¢ 5795
Trade 56,617 00001 0.6012 Q0044 8 &1 247
Teanspostation et 3,504 00030 00050~ 0.0028 91 156 . 86
Fiasocial services - 80,179 0.0001 0.0044 0.0005 oM $1
Diher sémvices 39,624 0.0050 00324 00577 194 1262 2248
_Total 476,956 88 - 32610 191
{2 20189 . . - n :
_ : (A) . SN 'l - LA @
Vaboe added Average labor prodectivity i EM Demand
(trillion Rp.}] (inversed figures 1o extention of Tab.2.3) - {thousand porsous)
. P ' Skilled | Eogi: | Techni-  Skilkd
: | _ Engineers thlbnfcwns‘ sirkess | ocers o & :
© Agriculure 93,484 00005 00118 | 00| B 9% - 214
Mising.____ 111,020 00006.... 00017 . 00030f 55 458 219
Manufacture: Food 123,649 0.0003 0.0028 0.1008 S W 295 10540
 Teatiles 17,34 0.0003 0.0023 0.098 4 ¥ 130
Timber eic. 22, 0.0000 T 00004 0.031 ° 8 701
PulpdPaper 113066 - 00003 00013 0.0182 b e LI
Chemicals 156,423 0.0001 00004 0.0031 s 413
Ceramics et 6,618 0.0010 00059 042731 7 B 20
Basic Metals] 101,008 0.0003 0.0016 00219 A% 1867
Machisery 48214 0.0005 0.0025 0.0110 A 102 as0
e Obte Mg AN 0010 0736y 22384) 8 0 78 U84
Uthiies 26,801 - 00012 00117 0.0030 B w5 61
Coastruction 34,872 0.0054 0.0007 04306 1592t 12691
Trade 6168 . 0.0001 0005 0001 8 54 456
Transporuation erc| 100,355 0.0016 0.0030 00017 13 253 148
Financial services 310913 0.000G 0.0030 © 00002 12 810 48
ihersenvices  } 0 78,644 Q.0065 60379 00518 433 2518 3445
Tonl . 1,481,613 _— 1,004 5326 31089

Source: Processed by the § tudy Teamn

11-25




‘The EM demand in each of 2003/4 and 201879, forecast using the paramelers

" described above, is as shown in Table 2.9. The total demand for the three classes

of EM is estimated to reach 24 million persons (1.2 times of the 1994 figure) in
2003/4 and 44 million persons (2.1 times of the 1994 figure} in 2018/9.

'2) Comparison with Supply Estimate (1) - "Verlicél Mismatch" .

Based on the educational plan of ‘PJP-II, the numbers of graduates in
sciencefengineering from universities, polytechnics, and voéationallbrdinary high
schools ‘in the future were estimated. The total number will be 18.1 million in
199879, 22.967 million in 2003/4, and 39.5 mitlion in 2018/9 (2.0 million
university graduates, 0.8 million polytechnic graduwates, and 36.7 million high
school graduates)”. Thus, in terins of total number of EM, it is expected that the
supply and demand will become neaﬂy balanced in 2003/4 and then, an
undersupply will occur in 2018/9.

Judging from the above supply forecast that assumed the current supply

capacity of polytechnics as the starting poini (for forecasting the number of
polytechnic graduates), it is polytechnic graduates — the asswned prime supply
source of technicians — that will become extremely undersupplied (the demand for
technicians will be 12.2 times of the supply in 2003/4 and 7.1 times of the supply
in 2018/9): On the other hand, assuming that the ratio of students who go on to

universities will increase dr.mnuoally and lhe labor producllvny in mdustry wnlll :

iinprove appntmblyz graduates in smcncc!cngmcermg from um\cmty ~the

- assumed pnmc supp!y source of cngmeer:. ~ will become extremely ovcra.upphed' '

5 ﬂ(lhc supply wrll ‘be 1.1 times of the dcmand in 2003/4 and 2.0 times of the -

“demand in 2018/9). With respect to the supply -demand of hlgh school .gradualcs
~and skilled workers, they will be close to be balanced in 2003/4 (laki'ng info
account the decline in labor force participation rate in the future} and be
- ‘undersupplicd in 2018/9. . o
As seen’in Table 2.2, 51% of technicians wo'rkz directly on produclion, f:o;lipa_rcd
to 38% of engincers. Large numbers of engincers are assigned to positions away
from production, like planning, design, and markeling. If there is a large gap in the
. ‘supply of technicians in the future, this will have a direct negative impact on
- manufacturing production in Indonesia.

¥ See Table 1.5 in Part 1, 1.3(3)2) {Page 1-29]. The amount of {uture stock (on population composition
basis) was estimated by adding the Tutuse supply flow sequentially to the amount of existing stock,
{ollowing the PIP-1I plan to improve the rate of studenis who go on to schools of higher grade.
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3) Comparison with Supply Forecast (2) — "Horizontal Gap”
Assuining that today's relaiivcly simple correlation between job assignment and
field of specialization of engineers™" continues to hold true in the future, the
future demand for engincers by field of specialization can be obtained as Table
2.10 by multiplying the forecast demand by the EM composition by industry and
by ficld of specialization shown in Table 2.8.

Comparing this demand with the amount of manpower stock™ by academic
background and by field of specialization obtained by assuming that the present
trend of technical speciﬁlization continues in the fulure, it is expected thal cven
with university graduates being oversupplied, engineers in the ficlds of
conslruction, civil engineering, and computer science will become extremely
undersupplied”. In particular, engineers in construction and civil engineering are

Table 2.10 Estimated Engineer Demand by Sector and Major

- 2018/19 - o
fUnit 1000 persons) -
10 20 3. - 40 . 50 6 - 70 20 90

Agn- h_tin-:: Afanu- _Uﬂ!itv Con_st.—. Trade Trans- Fin- Others | (Total)

: colture  ing -0 facture T mction - T poft coance :

Biology 24 T2 2 2 6 ! st] 98
Chenmistry S o 20 2 . k| 52 80
Architecture | . 4 T 4 16 - H 1 i - 54
Civleng. N § 13 6wz by gl o186
Electicity | T F I [ S R _ 8| . 66
CElecwonies 1t . 0 T T g et (52| 0 65
Computer - : RN T o e oo 8] 27,
Mechanics -, K R S X T A [ 13 ok ML o 99
Metallurgy 7| ¢ 0 ¢ 0 0 A 2 . 180 23
“Mining |0 44 AR 2 D Lo P52 98
Aeronautics | ¢ s R : : _ 18 23
Production b (A S ]
Nuclear power| ! ' 0 ‘0 ‘ . ' : ] )
Others .~ .17 11 2 3 ! 6 2 38| 6%
{Tota}) iz 65 133 n 163 6 88 10 402| 928

Source @ Estimated by The Stody

¥iuis already evident that technicians will bccmnc a'bsu!uicly dnq:rsupplicd. Therefore, the supply-
demand forecast comparison ifm' technicians has been omitted in this report. '

" This prentise Hself needs fo be re-validated in a detailed study of the MACTOSCOPIC SCENATIO.

" The forecast amount of stock used in this report is the oric used in IR-IL Since the correspondence
between the 14 ficlds of specialization used in the establishment survey and the present ficlds of
specialization has not been completely verified yet, it shall be tested in the futwre analysis of the ¢
stablishment survey resulis. ,

* The forecast demand for engineers in construclion dnd civil engincering in 2018/2 is 240,000 persons,
‘while the estimated stock for engineers specializing in architecture is 14,700, Similarly, the forecast
demand for engineers in computer scicnce in 2018/9 is 27,000 persons, while the estimated stock for
engineers specializing in mathematics and computers is only 20,700 in 2018/9. Sce Table 2.10 in Pant 11,

2.2(3)3) {Page 11-27) and see Table 1.5 in Part 1, 1.3(3)2) [Page 1-29]).
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characterized by a high degree of specialization because of the qualification
system. It may, therefore, be said that the short supply of engincers in those two
fields can hardly be covered by any other EM.
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2.3 Supply-Demand Gap and Issues for EM Development planning
(1) Viewpoint of Evaluating EM Supply-Demand Gap

1} Implication of Supply-Demand Gap

In the present study, attention is paid to "supply-demand gap” as a cluc for
formulating measures to develop EM resources. It should be noted, howwer, that
“supply-demand gap” is not an actual gap but a conceptual gap as described
below., _

The information obtained from the establishment survey gives the present
condition of the EM that has been realized as the actually employed. It does not
directly indicate the existing EM supply-demand gap quantitatively. Even so,
based on the understanding of the present condition of EM supply (described in
detail in Part 1), quantitatively expré.ssed condition of EM at the place of demand
can be interpreted as indicating "supply-demand gap” in the backgrc-lind."For
example, the fact that polylechnic graduates account for a relatively :small

- proportion of technicians (quantitatively expressed condition of the dema_nd side,
sec Figure 2.4) suggests that the supply of polytechnic graduates is ‘small
{(quantilative present condition of supply). Thus, it is :lmderslodd that there 1sa ,
supply gap in terms of polytechnic graduates — fecfmicidns o '

"Qualitative opinions advanced from the establishment surwy ﬂl't also used as - |

- indicators to mlerpn,l the conceptual “supply-demand gap Ior eviamplc lhe' ‘

_oplmons that it is not difficult and even easy for 1b0vc 80% of eslabhshmems to :
recruit EM (see Figure 27) and that around 90% of embhshmems aré satisfied
with the technical qualifications of their EM (sce II- 13) suggesl the ovubupply of
EM to the preseat level of qualitative EM demand. '
The "supply-demand gap” as a quantative differcnce between supply and
- demand which is derived from the forecast model used in the prc’séni study cannot
- oceur in reality. Any inpul-oulpm model is based on the assumption that a __ce’nai.n

amount of employmeént is secured, which reflects the appropriate Slipply‘f-démahd o

adjustment made by the cuerent labor market. If a subslantial 'slupply-dcn_\ahd g;ap
which cannot be adjusted in the labor markel occurs, it calls for medification of
the input-output model itself as it indicates an impediment to the cconomic
growth or innovation in production system. Namely, a shortage of manpower
preveats sufficient production to meet the existing demand, thercby causing the
econoniic growth to stow down. And, lo cope with the shortage of manpower,
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2)

)

labor-saving equipment is introduced. As a resull, the input coefficient itself
changes. Thus, it follows that as long as a static state where a certain input-output
model is valid is asswned, no quaatitative "supply-demand gap" can cxist, The
latent "supply-demand gap" in the labor market before adjustment manifests itself
in the form of "ovcrqu:aliﬁed cemployment” or wage gap only after the appropriate
adjusiment is made in the labor market.

'As described above, in the present analysis of the establishment survey results
and in the estimation of future EM supply and demand using a forecast niodel, the
"supply-demand gap" is an ideal concept not accompanying any real phenomenon.
Formulating measures based on "supply-demand" gap is, therefore, using the
ideal "supply-demand gap" as a reference to extract issuies and study measures to
solve them with intention.

[mphcatton of "Issues”
EM is an important factor in the devclopmenl and dissemination of mduslrial
technology and the fixing of ﬁeld-based technology which are both indispensable

~ for economic growth. It is the mission of the EM Development Plan and Policies

to achieve the PIP-II based growth that is assumed as the framework of the

prcsent study {sce the Concluding Remarks in Pact I)

Then,fore m the future, there must not be the possnblhly of "supply- (len{ahd

' gap in whlch lhe conceptual demand in lhe above conu,xl is geeater than lhe
N supply Thts 1s because (he short supply (whethcr it be quanmam’c or quahlatwe) _
‘can 1mpcdc the ¢ cconomlc gmwth and fet go the employmenl oppor luam}, : :

Similarly, nellhcr :hc balanccd supply- dcnmnd ‘condition nor the ovcrsupply "

- condition should be l;ghlly dnregarded because it may suggest that the available
‘resources are not Wtilized in optimum way. In this case, it is necessiry to analyze

the condition o as to determine whether or not there are ways to further promote
the economtic growth and employment, :

As des'cribéd above, the "issues” as prccondmons for the formulation of
pohcre:. manifest themselves in a different manncr according to the content of

““supply-demand gap." A pollcy is formulated as a collection of measures (o cope

with those "issues” and suitable measures are selected taking into consideration
the consistency over them.

Extracted Issues
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1) Issues Conceming Kngineers

In terms of quantity, university graduates as EM are already oversupplied. With
the increase in ratio of students going on to universities in the future, the supply-
demand gap (oversupply) is expected to widen further. This situation is ascribable
to the high ratio of students going on to universities-highcr than the demand
level-and the low levels of technical requirements of industry that cannot catch
up with the volume of manpower intended to embrace high level of techinology.

Today's relatively high ratio of advancement 1o universities is due, at least in
patt, to the generous trealment exemplified by the unusual wage gap guaranteed
to university graduates.(see Figure 2.10) It may be said that the favorable
treatment offered to univérsily graduates has been formalized by overevaluation
of academic career, which paradoxically reflects the tendency to make light of
technical qualifications for engineers. It means that the demand side tends to
evaluate engineers by the formal academic titles rather than substantial technical
qualifications.™

Nevertheless, lilc Indonesian industrial struclure has one definite direction of

~ sophistication even without waiting for extra spwit in demand growth. The

structural change consists in the complication’ of domestic input relaiions.'ffhis is
the process of diversification and sophistication of specific technologies nceded
by an industrial sector or business cntcrpnsc Then,forc,, the essanually low lcvcls

. of technical n.qmmncms for cngmecrs > have lo be improved soonér or htcr

The general prob]cm: concmnng eugmeers are. wheihcr or not Ihe cuqtmg

‘ supply systcm and planx can ef fechvely reéspond to lhc cophlshcallon of lechmcal

requirements of mduslry and what the EM can do to pmmotc the unprovcment of
technicat levels of the whole industry. These problems must be grasped with due:

' consideration given to the growing trend of oversupply of university graduates.

One of exceptional problems concerning engineers is construction engineers,
who are expectéd 1o be extremicly undersupplicd in the future despite the growing
oversupply of university graduales in general, The: construction industry which

‘takes on the development and mainttenance of economic lnfras{ruuurc has -

enormous multiplier cffect and employmcnl creating power with its d:vcrsc input -
structures. In this context, if the shorhoe of engincers in construction becomes a

n . . e S B B . .
Sce page 11-11, Figare 2.8 points to see at recruiting engineers, show that non-téchnical qualifications
{quality of school, reconmimendation, attitude) account for relatively high ratio, approximately half of

them.

¥ See Page 11-9
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bottleneck and breaks up the linkage of mulliplier effect, it will significantly
impede the future development of Indonesia.

2} Issues Concerning Technicians

Due (o the undersupply of graduates of polytechnics which are supposed to
play the leading role in supplying technicians, and to the low levels of technical
requirements of indusiry, the posts of technicians have become the major place of -
"overqualified employment” of university graduates. As long as the existing
supply capacity of polytechnics is assuiued, the above "supply-demand gap"

 {overdemand} may regretlably reach a critical point in the future.

Here again, the present low levels of technical requirements of industry™ are
held responsible, at least padly, for the poor social recognition of polytechnics
and the weak demand for technicians in the manufacturing industries. Probably al}
this gives engineers authorities which have nothing to do with the economic value
of technotogy and the economic principles (¢.g., productivity), helps promote the
formal treatment gap between entgineers and rechmcmns and can nnpede thc. :
future increase of supplyirig technicians.

Technicians play the role of interface between engmeerq and skilled workers by
applymg mlroduced technology i in the field”. The short supply of lachmcmns in

“ this key post can break up the MICFOCCONOMICS lmkaoe of industrial lechnotogy, '
'f'whtch in  torn § impedes  the dcvelopment of . domesuc producllon
S macroecononms : ‘ : :

Thc major problcm conccmmg fechmcmns is how to mcr«.ase the supply and .
zmprovc the capacmes of technicians who will become undersupplled in absolulc”
terms- in every seclor of industry in the future. In view of the Sllpply -demand
situation of engincers and skilled workers and the importance of technicians, the
above problem should be positioned as the most important one in the present
study.: Solving')this problem will call for a comprchensivc policy which is
consistent (o measures 1o solve the problcms concesning engineers and skilled

" workers.

3) Issues 'Con'ccmin;g'swred Workers
The supply of candidates for skilled workers is being nearly complemented by

™ Seo 2.1(2)1) [Page 11-4).
" See 1.2(2y2)b {Page I-15).
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graduates of technical/vocational senior high schools and general high schools
through efforts of the Indonesian governmerit {o improve the level of middle-class
edication. With the increase in ratio of students going on to universities, the
supply of graduates from those high schools will become somewhat tight in the
future. Even so, it may be said that the quantitative supply-demand gap will be
less severe than that of engineers and technicians. _

The major problems concerning skilled workers are, therefore, improvhg the
capabilities of skilled workers and formulating a comprehensive industrial
technology poticy which is closely linked to measures to foster engineers and
technicians. The former problem is speciﬁcéllly the task of fostering skilled
workers at small and medium-sized manufacturing companies, which are now
providing insufficient in-house training for skilled workers despite the fact that
the skilled workers account for a largc proportion of the employment.™ This
problem is also related to the vision of industrial pollmes aimed at modernization
of the vertical industrial structure, that is, fostcrmg the effective production
linkage between the small and medium-sized companies and the large compamcs.
Fostering skilled workers at small and medium-sized companies fouinds technical
background o develop the supportling industries for large nodern corporations’
and hélps reinforce the linkage between indusiries’ o

“The position of skilled workers in the  above comprehenswc industrial
technology policy for developing EM will be decided in rn.huon with techmcmns
who w;ll probably bé undersupplied in absolute !erms in the fU[UI’b The pracucc
of copmg with the shortage of technicians hy promotmg sMh’d uor&e:s to
techmclans mtemally shonld be considered " af the sapie  level of mtcrna!
promotion of non-skilled workers to skilled workers.

" 4) lssués in Manufacturing Industrics
The prdblcms‘_describcd above are those which have been extcacted from
analytical studies of "supply-demand gap." From the vi:cwpoint_of fiirihér'l)UShing
through the basic concept of EM development i‘_n lhis'sludy,' the EM supply and
demand in the manufacturing industeies which does not manifcsl itself as a
spemﬁc gap can be a problem. '
At present, it cannot be said that the nnuuhclunng industries are playing the

* See Table 2.6 {Page 11-16].
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central role in absotbing EM”. As shown in Figure 2.3, the manufacturing
industries are not absorbing a significant proportion of the EM. At present, the
manufaciuring industries are still not technician-intensive, much less enginecr-
intensive. Probably this accounts for, again, the relatively low levels of technical
requirements “of industry at present. The fact that the producuon technology
currently required by Indonesia’s manufacturing industries is simple as a whole is
altested to by the low level of multiplier effect of the input structure. With the
exception of some state-owned compﬁnies and foreign capitals, the great majority
of manufacturing compames are still not in the stage of introducing advanced
production technology for themselves. Besides, supporting industries for large
corporations have not been fully developed. The understanding that the demand
for advanced and complicated technologies is small at present because of the
weak linkage of the whole industry is considered applicable especially to the
manufacturing industries.

Though Indonesia’s manufacturing industries will have to play the leading role -
in the process of economic development in the future, their employment creating
power has been kept low by an appreciable increase in labor productivity.
Therefore, one of the probleiﬁs involved in EM development should be what the

. EM can do for the manufaclurmg industries to achieve a value added as sufﬁcnem
as to brmg aboul large employmcnt cxceedmg the improvement in labor
‘ ‘produclw:ly “This problem 13 applicable "especially to the machinery mduslryi
: which has been s1ow in progress despite the fact that it has po!cntml to emergc as |
ﬂthe key mdmlry for modernization of the manufaclurmg mdu%tne% with its
Eoulslandmg mulupher el'lecl and employment creating power. Thus, promoting
“he uuprovemem of overall capabilities of engineers, lcchmc;ans, and skilled
workess in the machine industries can be a speeific issue.

* See Figure 2.3 [Pagell-6).
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2.4 Concluding Remarks of PART 11

To conclude Part 11, the following four measures extracted from the results of the

company survey and EM supply/demand forecast are proposed as fields: where

countermeasures will reside;

(-

()

3)

¢

Measures to cope wilh the shortage of technicians in absolute terms.

Measures (o cope with the expanding oversupply of engineers in terms of quantity
and wilh the shortage of engineers in terins of quality.

Posilioning the fostering of skilled workers in a comprehe'nsivc: industrial
technology policy.,

Measures to improve the overall capabilities of EM for the development of
manufacturing industries, mainly. the machiné industrics.
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PART IH: STRATEGY AND ACTION PROGRAMS
FOR FOSTERING EM

First, through discussions on the four ﬁrobléni's that bave been isolated in Pari IR
strategic goals for fostering BM in the future shall be set in 3.1. Then, in 3.2,
various tequirements for attaining the goals shall be discussed and a framework of
 EM fostering plans shall be established. Based on this, concrete proposals on the

fostering of EM in the Tuture shall be made in 3.3,
3.1 EM Fostering Strategy

The Smdy‘ Team considers the meanings of the four problems isolated froni the
results of the survey concerning to EM in current condition. The forecast of EM'
supply and demand in Part 1l in the tight of the mission of the prcscm study {i.e.,

~ fostering EM for economic growth on the PIP I base) set in Part L It then derives
 therefrom two major strategic goals— "practical patadigm” and “networking” -as lhe :

. basis of futare EM fostering plans. These strategic goals arc \'1I1dated by negalmg -

the conventional definition and notion of EM. Therefore, the definitions of EM and
ifs constituénts (engineer, technician, and skilled workel) inthe - review of the

probiems isolated in P"trt H (3. l (1)) are d:ffercnl from those in the subsequent o

dlSCl!bSIOnS Namely, in 3.1 (l) the deﬁmuons lh‘il qrc hdSCd on th academic l‘

carun classification pusenled m Part I are used, whcrca» m lhc. am.ceedmg L

discussions, the definitions l’ml arc based not on academlc carcer’ but on the

contents of jobs, mentioned in the aralysis of the establishment survey results in

Part 11, are used. To distinguish between them, the ferms "Engincer" *Technician,”

and "Skilled Worker" by the former definitions are sllown in italics as lhe; werc in
- Part 11 ' '

(1) Background of the Four Problems

1) Problem Structures

' Sce Part 1, 1.3(1) [Page 1-24].
' See Pari 11, footnote } 1. (Page 1-7)
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In the background of the four specific problems’ isolated in Part 11 lie other
complicated problems which impede the future growth of Indoncsia as described

below.

a. It is expected that the total supply of EM will fail to meet the total demand for EM
in the future as shown in Figure 3.1. While universily graduates as candidates for
engineers are rapidly increasing in number, polytechnic school graduates as
candidates for iechnicians remain absolutely deficient in number and technical high
school graduates as candidates for skilled workers too remain inadequate in number.
These trends, which are the result of an uneven distribution of human resources, are
a serious problem which can impede the future growth of Indonesia.’

: 1990 20034 2018/9
Demand (8,296) Demand (23,538) Demand (43,919}

l 548

1994, . 0034 . - 201879

Sppply(l4.763); - Supply (22,96?j : Supply (39,516) -
) o BT ' S Usiversity Ef 1,984
s

Polytechnik I 816

Unit: 1,000 persons

Source : The Study Team
' Figure 3.1 EM Supply & Demand in Future

"Thcy refer to the four persistent trends sentioned in Part 11, 2.4% (1) absalute shortage of technicians, (2)
oversupply of engineers, (3) shortage of skilled workers, and (4) weak demand for EM in manufactaring
industrics.

* This assertion and the numbers in Figure 3.1 are based on the projections (Pait 11, 2.2(3) [Page 11-25]
made assuming the scenario (Part 1, L1(3) [Page E-8) setin Part 1.
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As long ds the "polytechnic graduates = technicians” relationship is assumed,
the shortage of technicians in absolute terins in the future is unavoidable. If the
interface  function” that technicians should perform in the application of
industrial technology does not work properly, there is fear that Indonesia's
industrial development in the future should be impeded on a micro-level,

With the exception of a few ficlds of specialization, university graduates (=
engineers) will be oversupplied. The excess of engineers is too large to maintain
demand and suppﬂly of other EM in balance (i.c., shortage of technicians and
skilled workers).*

Skilled workers play a vital role in industrialization.” Since s_killéd workers
account for the majority of EM in employment,’ they also shoulder much of the
responsibility for an economic growth supported chiefly by domestic demand’,
The expected shortage of skilled workers in the future, based on the assuniption
that technical high school graduates = skilled workers, will impede both the
industrial development and economic growth of Indonesia. The shortage will not

*be liquidated even if BLX is added to suppiy source of skilled workers. - '

b. The uneven distribution of EM resources is attributable largely to the growing
“number of persons who scck higher academic career, which brings higher incomes
-in a growing economy.” Excessive social emphasis on academlc career :mght
' acccleratc the increase of those who seek higher academic career,

People S prefcrence in lhen' own highcr académic carcer wnll be mlcnsnﬁcd in
| accordance with economic grow!h This is commonly found phenomena in many -
. countries and also necessary 10 lmprove overall human ¢apital in the nation. In

'PIP-1I 100, it is recommended that the primary education be made compulsory |
and that the higher education be promoted

Nevertheless, the progress ‘toward a society of higher academic career,

- supported by the excessive emphams on academic career without n,gard to the .

‘actual condition of the labor markel, must be a problem from the vxewpoml of

* See Part 1, 1.2(2)2)b [Page 1-15).
® See Part 11, 2.2(3)2) [Page 11-26].
" See Part 1, 1.2(2)2)c {Page 1-15).
* Sec Part 11, 2.1(2)1) [Page 11.4)

? See Pant 1, 1.1(3) [Page 1-8].

' See Part }, 1.3(2)2) {Page 1-26).

" See Part 1, 1.3(2)1) [Page 126}
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optimum distribution of human resources. Under the present condition of
Indonesia, the oplimum distribution of EM resources is really jeopardized.”

¢. On the other hand, some may argue that the uneven distribution of EM resources
should be attributed in pari to the fact that the development of industrial technology
is not so fast that it cannot absorb all the EM that is sent out to the s_ociely." This
reflects the fourth problem that the demand for EM in manufacturing industries is
relatively weak. At present, manufacturing industries doesn’t seem to request a
large number of talented engineers whom production site should have demanded,
and the number may not increase enough to absorb future university graduate
stock.

Improving the international competitiveness of Indonesia’s econémy by
dcveloping technology-intensive industries underlies the technological policy in
PIP-1I. However, even in manufacturing industries, the potential demand for
engineers is not so large.'
~ Therefore, with the present pace of development of industrial technology, the
ever increasing number of candidates for engineers will not be able to be

© completely absorbed. This means that the uneven disiribution of EM resources
- will be-agg_ravated in the future. :

“d. Thb above 'p_roblcms that wnderlie the four specific problems i$ollal"cd; in Part I

“mighi be locked in a \'iéiotls circle as' illustrated in Figure 32 due ¢hiefly to _ihc

. excessive social cmﬁhésis on ~highcr academi¢ carcer and :lh.c slow pace of

“ development of industrial technology. Ullimately; they can inipede the economic
growth of Indonesia in the fulure,

'2) Direction to Take tOISolve the Problems
When EM is grasped as a group of human resources having different academic
careers, restraining the current movement toward:a sociely of higher academic
career or improving the level of ‘industrial technology may be considered as a
means to solve the above problems. However, neither of these ¢an be a realistic
solution.

" See Part 11, 2.1 {Page -1}
" See Part 1, 2.2(2)1) [Page 11-204.
"* Sce Part 8, 2.2(3)1) {Page §4-25).
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~ Source : The Study Team
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Technlclans &
Ritled worker

Figure 3.2 Foreseen Vicious Circle of EM Development in Future

a. For one thing, it is impossible to stop the current movement toward a sociely of
higher academic career. For a second, any attempt lo correct the "uneven
distribution of EM resources by reducing the number of universitics or some other
method is unrealistic. Seeking higher academic career in itscif should be positively
promoted from the viewpoint of reinforcing a nation's human capital.”” In any -
democralic society, the ri'ghlzo.f its membets to receive education must not be

violated. Therefore, the future EM foslering program must be based on the premise
that Indonesia continues 10 nio'::c‘ toward a sloéicty‘ of higher ac.adicmic career.

b. The level of Indonesia's ihduslrial technéldgy ihas 'been "improving slé’adily.'
Macroscopically, however, it can hardly be expected that the industrial technology
of Indonesia will develop so fast that it will be capablc'gof absorbing all the EM
having higher academic career,"”

An industrial soéiely: which is BaSed on advanced technology-inten'_sive
industrics and supported by many engineers cannot be built in a daj.'. As
exemp!iﬁed' by highly industrialized countries, successful achievements of labor-
intensive industries are essential ‘prerequisite to build a technology-intensive
society.”

"*See Part i, 1.1(2)2)e [Page 1-6).
" See Part 11, 2.2(2)1) [Page 11-26).
" See Part 1, 1.1(2)3)c {Page 1-8].
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Therefore, in order for the Indonesian economy to "ift off," it is
indispensable to further increase crhploymcnl opportunities, mainly in the labor-
intensive industries.”” Even in this case, the above problems remain as
impediments in the preliminary stage toward technology- based industrialization.

c. Thus, any of the above approaches will not lcad to an effective solution for the
problems. What musl be rccoghized at this'poim:is that all the problems can be
traced back to the rigid old paradigm that assumes university gfadua!es as
enginecrs, polytechnic graduates as technicians, and high school graduates as
skitled workers. The truly effective solution for the problems is, therefore, to strive
to expand the total size of EM while eslablishing a new paradigm for the fostering
of EM.

If the problem of uneven distribution of EM resources cannot be dissolved
by correcling the excessive emphasis on academic career or improving industrial
technology, it is necessary to question the validily of the existing paradigm that
governs EM (university graduates = eéngineers, polytechnic gradualés =
technicians, and high school graduates = skilled workers). - |

Today in Indonesia, the above paradigm is deep-rooted not only on the EM
supply side but also on the EM demand side."” However, assuming Ihal the
‘current trend toward a socwty of hlgher academic career will continug, it lS
cwdenl that the cxrsnng paradlgm will lead to nowhere i m the future D

Conmdcrmg the: futurp bM supply and demand wnlhoul regard lo the above '
paradlgm, the prohlem of uneven distribution of I:M resources” (i & hc.
oversupply of engineers and the undersupply of lcchmcians and skilled workers)
apparently disappears, leaving only the problem of inadequate size of EM. It
‘miay, therefore, be'said that the right approach to the above problems is to define
a rational relationship between academic career and job by a new paradigm for
lhé'fo.éle'rih g of EM and strive to expand the total size of EM. -

@ Setting of Slfa_tégic Goals
It is “Practical Paradigm” and "Networking” that are the stralegic goals for
* solving the above problems.

" See Part I, 1.1{3)1) [Page 1-8].
" See Part 11, 2.1(2)3) [Page 11-10].
 See Part I, 2.2(3)2) |Page 11-26},
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1) Establishing a new paradigm for the fostering of EM = Practical Paradigm

a. The correspondence between university - graduates  and - engineers, between
polytechnic graduates and technicians, and between high school graduates and
skilted workers, respectively, is a concept held by the EM supply side in the carly
stages of economic growth. It is unsuitable for the future development of Indonesia
which is going to be industrialized under the leadership of private enterprises.

In the early stages of industrialization in which the sponta:ieou's demand for
EM in the private sector is not very large, it may  be necessary for the
government to define EM and expand the supply of EM in a planned way so as
“to develop human resources which shoulder the economic development.

However, as the markel economy expands and the economic development is
propelled by modern privale enterprises, the real demand for EM becomes

~dependent on' logic of those private enterprises. As a result, logic of the EM
supply side will lose niuch of its significance.

The problem is that any social rccognmon estabhshcd once wnll remain
unchanged for some time even after the conditions as the basis of that
recognition have changed. Though the prime mover of Indonesia's economy is’
now gradually shifting to private emerpnses the old parad1gm~|0gw of the EM
supply side—temains in cffect sleadl'aslly Unless positive cﬂ'or{s are made to

: es{abhsh a new paradigm which really suits the economic developmcm, u is

' posnb!c that the old paradrgm persisis, cmmng he' problem of uneven
distribution of EM resources to get more complicated.

b. Nevertheless, any rigid corresponde'nce which replaces the one baseéd on the old
paradigm will fail to respond effectively (o structural changes in the long run. This
is because the relationship between the educational system whlch should remain
stable and the demand for EM which'should changc can hardly be deﬁned on a
universal basis. ‘

Human resources developmenl arganizations in a'couhlry. especially the key
educationat system (primary school- junior high school-high school-university},
have the mission of expanding and improving the general human capital of that
countiy. They should be managed in accordance with a long-term  plan
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C.

)

formulated by the government and should not be restructured carelessly.

By contrast, cach individual business enlerprise (EM demand side) is
naturally required to mobilize its resources dynamically in order to survive the
market competition. The contents and composition of EM required by the
demand side should also change year by year. It must be said, therefore, that any
paradigm which is based on a rigid relationship between static educational

~ institutions and dynamic business enterprises cannot meet the needs of the EM
~ demand side on a lasling basis.

‘Namely, a new paradigm for the fostering of EM must be capable of responding

flexibly to any change on the EM demand side. It is essential for the new paradigm
to assure that the EM supply side always supplies EM that is really needed by the
demand side. This strategic goal shall hereinafter be referced to as (the
establishment of) Practical Paradigm.

'-S'upport for Sophistication of Industrial Technology = Networking -

" Needless to say, along with the efforts to altain the above strategic goal, ceaseless

- efforts must be made to further improve the level of industrial technology so as to

enable shifting the we:ght from labor-intensive industries 1o technology-intensive:

o mduslnes From the vnewpoml of human resources developiment, the suppon forj

: lhose efforls comss!s of dcvclopmg h:gh quthy EM whlch has mon, than what is.
necded to meet the ordmary needs of lhe dcmand smlc

: P | i - : . .
- When a good number of small and medium-sized enterprises in Indonesia succeed -

in improving their production techniques and: growing to become the base of
Indonesia’s supporting industrics, the competitiveness of the country's whole

“industry improves and the level of its industrial technology becomes sophislicated
“accordingly. To that end, it is indispensable to foster EM specially adapted to the

~needs of small and medium-sized companies.

" Concerning the presént indusirial structure of Indonesia, the problem of so-

called "hollow middle" is aitracting public attention. With a wide gap belween a

greal number of small Jabor-intensive companics and a handful of big businesses
which are powerfully propelling technological integration with the support of
nationat and foreign capital, the position of the small and medium-sized companies

~ interms of the distribution of industrial technology has remained ambiguous.
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Due to the absence in Indonesia of supporting industrics which can meet the
lechnical requirements of thosc big busincs§e§, imports of raw materials and parts
_increase, dwarfing the contribution of domestic manufacluring industries to
Indonesia’s economic development. Though this problem is dissolving gradually, it
needs 1o be eliminated more speedily.

‘To that end, it is considered indispensable to make standard industrial
technologies (i.c., production techniques rather than R&D capabilities) take root in
the simall and medium-sized enlerpriscs. This calls ‘for suitable EM fostering
measures, including those to activate the exchange of personnel and information
between the small and medium-sized companies and other bigger companies and
EM development agencies.

The support for the fostering of EM, mainly for small and medium-sized
companies, effected through the activation of the above exchange to realize a
liﬂnkag'e between different industrial struclures, shall hereinafter referred to as (the
propulsion of) Networking. Networking i isnot a concept whlch IS confronted with
the concept of Praclical Paradigm. As a matter of fact, the fostering of EM by a
network which covers' mainly small and medium- sized con‘npamcs helps
" materialize the concept of Practical Paradlgm for the fostenng of EM for the whole
: industry of Indonesia,
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3.2

EM Fostering Plan

First, the ideal image of fostering of EM to be aimed at in the effort to attain the

lwo strategic goals—"Practical Paradigm” and “Networking“~is presented. Then,

obstacles to the materialization of the ideal image are isolated based on the findings
in Part I and Part I1. To get rid of those obstacles, suitable objectives of an EM
fostering plan are set. In line with the set objectives, five proposals as the concrete
contents of the EM foétcring plan are made.

() ldeal Image of EM Fostering of the Future

)

The ideal image of EM fostering of the future to be aimed al in the effort to
attain Practical Paradigm and Networking under the conditions assumed in the
prescat study” is as follows.

By implcmenting' Practical Paradigm, the 'problcl_il_of disteibution of EM resources
is dissolved inte a labor market problem which is confined within each individual

company.

lndonésimi companigs of the ﬁlturi_: which arc ifrée.fr‘_oﬁl the old paradigm of EM
will have their own EM fostering standards that plaéc less emphasis on academic -
career. | - . B ' |
Bccause of a gap betwcen EM supply 'md EM dcm‘md many of unwcrsny
graduatcx‘ will be employed as candldalcs for lechmcmns cxccpt in cenam R&D
institutes™. This does noi mean overquahﬁed cmp[oyment in the old paradlgm
Those university graduates can become technicians who are equipped with
human capitat usefu! to the company only after lhcy go through suitable in-housc
f lmmmg, elc. s
- Polyfechnic 'gréduaies o are included in”lhc céndidales for technicians.
: -Smce ‘britliant  polytechnic graduatcs are already equipped with practical
| knowlcdgc and skill, the companies which ecmploy them might be able to form
better human capital at less educational cost. Polylechnic graduates can also be

! Refer to the scenario described in Part [ and the forecast results described in Part .
* See Part {1, 2.2(3)2) [Page H-26].
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candidates for skitled workers who will be required to have higher levels of
knowledge in the future.

Vocational high school graduates who are alrcady equipped with a certain
level of skill can become skilled workers having human capital appropriate to
the field work only after they go through certain tlypes of training inside and

outside the companies that employ them. .

In addition to the fostering of EM by the above initial teaining, individual
pefsons ar¢ encouraged to accumula!é knowledge and skill through many years
of job experience and lifclong education so as to qualify theniselves for the righi
posts regardless of their academic carcers. Even polytechnic graduates can
become engineers if qualified by EM fostcring standards of the company. In
view of the expected deficiency in total EM supply® in the future, it will become
necessary to positively promote even graduates of junior high schools and
ordinary high scheols to skilled workers or technicians when they are quallﬁcd
for thase positions.

b Both the individual constituents of EM and lhe EM supply side will anderstand lhal
* the treatment of EM at the demand side ‘depends upon the quallﬁcauons and
efforts of the individual persons. This understanding will eventually be ﬁxed asa

. social recognition. | ' .

The market economy will ‘continue to growini l'cr'mé of both qu"\}'ity and
: quanmy, and the compensatlons for EM will comc to rcﬂect the economic : '
L prmcnples of business enterprises™, Bucause of fe lalwe]y low costs of lmuai
lralmng. potytechnic graduates as :candidates for technicians will get h;gher'
: slartmg salary (or at least the same pay as) than unn’ersnly gradualcs as
candidates for technicians. Similarly, as candidates for sklllcd worl\ers
vocational high school graduates will get higher pay than ordamry high school
gradua!es o
‘As the c¢conomy keeps growing, technicians and skilled workers w:ll becomc
undersupplied™. As a result, brilliant graduates of polytcclmlcs and vocational
“high schools will become highly valued. As polytechnics and vocalionai'high

™ See Part 11, 2.2(3)2) {Page 11-26). |
" At present, the economic principles of business enterprises are not fully reflected in the compensalions
for EM. See Past I1, 2.1(3)1) [Page H-16}.

" The forecast in Part If. Sce Pail 11, 2.2(3)1) and 2} [Page 11-25,26).
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schools will receive higher social recognition and those who wish to enter them
will increase in number, they will become able to send out a larger number of
brilliant graduates (o the society™,

Under a condition in which any university graduates cannot become R&D
engineers without passing an cxtremely difficult emnnnahon ‘going on o a
university will no longer promise favorable Ireatment on that account in the
future. Namely, learning at a university will become rothing but a preparation
for the long promotion path. Over a short term, selecting a 'polyle'ch:nic will
become more econoniical for many students. Any person who has entered a
polytechnic school should be allowed to re-enter a polytechnic universsity if he
wishes. Truly brilliant R&D engineers can come from among those who have
ul.limalely selected a university™,

2) By propelling Networking-the other strategic goal, competent EM will develop
mainly in a_largé number of small and medium-sized companies. As they form
supporting induslrics, the competitiveness of the whole industry of Indonesia will

" improve.

a. . Not only large éo'mpanics but also small and medium-sized ones will become able
o make the most effechvc use of rcsourcce and mformatlon available for the :
"fosicrmg ofl M. As a result, the coopemuon in’ the fostermg of EM bctween the
:EM supply side and demand side, between EM dcvelopmcnt agcncnc:. and wnhm :
"\each comp'any wnil become Lloser o D '

"l‘h'c cooperation between EM development agencies and companies will no
longer 'depcn'd eéntircly upon human relations. Each educational institution will

" install a vocational advisory section™ to which any business chterprise can have
~access. ‘ ‘
o By expandmg the network between the EM c.upply side and demand s:dc
spec:ial cducalional institutions, such as polytechsics and vocational high schools,

* AL presenl, they are not highly recognized by sociely or have not so many applicants. Sce Part I, 1.3(5)2)
and 3) [Page 1-38, 361,

Thc demand for enginicers in the true sense of the word is limited. Sce ﬁgun 1 this Part 1H.

* For an example at a university, see Part 1, 1,3(3)2) {Page 1-28).

® For a detailed explanation of this point, see Part 1, 1.3 (3)1) [Page 1-27].
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will be able to constantly grasp the needs of the EM demand side™ and reflect
them in their curriculums. The cooperation between EM supply organizations
too will be promoted. As a result, it is possible that the know-how of vecational
education in the educational institlutions will be implanted in public training
institutions.

The network at the EM demand side works when resources available for the
fostering of EM are mutually transferced between large companics and small and
medinm-sized ones or between small and medium-sized companics. Large
companies will be able to benefit from the supporting indusiries by providing
training in their production techniques to EM of small and mediuni-sized
companies. |

b. Technology-oriented entreprencurial small and medium-sized companies will also

‘come into being outside the framework of large companies. By involving

themselves in-the above network, those enterprises too will be able to secure

‘required EM and enter the markel.

(2) Obstacles to the Implementation of Praclical'P'ziradi gm

In pursumg the ideal i image of EM fostcrmg, there 'm, two major obstacles to the

: lmplemcmatlon of Practical Paradlgm They are the lack of mfommtmn at the EM -

demand side and the ngldlly umquc to the educalloml %ysiem

‘ i):

Lack of Infbnmilii)n at the' EM Demand Side

“The current tendency to place excessive emphasis on . academic’ carcer is -
atiributable in part to the fact that companies whose industrial technology is still at

alow level have nothing but academic career as the standard of judgment of EM. ™

n industries whose leclmology is genemlly still at: ‘a low level (in those
industries shown “skilled worker Intensive” in Figure 2. 3) the needs for EM of

* At present, industrial circles have inadequate knowledge of polytechnic schools (Part 1, 1.3(3)2) [Page I-
28}), and the training provided in vocational high schools is not completely suited to real needs of
industrial circles (Part 1, 1.3(3) {Page 1-27}]).

YA typical example of this is that a horizontal mismatch occurs infrequently. See Part 11, 2.1(2)2) {Page

il.7}.
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b.

individual companics can hardly be defined cIéarly.

It is an undeniable fact, however, that many of those companies have nothing
but the old paradigm linked to academic career as their standard of judgment of
EM"™ I is possible, therefore, that even when they need the intrinsic
qualifications of EM other than the awthority, reputation, and manageinent
ébility associated with acadentic career, they cannot but follow the old paradigm

unless suitable information about the criterion for EM is available.

‘Many of the small and medium-sized companies and labor- intensive companies

are apparently unable to establish their own criteria for EM in place of academic
career. It is, therefore, possible that the excessive emphasis on academic career will

persist.

At the level of Indonesia's future industrial technology, there is fear that -
companies might not have any internal motivation to create their own criteria for
EM. o -

Crealing such criteria rétluires investment for improving the existing itaining
sysi‘em; Collecling ;suilab1e information, ' etc. ¥ many ‘of the Indonesian
comipanies cannot do that for themselves in the future, it is necessary first to
enfighten them and provide them with information needed (o make the above |

investment.

{

. For that purpose, it is indispensable to establish a system which [1] diffuses a new
EM qualification system not linked to ‘academic career and {2 supports the

' formulation of ai M fostering plan fully reflecting the real needs of industrial

‘ .2)

- circles.

Rigidity Unique to Edué'aiioﬁal Systems

“The fundamental educational system (primary -school—junior high ‘school-high
‘s¢hool-university) is not intended to develop EM alone. Therefore, it can hardly be

adapted quickly to the drastically changing demand for EM.”

* Scc the resulis of the preliminary study based on the establishments survey and the evaluation of
industrial technology (omitted in this report).
¥ Part HI, 3.1(2)1)b [page 111-14).
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b. On the other hand, the existing EM development systeins are not completely
effective. Because of this, the fundamental cducational system shoulders a heavy
burden in the development of EM.

The polytechnics have a limited capacity™, the vocational high schools
remain not so attractive to many students®, and BLK and other public vocational
iraining institutes are owt of fashion®. Besides, in-housc training is seldom
provided, especially it the small and medium- sized companies”.

‘Under those conditions, there is growing expectation for the development of
EM at universitics and ordinary high schiools. These educational institutions are,
nowever, intended primarily to reinforce the general human capital of the
counttry. They have many tasks to tackle for their primary purpose™.

' ¢.. Therefore, it is hecessary to (3) review the relationship in EM supply between
universi!iesfordinaxy high schools and polytechnics, vocalional high schools, and
other training institutes and {4] have the EM demand side remforcc its in- house

training of EM.,
(3) Obstacles 1o the Implementation of Networking
In unplcmenlmg Nelworkmg ~the other S[r’IichC goal the mduslna} technology :
environment of pnvale enlerpnscs 'md the lack of a umfu,d view 1b0ut thc
management of educalmnalllrammcr msmute‘; can be major obslaclcc p
1} Industrial technology environment of private ¢nterpriscs
a. In the manufacturing sector, there are not a few companies (even in the futun,)

which do not devclop product technology and conduct research & dcvelopment for
themselves. ’

Parll Table 1.5 [Page 1-29]

Par! 1. L.3{3)3)a [Page 1-36].

* Part 1, 1.3(3)3)b [Page 1-36). _

Pau I, 1.3(3) [Page 1-28} and Part H, 2.1(2)6) {Page 11-16).

Parl I, 1.3(3)1)a [Page 1-36).

By eslabllshmenl survey, more than 80% of establishment do neither develop new products nor conduct
Research & Development.{See Table 2,3, 2.4) [Page M-15),
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It is possible that the forcign-based companies which entrust technotogy
development to their parent companies overseas and some of the large
compaiics which can develop technology for themselves will become unable te
depend much on business transactions (procurement of raw materials/sales of
products) with Indonesian companics”. ‘Therefore, it cannol be said that
supporting only those companies in the development of leehn'ology is very
effective for the growth of Indonesiar industry as a whole.

The current trend is that few companies are willing to develop technology for
themselves. This is because many companies can significantly save the time and
money required for technology development by inlroducing advanced
technologies from outside®.

b. With the expansion of economic scale, a potential doinestic market for intermediate
goads comes into being®, Then, companies which manufacture intermediate goods
for large companies are needed

If the small and mnedium-sized companies remain unable to develop tech-
niques n.qumd to manufacture intermediate goods, large companics will have 1o
procure more and more of intermediate ' goods from abroad. In such an

Ienvnronment wuh weak mtenndustr) linkage, any cf!ectlve nelwork for lhe

fostering of F\i cannot be buill between the Iarge comp'mlcs 'ind smalt and :

: IIlCdlUIl‘I-SIZCd compames ' S . -

_ [ Asa result the small and medinm: sued compames may be cul off lhc mamA :

'-5busmess transactlons wnh the large companies and sources of advanced

technical information. Even 50, mé small and medium-sized companies cannotl

be expected to try building a network for the 'developmeni of EM with the

“human  resources development agencies with the aim of improving their
-production techniques for themselves™,

~ On the other hand, new small and medium- mzed technology-oriented entre-

_ prenetyr:al companies which can emerge with the progress of Practical Paradigm

Z _$h0iild be prbieclcd and fostered as the leading players in the development of

* part 1, 1.2¢1)2) [Page 1-13}.

Y Part 1, 1.1(2)3)b | Page 1-7].

2 Part It, 2.2(2)1) [Page 11:20).

Y Part 11, 3.2(2)2)b [Page §11-1§],
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C.

2)

Indonesia's own technology®. In the above unfavorable environment, however,
the growth of those new enterprises may well be impeded in terms of the
fostering of EM.

Therefore, it is important to provide [S] support for the development of technology
to small ‘and medium-sized entrepreneurial companics and {6} suppoit for the
fostering of EM in production technology to those small and medium-sized

15345

companies which now constitute the "hollow middle.
Lack of Unified View about Management of Educational/ Training Institutions -

The organizations responsible for the fostering of EM are now placed under the
jurisdiction of DEPNAKER (public vocational training centers: BLK), MOEC
(universities, polytechnic -schools, vocational’ high schools, etc)), and other

governinent agencies™.

MOEC is going to advance a new concept of flexible vocational education systems.
With respect to its response to the EM demand side, however, there is still room for -
discussion. ‘At DEPNAKER, an atlempt is being made to define the position of -
BLK. o - f

The mam point of the vocatlonal educauon pohcy bung dmcussed by a task _
force - of MOEC. lS to place vocauoml cducal:onftrmmng in. pdl{lliel wnth
academic educallon improve the quahly of lhe former, ‘and. prowde a !mkagc '
between them to manage them flexibly.’ It should be noted, however, 'that the
concept has not been completed  as a new pdradigili which gives due
consideration to the EM demand side".

~ On the other hand, the position of BLK which is under the jumdtcuon of
DEPNAKER has not been clearly defined. Some go as far as saying lhat the -
historic mission of BLK has already been finished™, . Neverstheless, the rcsourcg:s '

of 153 BLKSs located throughout the country are valuable ones for the fostering o

' See PIP-1E (explanation has been omilted in this repor).

* See Table 2.6 [Page 11-16].

* See Part 1, 1.3(1) [Page 1-24).

'f‘ne concept of VET is described in 3.3() {Page 111-22) of this report.

* View of the World Bank, etc. about the handling of BLK {description has been omitted n this report).
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of EM which is éver increasing in importance. It is considered necessary,
therefore, to restructure BLK based on a new concept.

¢. Taking needs of the EM deinand side into consideration, it is necessary to [7]
effectively implement the development of human capital which should be pursued
by the educational systems. In addition, [8] the résources of BLKs located
throughout the country should be cffectively utilized for the fostering of EM in the -
fiiture.

(4) Futurc EM Fostering Plan—-Five Proposals

in order to eliminate the obstacles to the implementation of EM fostering as it
should be, the above items (1) lhrough'(S) shal! be pursued. Concrete measures to
attain them are described below in the form of five proposals.

" 1) Political Assumpuons for Execution of EM Fostering Plzm
‘Any long-range EM fostering plan must be pushed through under the leadership
of the government. In view of the present situation of Indonesia, in partlcular, the
~role of lhe govcmmcm is enormous. In formulating an EM foslermg plan, however .
it is neccssary to recognize the dcﬁucncy in public TCSOUICEs and the prevalhng‘.
ln,nd of dcregulallon as factors common to all plans of this son :

a. Deﬁcienéy in public' TESOUIces

Indonesia's educational budget has been small™. In the future, it is possible
that any.increase in public spending on the fostering of EM will be covered by
an increase in govermment revenues corresponding to economic growth. As far
as the present educational budgct is concerned, however, it should be considered
madequate

Thc EM fostering plan should be such that it makes the most ef fective use of

-overseas developmenl aids and distribules avallablc resources largely to those
fields which give lugh cost-effectiveness so as to prevent any of the desired
functions to be invalidated due to the deficiency of Indonesia’s public resources.

* Sce Part 1, Table 1-6 [Page 1-31].
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b. Deregulation

As the stage of infrastructure improvement for economic growth under the
leadership of the govermment is apparently over, deregulation has become a
keyword of the Indonesian government™. Though due consideration should be
given to the scope and degree of deregulation, the government must avoid
excessive interveation in the private ecdnomy in any future plans.

~ Privatizing public companies as part of the deregulation should help reduce
the government’s burden in the fostering of EM. In this respect too, the EM
fostering plan must be such that it really benefits the market.

2) Five Proposals for Altaining the Strategic Goals
Figure 3.3 shows correlation between two strategic goalc and five proposed
plans. :

~a. First of all, it is necessary to establish a new EM edu_c’al'ionh'riai'ning system <>,
“with consideration given to the development of EM by the 'de.nmnd side itsclf [4]
and positive use of the resources of BLK: {8], while striving to effectively
implemeiit the formation of human capital to be pursued by the educational system
[7] and flexibly manage the polytechnic schools, vocational high'scht)ols etc. {3].
In this case con31dcrahon must be given to a short- term deﬁc:ency in nceded .

resour CGS

b. On the other hand a new EM quallﬁcauon system not lmked Io acadnm:c can,er
<> which can be diffused nmnly in the "hollow mlddle“ [6]is zmtcnall?cd in the
form of a new. job orgamzanon model for each company <2>. This, togc{hcr with
<1>, constitutes the new p‘l[adlgl'ﬂ of EM fostering. The job organization model,
which reflects the current trend of dercgulation, is @ non- compulsory model. Even
s0, it must be linked to a realistic qualification syslem $0 thal the compames are
w:tlmgly introduce it. : ‘

¢. In connection with <I> and <2>, it is necessary to execute new measures 1o
promote in-house training <3> so as that the EM training by the demand side itself
[4] will take root in companies, mainly the "hollow middle” [6). In view of the

* Views of lhé World Bank, etc. and PIP-} (not discussed in this report).
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. Flgure 3.3 Two Strategic Goals and Five Proposed Plans

* current irend of deregulation, the new measures to be executed 100 mus! be reatistic

ones conforming to the economic principles of business entérpriscs.

d. Also in connection with <1> and <2>, it is imporiant to allach a new meaning to

the EM fostering function of BLK <4> so as to positively utilize the existing
resources of BLK [8]. New BLKs should meet needs of local industries pursuing
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function to liquidate future shortage in skitled worker supply.

In order to promote the exchange of information really needed by companies
between the EM supply side and demand side [2] and help improve the leve! of
industrial technology of small and medium-sized eatreprencurial companies {5], the
development and maintenance of an EM information: network <S> is called for.
Unlike the public employment sccufity office, the network which reflects the
current trend of deregulation is an open system in which EM information belongs
to both the supply side and demand side.

Correlation of the Five Proposals

The reformation of EM education <1> and job organization model <2> show in a
concrete form the new paradigm of EM fostering at the EM supply side and

‘demand ‘side, respectively, They constitute the backbone of future educational/

training plans and present EM fostering measures which can be implemented in

~ Indonesia on a stable basis over a long term.

. The new scheme of in-house training <3> contains particulars of <2>. It is a

proposal to be executed over a medium-ternn.

- The reslmclurmg of BLK <4> has o do with <l> <2> and <3> Itisa proposal lo :
“make the most effecnve use of 1he emsuno resources of BLK to solve the pcndmg -

problems

The EM supply-demand information system <S> constitutes the infrastructure for

" all the other four proposals.
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The proposals concerning the upbringing of EM

(1) Reform'in the Education of EM

)

Background

‘Planning and recommendations concerning the development of EM underlying
the survey conducted this time is originated in the recognition that to correlate
strongly- between academic career and job opportunities within the technological
and technical field as has pervasively permeated into the society of Indonesia
(conventional paradigm) would be reduced to mere skeleton sooner or later and
would impede future development of Indonesia in terms of manpower devetopment.
Under the new paradigm to supersede the conventional one, it would be imperative

that manpower to meet substantial requirements of EM demand side of Indonesia

would be developed (substantiation) and in this regaid there must be exchange of
resources owtside the framework prevailing under the convention social system

- {networking). The role to develop manpowcr'ﬂexibly to meel substantial demand
" of EM side for many years o come would have to be shared ultimately by the
" demand side when vagiations in the dynamlc demand for manpower is 1o be taken

into considerations. The Sludy Team has deﬁned that - specific educanonal

| jmsmuimns such as polytechnics ‘or vocational high schools would have to .

s qupplcmcnt in thc formauon of EM imnpower capltal in general. From such a . |

__:.2)

pcrapecln'c reforin in the education’is lchlI‘lble in order to ensure that form'mon
of manpower captlal would be effectively promotcd by umversﬂ;es (scwncc and

' cngmccnng dcparlmenl)fpolytcchmcslvocauonal hngh schools. This reform would
“have 10 keep in perspective not only training institutions other than those such as
-BLK under the _|unsd1cl|on of the Ministry of Manpower but also in-house

education and training programs of corporations.

-Outlmc of thc proposals

In ‘order to materialize” as expcctcd lhe devclopmcnl of EM within the

}fundamen{al education system’ (unwcrhlty hlgh school-junior high school-primary
‘school), it would be necessary to perfect science and engineering education while

overcoming various tasks™ as have been pointed out. On the other hand, weakness

* See Part 11, 3.2(2)2)a [Page 111-14).
™ See Fart 1, 1.3(5) [Page 1-31).
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of the EM development systems other than the fundamental educational system is
already well taken note of” and in order tn overcome this problem, the most urgent
task would be to promote vocationa! training and education which is obliged to be
content to remain in the lower status.

Development into industrialized nation would be made possible only after EM

- manpower has been made available from the fundamental educalion Syslem as well

" as from sources other than the fundamental education system. Accordingly, to
improve quality of academic education to be provided: by the fundamental
education system as well as to promote vocational education and training to be
made available by the institutions to educate and train EM manpower other than the
fundamental education system would constilute the essentials of the educational
reform to be explored.

The method to explore and to implement measures to improve those educational
issues which are closely rclated to the nucleus of the nation as proposed by the
Study Team is to instilute EM educational reform committee (hereinafter referred I_
to as "the committee"). The committee will be held responsible to communicate
with and discuss thoroughly with parties concerned with regard to - [the
1mprovcment quality of the acadeinic cducauon] and [the promotion. of vocational
education and training). .

‘Details of the task to reform education to bc mlplcmcntcd by the FM eclucahonal L
reform committée will be presented as follows. : L

3) "Edu'éatidnal reform to be explored

a. Improvcment of the academic education _ ; _
Wc1ght of education related outlay in the publlc ﬁnance in Indonesra is not quite
hlgh enough.s #t would be necessary to augment education related outiay of public
finance up to the level comparable with the related coqnlriés and to allocate
pointedly resources to the area with higher cost versus effect ratio together with the
effective utilization of overseas development aids.” Measures to bc_gii'c'tl top-
priorities to develop EM by universities with regard to the academic é(fllcation to
Le made available by the fundamental education system would be the qualilaii{rc_‘

% See Part 11, 3,2(2)2)b [ Page HI-15).
SJAccording to the survey of other countrics in Asia by the Study Teani, weight of cducation related
ouilay in the public finance is 4% in Indonesia against 16.3% in Malaysia, 23.4% in Republic of Korea,
16 6% in Japan.

** See Part #1, 324 [Page 11-18].
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improvement of education.

For this purpose, with emphasis on advanced technology fields including
clectronics, electricity/telecommunications, mechatronics, FMS, bio-technology
and so forth,  to secure excellent science and technology teachers with high

academic career, @ to invite teachers coming from abroad who have learned state-

of-the art technology, @ to enrich curciculum, @ to renovate as quickly as possible
experimental equipment/facilities, ® to implement measures such as increase of
the highly qualified management staff. In particular, enrichment of curriculum -
would have to enconipass ot 'only special subjects of study but also to intensify
learning of "science and technology related basic courses of study such as
mathematics, physics, dynamics, chemistry and so forth from the improvement of
basic scholastic ability point of view as well as to pay more attentions to the
lmgu;sﬂc ability of English language which is vital in the introduction/digestion of
foreign technology. _

With r_cgard to regular high_school' education, @ to increase hours of learning.
physics and matheinati'c_s, @ to establish institutions to educate talents for science
and lechllology would have to be examined and implemented.” In order to allow
student to be familiatized with science and technology related courses of study

from. young ages onward neastires (D to orgamzc cutriculum to allow students to

“be familiarized with sc:ence and technology, @ to incorporate lopics  and '
educational matenals into the courac of native language and/or hlstory ® lo

reinforce science and gec_hnology cou_rsgs_of sludy,would have to be :mplcmcmed. L

Promouon of vocaumml cducauon and 1rammg

. Reinforcement of education in practical (echnologles in the universilies

(scicnce and engineering department)
“The universitics shall, while continving to focus on the education in basic studics

- for the fostering of research and development engineers, reinforce the education in

practical technologies and the off-the- -campus training to make their students
equnpped with knowledge of work on the industrial scenc.

" With the developinent of industry in the future, the jobs of technicians will
_mcrcasc in importance. With respect to technicians who are involved in the

* In 1984, a science high school with a curriculum with emphasis on physics, mathenatics was established

in the Republic of Korea and has been increased ever since to 18 in total. This is the talent education
institution and middle school graduates with top 1% school achievement only will be quatified for
admission.
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development of production technotogy, they will be called "production engineers”
responsible for management, production, and services. Al theé same time, the
concept of advanced technicians - a more detailed classification of EM — wili
become popular (see "Developing EM Job Organization Models” in 3.3(2)).

Under those conditions, the EM job organization will be associated with multiple
academic careers, and the university graduates will continue to play a vital role not
only as candidate R&D cngmcers but also as sources of production engineers,
senior technicians and technicians in the future.

Review of vocational education and training system

Measures to deal with the issue of polytechnic

In order to enrich vocational education and training curriculum, four years
polytechnics curriculum would have to be fully executed. By the cnrichment of
curriculum associated with the transition into four years polytechnic curriculim, it
would be made clear that polytechnics would play central role in the vocational
education and {raining.

.By graduating from four ycars polytechnic curncu[um the new dcgue based on
techmque/_lechnology (Provisionally called "SX") will be conferred to the graduates,
Those who have completed the four-year polytechnic course and who have been
qualified by a test, etc. shall be conferred with a hew degree (lentatwe!y named
"SX") based on technique/technology. SX degree shall be equwalem e} unwersuy
_ bachelor degree (S1). By cstablmhmg thls new deorec ng;d old paradiom would be
- reduced to mere skeleton® and both’ of engmccrs and tcchmcmns would be made '

available from S1 and SX degmee - v ' '

‘Conceptual diagram to represent overall ﬂow of EM vocauonai educauon and
- training/academic education and occupations is shown in Figure 3.4.

- A path shall be provided for the transfer of those who have completed the three-
year polytechnic course to a specialized course of a_ university and for't‘ﬁeir
obtaining an S1 there.™ In addiiion, -'g;ré'duatcs' fr’orﬁ four. years polytechnic

* Job eppostunities for EM would be more diversified into multiple layers of research and dculopm'enl
engincer, practical enginecr, senior technician, multiple skill workers as the result of the change in the
role to be played by EM associated with the transition from the period to introduce foreign technology to
the period 10 apply introduced technology. EM manpowet will be made available by relinquishing old
paradlgm and constriscting flexible educalion system based on the new paradigm.

Reform_of education system in Japan of 1993 under which transfer of national colliége of Technology
graduates to the third yéar of universities was allowed or bachelor degree can be conferred by instituting
within the same colleges in a speciatized course may be referred to.
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curriculum (8X) would be allowed to advance to the post graduate course and to be
conferred with S2 and 83 degrees afterward.

Advancement to polytechnics shall be as a general rule from vocational high
schools. Coherent vocational education and training system to cover from basics
till applications as implemenied by the industrial college in Japan® is considered
guite successful and reference shall be made to this system. - As the result,
vocational high school will be positioned as such to be identified more clearly as
[basic vocational (raining educational institution with advancement to polytechnics
as the basic rule]. By remforcmg the path to advance to polytechmcs fromn
vocational high schools, it would be expected that number of applicants to
polytechnics would increase and vocational high school would be deemed to be
more prestigious.” For those students who have adequate scholastic ability but who
have to give up going on to a hi'gher. school for economic reasons, a system which
provides scholarships preferentially to them for their entey into a vocational high
school through their graduation of a polytechnic school shall be established.

In accordance with the enhanced appreciation by the industrial community of -
vocational training program and/or upgrading of status, degrees of D1, D2, D3 and
diploma will be abolished gradually when degree of SX has acquired social -
recognition. | '

New educanoml quahﬁcan()ns will be mtroduced .

L Exlstmg graduahon tesls w:ll be dissolved into the educational quallﬁcauons 0 bc‘
' ncwly mlroduccd wh:ch would have stronger compellmg power with respect to the,
advancamenl lo lngher educanonal institutions. The new educational qualifications
are nccessary for those students who would desire to advance cither literal art
courses or to science and lechnology courses. Students who do not meet designated
level of leamning power would not be allowed to advance to higher educational
institutions. However, students would be altowed to chalienge as often as they
would wish to including drop-out. Intent of the new cducational qualifications is to

screen students more severely by their learning powers so that manpower would be

* National college of Technology in Japan has five years carriculum begining in the first year of high
* school.
* As the result of the ficld survey, it was made clear that there exists a tendency to prefer entry into regular
hi gh schools in general and prestige of vocationat high school is considered to be relatively lower,
* In Indonesia, graduation test called BBTANAS is conducted in May every year by primary school, junior
high schoo! and high school. Achievement thereof called NEM is used as the data 10 determine
advancement 1o next stage of education. : '

111-26
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Figure 3.4a Flow chart of EM supply and demand based on old paradigm - Present

Note 1. Box means educational instifutions.
2. One box in manpower educational institutions shows onc grade year.
3. Circle indicates educational cerlifications. .
4. Gray dotted line indicates that graduation from an educational program leads to candidacy
for a position as EM ' '
Source: The Study Team
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Figure 3.4b ‘Flow chart of EM supply and demand at a transition period to practical -

Note

Souwrce :

paradigm - Intermediate

1. Solid fises indicate path of Old Paradigm and dotted lines show path of Practical Paradigm.

2. Detied circle means educationa] cerifications based on Practical Paradigm.

3. Abbreviation indicates fotlowing meanings. . . ‘
LCE : Lower Cetificate of Education, ICVE ! Indoncsian Cerlificale of Yocational Education,
11ISC : Indonesian Higher School Certificate, NVTC : Natioasl Vocational Training Council
$X : Newly introducing educational certificate based on Practical Paradigm

The Study Team
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: Future
Note  All the ordinary high school graduates going on to universitics represents an extremely simplified model.
Actually, it is quite posstble that some of theim enter polytechnic according to their choice, aptitude, etc.

Source : The Study Team
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allocated more t:l'l‘u:ientlg.r.“2 This system may be explained as follows by referring
intentionally to the actual examples of Malaysia for easier understanding.

For example, all graduates from middle schools will be squecl to the test of
Lower Certificate of Education {L.CE). In accordance with the points gained and
aptitude, each student may choose his path of advancement carefully to any of high
school, vocational high school, BLK. (See Figure 3.4)

Graduates from vocational high schools would advance to polylechnic and

“would be obliged to acguire NVTC Intermediate to be explained later in addition to
the acquisition of poin.ls of Indonesian Certificate of Vocational Education (ICVE)
in excess of the designated level as shown in Figure 3.4.

- Advancement from high schools to universities would be allowed only to those
who have acquired points of Indonesian Higher School Certificate (IHSC) in
excess of the designated level at the time of graduation from high schools.

’ Similarly to the system of advancement (o universilies in Malaysia, promising

'manpOwcr will be severely screened so that they would be educated to become the '

candidates for scientist and/or engmeers by the post graduate course (By havmg
been conferred S2, $3 degrees).”

Certified skill qualification system will be iniroduced.
Acquisition of certified skill quahﬁcallon is the proof of "Hand" thﬁcallon in
‘ conlmst td “Head" qualification acqum,d by educational qmllﬁmuons as afore-
* mentioned.” C : -
' . In prior to the enforc:.mcnt of certified skill quallflcatlon system NVTC:
(Nauonal ‘Vocational Trammg “Coungil) - whlch would have authonty and_;
' compcilmg power to implement certificd technique qualification will be established
through the cooperations by and between government agencies, academic
comununity, industrial community and men of learning and experiences.

NVTC which is modeted after the example in Mataysia would have to rest on the
basis of the recognition that indusirial community is the largest beneficiary with -
n,gard to the manpower development and would be in charge of pin- pomlmg
- details of the types of skill as may be required by the industrial community for the

€ [Correlations between education and job opportunitics in Malaysta) in the survey of the other
couniries in Asia by thé Study Team, are referred to in the recommendations concerning the intcoduction
of educational qualiftcations and certified skill qualifications. See APPENDIX 9.

* Research and development engineer is borne inanind in representing the engincer referred to in this case,
* For the terms of "Head” and "Hand", sefer to Part11.3 (1) {Page 1-24).
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type of industry concerned. Next, NVTC will establish centified skill qualifications

for cach type of skill. Certified skill qualifications will be classified into three
grades of NVTC Basic, NVTC Intermediate, NVTC Advanced by hkmg into
consideration level of skill, age and so forth.

Details of vocational education and training would have to be standardized in
prior to the introduction of certified skill qualiﬂcatio:l system and it would be
essential that curriculum'will be accredited mutually by and between NVTC and
industrial community. In this case, structuring of curriculur which would refiect
industrial needs in islands wonld have o be contemplated also.

BLK will be reorganized.

Those students admitted to BLK would be skill-trained under the Specialized
Skill Training Center (New BLK) to be recommended in the chapter to follow as a
new function of BLK and/or would acquire afore-mentioned centified skill
qualifications and would continue to hone their skill as semi-skilled and skilled
‘workers respectively. | ' o |

" New BLX would accept full entry of junior secondary school graduates. (See
Figure 3.4) Those who would desire to enter would have to determine whether o
do so or not by checking L.CE points acquired and/or onc's aptitude.” Thorough
vocational training for juvenile generalion'wou.td be significant in the sense that it
would prevent drain-out of the Juvcmlc gcnemlton manpower into mformal secmr _

: “Thos¢ who have graduated from junior h:gh schools, entéred into New BLK and
_ have acquired NVTC Basic grade aflter having completed one year cumculum
would be the candidates for semi-skilled workers. If NVTC Imermedlalc gmde has
been acquired after having completed two years curriculum, they would be the
-~ candidates for skilled workers. If NVTC Advanced grade has been acqmred after
having completed three years curriculum and having acquired high level skill, then
~ they will be automatically treated as skitled workers by industry fot thie lime being.

However, they would have opportunitics to be upgraded to EM in futare as the

“manpower capablc of adjusting themselves to the skill level required by

* Junior high school graduates to seek job oportunities immediately will be automatically classified as
unskitled workers, thus opportunities for them ta be upgraded to EM in the future would be a:gmﬁcamly
reduced.

“In this reporl, one curriculum is assumed o last for ona year. In reality however, because of its nalure as
an auxiliary educational institution, the period to complete a curriculum would be floxible dcpcndmg on
how the fundamental educational systém would bé improved and how vocational education and Iraining
would be promoted.
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4)

a.

bt

corporations. Those few who may excel in terms of “Hand", "Head", and "Heart
would have an opportunity to be upgraded even to technicians.

Method and schedule to implement

Establishment of EM educational reform committee
The Study Team would propose establishment of the EM' educational reform

© committee as afore-mentioned in order to solve diverse problems associated with

the development of EM.® The commiltee would propose reform of academic
education to develop EM candidates of high quality in line with [the educational
reform to be explored] as afore-mentioned in chapter 3 and would be held
responsible to upgrade vocational education and training which is being obliged to

© content itself to rest in lower status in comparison with the academic education.

Managemeni of the committee will rest primarily in the hand of BAPPENAS
being assisted by Ministry of Education and Culture, and DEPNAKER. 50% of the

- commiltee members will be delegated from BAPPENAS, Ministry of Education

and Culture and DEPNAKER while remaining 50% will be delegated from
indusicial community, other government agencies associated with the development

~of EM (such as BPPT, Ministry of Industry and Trade and so forth), economic
_ group and ﬁcholars

:Schcdulc : . :
" The commntee will be localed w:!hm BAPPENAS asan mdependent burcan. Time = - |

of establishiment would have to be as soon as posslbte in view of the needs to
develop manpoiver which would have o become the nacleus within 25 years.
In order to be well under way, the commiitee would have to arrange freguent

 opporlunities to discuss in order 10 appeal externally through mass-communications

~at least 5 years from the establishment and would have to tackle diversified

¥ See Paﬂ IR 3 (]) [P.aqe 1-24].

Smula.r recommendations have been prasented alrcady by the Mmmry of Education and Culiure and the
work (o' summarize those recommendalions by the Working Commiliee in charge is under way under the
namg¢ of VET (Vocational Education & Training for Industry Growth). it is recommended that an
organization in charge of implementing VET should be esiablished under the name of VSIA (Veocational
Standards Implementation Agency) function of which however covers vocational education as a whote.
When compared with the recommendations which focus on the development of EM manpower by the
Study Team, focal point of those recommendations is somewhat blurred. Also, insofar as the contents of
VSIA are concerned, reference to the conerete participation by the industrial commumiy limited to a

minimom.’
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problems positively. Course of commiltee management will be reviewed and
revised officially in every five years in line with the national planning. The
commiliee would continually monitor requests voiced by industrial community
which is the principal user of EM manpower and would have to present
recommendations to contribute to the upgrading of the lével of vocational
cducation and training to EM manpower development institutions and government
agencies concerned.

- {2) Developing EM Job Organization Models
1} Background

a. Significance of job organization model
In Indonesia where an EM evaluation standard \Vthh is lmi\ed closely with
“academic carcer (old paradigm) has already been deep rooted, there is fear that the
old paradigin should persist and thereby prevent ()plil_m!_m'dislribulion of the EM
- resources unless an alternative paradigm (practical paradigm) which really meets
the needs of industry is established and promoted posmvely |
The prospect of development of industrial technology in Indonesia is not very
bnght Besides, there is not much mducemem for Indonesia's industry to bulld a
new paradigm for itself, Therefore, it is meamngful for the government lo take the
initiative in estahllshnw and propellmg ancw pal adlgm -
The new paradigm (practical paradlgm) w:thm '1 busmcsa uuerpnw rt,fcra to -
: formulalmg the funcuom of EM as a _|0b orgmnzalmn wullout rcgard to academic

career.

b. Purposc
I3stablishing the above job organizalicm"'is primarily the responsibility of cach
individual enterprise. Therefore, the government's support récommerided in his
report should be interpreted as a model intended prinl'a:ri‘!y: for énlighlénmehl.f
Namely, each individual enterpris¢ is 311ppo'Sed lo ereate its own optimurit EM job
organization by modifying the model presented by ihe government.

The government's proposal must be so full of realities and advanced ideas that

“ See Part 111 3.2(1)1)a [Page 111-10).
® See Part 111 3.2(1)1)b [Page 11-11].
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private cnterprises are willing to adopt it. It must also incorporate compulsory and
non-compulsory qualification systems, such as a licensing system, so as to
positively induce even indifferent enterprises into aclion.

Relationship with Other Proposals

It is private enterprises ihat should play the leading role in- the futire FM

development plan discussed in this report. As a rule, educational institutions arc

only concerned with general human capital of EM (though the polytechnics are

somewhat more active in human capital formation than the universities), leaving

the formation of special human capital to private enterprises (the formation is not

always implemented through intracompany education and training).

How the EM that is supplicd to the EM demand side should be treated within

emerprisés is one of the subjects to be discussed in the present proposal. Namcly,

the reform on EM education proposed in (1) and the job organization model ini the

present proposal can be demarcated as the supply side versus the demand side, the
extérnal labor market versus the internal miarket, and general human cépila!

formation versus special human capital formation. They define in detail - the

practical paradigim proposed in the present study. o :

In-house training is the prmcapal means of mlmcompany promouon of EM

assumed in the present propoml Building a new scheme of in- homc Iralmng

described in'(3) i is mlended 1o support ¢nterprises, mamly small and mcdlum sncd
ones, “which cannot afford to plowde sufﬁcacnt in-house irammg It should be‘_

- nnplemenied as carly as p0s31blc in Ime wuh the concepl of the present proposal

2)

Quiline 'of the Proposal lnsiallalmn of Job Orgam?auon Model Propulsmn
Committee 7
The job organization mode! lhal is recommended in the present proposal is not
intended for a particular mdustry, size, or region. It must be realistic so that

'cntelpnscs will be willing lo adopt it. " An excessively abstract model is not
“acceptable. Thérefore, building job organization models appropriate to particular

~ conditions of individual enterpriscs, such as indusiry, size, and location, requires a

considerably long preparatory period.

When the proposed job organization models are built, they should be publicized,

“disseminated, and periodically reviewed by a permanent organ.

tere, the Study Team recommends that all the above work be executed by a public
commiliee leatatively named the Job Organization Mode} Propulsion Comniittee
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(hereinafter simply called the Commitiee): From the vicivpoini of keeping the job
ofganization model realistic and spreading it throughout the country, the
Committee must be managed jointly by the government and industry in a manner to
meel the objectives of networking (described later) and the conditions for
deregulation.

The work to be executed by the Committee is building, disseminating, and
reviewing job organization models. T he building of a job organization model
consists of three tasks--selling up a basic jbb'organizalion; providing a career path
linked with the educational and (raining system; and reviewing the existing

qualification systems.
'3) Tasks of the Committee

a Selting up EM model_]ob organization ;

In Indonesia, EM is generally class;ﬁcd simply into three catcgorles-
engineer, technician, and skilled worker. This classification is closely associated
with the academic career of EM (at least in the minds of top managements and

- personnel managers)' . However, the compomuon of EM should be dwemﬁcd
according to mduslry type, scale, and stage of dcvelopmcm of individual
enterprises, and cach caterprise must develop its own useful human capnlal for

Citself. In ordér to dissemmale the "above concepl:on and : prusent a Job'
OIgamzauon to be pursued by enlerpnacs the Commmee shall: creale a modcl ‘
job organ:zallon appropnate toa partu:ular mdusiry, scalc and | rt,glon g

Though the model jOb organization can vary' in conlenls accordmg 0 the :
category of entcrpnse it must conlain a career path within the enlerpnsc For
example, even in France which secms more authoritarian than Japan, a career
path mode! as shown in Figure 3.4 is said to be popular with the enterprises. By
“disseminating such a career path'in Indonesia too, the importance of in-house
raining related 1o the promotion of EM will be re-recognized ‘and. the
expectation for practical qualifications, rather than those related to academic
career, will rise inside and outside the company. | | B -

" This will be presented 4t tater date as the press study (o survey enterprises and as the resuh of the
assessment of industrial technology.
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: Figuré 3.5 Technician/Enginesr Career Palh in Typlical French Enterprise (Reference)

Source : "Social Creaiion of Categorics of French Enginccrs" _
(aiticle contributed by H. Nohara to the Scptember 1992 issue of "Japan Labor Reseatch
Magazine").

“The i_lames "Engineer," “Technician,” "Skilled Worker," ete. and _lhc.
classification of EM should also be reviewed. In pariicular, technicians are the _-

- promoter of industrial technology on the production scene and supposed to play :

the most important role in the development of Indonesia’s economy in the future. ‘
From the viewpoint of improving the social recognition of technicians who will

~ be in seriously shont supply in the future, it is commendable to give a spectal
- name, ay,' "Production Engineer” as used in Japm to technicians who are
involved in the development of producuon technotogy. "Produclion Imgmeerb
arb those who perform engineering l’uncllom producuon control, quality comrol

; xmtcnals control production technology development at the Sites of

manufaclurmg and services, as discnmmatcd from th other engineers who are‘_

-engaged  in des:gn dcvclopmem plmmmg, sales ' services, etc. Namely,'
‘produclxo.n engineer means the engineers who work “production managemént",
“quality control”, “developing production enginecring” and is divided from other

13 (L

- engineers who work “designing and developing”, planning”, and or “business
and service”, Though this can also vary in contents accordmg to the mduslry
lype, scale, and dcvelopmem stage of cach mdlwdual enlerprise, a new EM

classification as shown in Figure 3.6 may be considered.
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Figure 3.6 Current and Proposed EM Job Qrganizations
(EM Names Are Tentative Ones)’”

Source) : The Stud y Team.

b. - Study of Flexible Path to Educational and Tralnmg System

fhough the general human capital of EM will be 1mpr0vcd by propelling the
educational reform described in (1), it is impossible to establish a fixed
borrespondcnce between academic career and EM job organization because of
the “difference between circumstances of individual employers and abilities of

“individual cmployecs In the EM job organization model for each mduqmal

g ‘category, ¢ ach class of EM will ‘be associated with more than one class of
academic career and the EM _]0b academlc career n,huons Wl” bc madc more
ﬂexnblc by the career path. L ' ;

-~ Not a few private enlerpnscs cannot af ford lo nnkc an adcquate investment
in in-house training of their cmployecs. These pnvale CRCIPriscs _w_ho cannot
carry out in-house training may be different from enterprises who can afford
sufficient in-house training and offer career paths duc to their recruiting steucture
of EM. Therefore, setting up a path té the educational system associated with the

" model job organization can be a guide to cachi cntcrpnsc in recruiting ncw EM.

To those enterprises which cannot afford to provide adcqualc m -house

L 1ram1ng that determines a suitable carcer path, the Commitiee must |)resenl an
alternative plan for training by an outside orgamzalron which is interlocked with

" A tentative plan of the Study Team. Using such names as "production engincer” and "advanced engincer”
should help lmprou the image of the posilion of engincers. The same effect will be obtained by applying
the name "engincer” to highly experienced workers.

" See Part I1f 3.1.{1)2)b) [Page HL-5].
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the new scheme of in-house training proposed in (3) and the BLK reform
proposed in (4). The career path in the model job organization musl incorporate
stich a flexible training system.

c. Review of EM Qualification Systems

In order to effectively promote the implememaliqn'of a career path by in-
house training and training by outside organizations, it is desirable to sanction
the éapacilie.s associated with - individual careers as qualifications. From the
standpoint of the present study which assumes that the responsibility for
fostering special human capital of EM rests with each individual enterprise,
those qualifications should basically be confined within individual enterprises.
For the purpose of énlightening the enterprises and diffusing those qualifications
among them, however, the cerlification of those qualifications by an outside
orgamzanon is considered a possnblc choice.

Associating quallﬁcauons with the job ofgamzauon has already become
comimon practice in Japan and ot_her countrics which attach importance to the in-
house training of manpower. In Seuth Korea, there are even some special .
qualifications, like "Skill Sainl” whercby the government recognizes the
contributions of qualified persons within their companies.™ In Indonesia, it is
| necescary first to make publicly known the presence of quahncaimns ﬂSsocmted
- with the EM career path in enterprises. S
’ : Those quahﬁcanons must be dlffen,nuatcd from the \mnouc qmllﬁcallonsj
;llm exist msutullomlly bul that are not funcnonmg in reality (e g., DE PVAKER?
:cerllﬁcale of compleuon of lramlng) The pracllcalzly of the new quahﬁcahoni
ESystem can be increased by positively incorporating the cxislmg quahﬁcallonsé
that are aclually in effect (¢.g., the qualification for architéctural cngineers).
Namely, in order to disseminate the new qualiﬁc'ation system, it is ncccssary to
make a thorough review of the e;usung EM qualification system’ for each
calegory of cmerpnseﬂ : :

The new quahﬁcal:on system also serves as a eans to diffuse the model jOb

: orgamzauon among 'the enterprises. “Therefore, it must be so_appcalmg that
Indonesian enterprises will be willing to adopt it. In this respect, it is considered
effective to make the new qualifications comparable to those of advanced

T Examples of qualification systems of the counlties surveyed, described in Appendix 9.
75 ' B . . N - N
An example of the list for qualifications is given in Appendix 9.
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nations {e.g., Japan's consultant engineer, South Korca's skill saint, and France's
cadre) so that they will reccive international recognition. Thercefore, negotiations
with various foreign organizations which certify qualifications are included in
the tasks of the Committee.

d. An orgam?atlon model, having a flexible path with educational and training syslem
is specifically shown in Table 3.1.

Table 3.1 Organization model

Production- Management Course Technology Course
| _ | S 1
o Department Manager . o1 i | i D10 | E10 | F10 |Manager
é As . ‘ ' ] ' ; y = Senior Enginecer :
. ssist. Dep. Manager {9 . . ) D9 _| E9 i!!;]“EI ‘ .
bo : ' . I | =1 _ RS
& |Monager i81]: b8 Jos | ps |wms | |fescoreh Frgineerdl
: : I | ¥ ] b__l Research Enginbef—l
. |Section Chief B E T O K e A R L
¢ |Group Leader-1 | 18] EI\G l?G C|6 'DIS EIG
8 ' : ‘
& |Group Leader-I1 151 as | Bs | c5 | ps | B5
2.
Forcman T s B e o [T |
- SR bl b b ‘
E) o |Skilled Workcr I : N EE 11 A3 | B3 | C3, 1|
(™ ) ; - H | : . : S
£ [Skilled Workerdl - |[2]] A2 | B2
s ] ‘ . . ]
= [Skilled Worker-11I (1| A1
e &
(4}
Worker (0]} A0 | BO | €0 [(DOI(ED) |
. R . - . ' N . X b
sk}
R~3
4
{3
=
iCrate]r Hi- [High Voc.'lllt- Foly- [Univ. Doctor
School [School |School [todinic | - Mater

Remarks: AG to FQ are aew rectuits of each schools. Posts in brackets are just in short time or optional,

Source : The Study Team
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4) Contents of Activities of the Commiltee

a. Preparations
This is the stage in which the Committee builds the first model job organization
to be diffused and a qualiﬁcalibn system associated with it. This stage consists
of a ficld ivestigation and discussions based on its results.

The Conimiltec shall first carry out a field investigation to pursue the ideal
job organization for enterprises. Depcnding on circumstances, a priofity
investigation on a nationwide basis needs to be carried out before the field
investigation. After problems and enlerprises to be studied are decided by the _
pribrily investigation, the Committee procecds with the field investigation based
mainly on in-depth interviews with the caterprises of different categories. The
investigation will cover about 100 enterprises selected based on a classification
by industry™, scale, region, capital, etc. For the purpose of the investigation, it is

possible to utilize the system that is built on the Proposal for EM Supply-
Demand Network in (5).
‘ ‘Based on the results of the above investigation, the -Commi_ltcc buildS a
model job organization for dach category of enterprises referring to job'
| _'orgénizalions in advanced countries (enlerprises) Ttis necessary that each mode}
-job organization fully reflect the contents of lhc human capual of EM to be
formcd hy thc EM Educauonal Rcform in (1). T herefore, the Commulce is
rtqmred to work in close coopcrat:on with the C‘omnullec for EM Educauona]l .
Rel‘orm ‘ P .

Through a review: of lhe currenl qmllﬁcahon syslem of Indonesia and a
study of quallﬁcauon syslcms ‘of forcign countries, the Commiitee shall eiudy a
new EM qualification system at the same time. The method of diffusing the Jo’o

~ organization models, including the new EM quatification system, shall be fully
: discussed. |

b, Difl'usieh_
This'is the stage in which the Committee publicizes and diffuses the job
K drgahization models and iiew qualification system it has built as described above.
:"Sin:_ce it is an cssential prerequisite that they be voluntarily adopted by private

"6 By the expericnee in the pre-study based on an cstatlishments survey'(SO companics), the wark will be completed
in hall a year. The total number of divisions comes o 102-17 indusiry seciors (KLU 1 2-digit coded
manufacturing) x 3 sizes (Jarge, intermediate, small) x 2 aceas (Java and another area),
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enterprises, (he Committee should carefully plan ways - to diffuse them
cffectively.

It is indispensable for the Commitice to secure the cooperation and under-
standing of large enterprises and commercial and industrial associations. To this
end, the Commiltee should reflect opinions of those industrial circles in its
activilies from the stage of preparations described above. Positively introducing
an incentive system which offers tax benefits and other incentives to enterprises
which have improved their performance is also considered effective to some
degree.

'Fo provide correct information for enlightenment of the enterprises, it is -
helpful to increase the opportunities for exposure of the Committec aclivities
through the mass media. The information communication through the EM
Supply Demand Network described in 3.3.(5) “EM Supply- -Demand Information
Systcm can also be used for the purpose.

¢. Review ‘ o
The model job orgaullizal'iohs that have been publicized and the new qualification
system that has been ptﬁt into effect nced to be reviewed pcriodically'io
determine whether or not they are compatible with the de#cldpmenl of 'i'ndustry.-
On the premise that information necessary for the review is collected continually,
it is considered reagli'slicc to co‘mplétely fevise thc‘ mddcls and qualiﬁcalion sy%iOin "
once every five years when various fundamen!al a!atlsucﬁ are complled and"
m'uor cconomic pIans are formulated .
" The enterprises that have adopled any of the model _|ob orgamza{mns and the :

" nismber ‘of peérsons qualificd by the new quahﬁcat:on system need to: be
monitored from time to time. For this purpose too, the EM Supply-Demand
Network should be able to be utilized effectively. Baséd on the results of the
monitoring, the Committee reviews and revises (if necessary) the models and
syslem every year. C

| At the time of compléte revision {cvery five years), the Conmiltce 'pérforms
the above items a. (pre'pafalo‘ry work) and b. {dissenﬁhation_xfork) agqin. Since
the necessary information must have been accumulated by this time, the work .

“should take much less time than was required to build the model job
organizations and new qualification system. Therefore, the work should be
carried out without delay.
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5) Commilteec Composition and Activity Schedule

a.

Composition
Ministry of Education and Culture (MOEC)

‘The MOEC participates in the Committee to ensure that the first imodel job
organizations and new qualification system to be built are compatible with the EM
educational reform. ‘It is possible that the certification of some of the new
qualifications shall be entrusted to any of the agencies that ar¢ under the
jurisdiction of the MOEC.

Ministry of Industry (MOI)

As the principal authorily concerned, the MOI is expected to play an active role
in the building, diffusion, and review of medel job organizations and new
qualification systen. '

Ministry of Manpower (MOM)

The MOM participates in the discussions about the new quahﬁcahon system in | . .

the slage of preparations from the standpoint of the authority responsible for
cértil’ying the existing qualifications. In the training of skilied workers-in BLK (the
commissioning of in-house training to an outside institution), the MOM can be the
certifying agency e\?eﬁ under the new qualification systemn. | |
Repn,sematwes of industrial circles and persons of lcarntng and cxpc-nencc

Personnel managers of the most influcntial enterprises and representatives of the
Chamber of Commerce and lndus(ry shall be tvited among the main mcmbers of -
'1he Comnnuec f{om the very begmmng to secure their undcrslandmg and mcrease
!he pu‘ohcny effect. :

- Implememing Schedute

The Conunittee shall carry out its activilies according to the schedule shown in
Figure 3.7. _ Lo o .
C Repelita | Repelita| Repetita | Repetita { Repelita

vt vik ] il X X
. S -
. | Preparations . § Prepudanions Picguration; | Preparativas
' Biffasi P Fadrnien | &dbnsion | &dituse
iffusion E— B s a JC SRR S TR |
‘ Reviw Revfew Revlew  Reviel

Source Tl he Study Feam
Fagure 3.7 Schedule for Activities of Job Organization Model Propulsion Committee
{Example)
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(3) Structuring a New Scheme of Ini-House Training

1) Background

1In order to accomplish the task of improving the levels of technology and skill of
human resources,’ it is an essenfial prerequisite ‘to establish the fundamental
scholastic ability that underlies technology and skill and to make ceéaseless efforts
to improve the level of education and training at the sites where technology and
skill play a vital part. Namely, as long as the human resources that are sent out
from human resources development inslitutes to society to become
engineersftechnicians are equipped with adequate schotastic ability in science and
engineering, the demand side that employs them should be able to have each of
“them improve his skill while performing the job assigned (o hin. |

True, in-house training is implemented at companies (demand side) in lndones:a
Bul, there is tendency that in-house training is neglected in the so-called "hollow
middie,” that is, small and medium-sized companies, especially small 'ones' which-
are expected to improve their own tcchnology and tcchmqucs but which are not
showing any marked signs of improvement.” S
Over the fong term, ‘as the EM educational reform described in (l) will be

executed and the JOb organization modcl described in (2) will’ be diffused, the
‘contents of in- house training will be ennched and changed for the better. Over the
medium term, however, steady efforts of the demand side .md szutablc govunmenl
- measures to supporl lhem are needed. The in-house trammg lmpiemcnted by the
* demand side itself consists in EM lmmmg with weight on on- lhe-job tr‘umng, and
the minimum requirement for that is securing competent instructors. At preseint,
~less than half of the companies surveycd have bompetenl instructors in their staff.

~ To imprové the situation, a new schéme which cnables the demand side to
activate its in-house lrammg and the EM to be further runforccd is called for.

- 2) ' Outline of Propbs'al :

" % of establishment is as follows (having a training program). Also sce Part I 2.1.(2)6 {Page 11-16).

[Unit:%)
. Large Medium Small
TO ENGINEER 56 - 50 40
TO TECHNICIAN 60 52 3
TO SKILLED WORKER 55 38 25

Source : The Establishment Survey
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In view of the above background, the new scheme of in-house training shall be
addressed primarily to small and medium-sized companics, whereas large
companies shall be encouraged to update and improve their own in-house training
while supporting the schieme. The objective of in-house fraining is to improve
prodliciivily and secure delivery dates through establishment of a quality assurance
systein for products and services. To that end, EM must be trained in terms of 3H's
(“Hedd," "Heart," "Hand"). In addition, the new scheme of in-house training must
enable human tesources fostered by educational institutions to be developed-in line
with the Practical Paradigm-into EM who are equipped with technology and

“technigues which the demand side expects of the EM.

From the above requirements, the new scheme the Study Team proposes
comprises measures to help the demand side upgrade their in-house training and
measures to posilively promote the in-house training from outside. The former
consists of providing the demand side with a financial support for the fostering of
EM and dispatching key persons (instructors and coordinators) to companies which
need them, and the latter consists of specific measures to develop and maintaia the
in-hbusc training environment, inctuding the introduction of new systeins, such as a
consignment training system, and the expansnon and improvement of oulsxdc
trammg facilities, such as establishment of teaching companies. '

Of them, "in- house training by the demand side 1lsclf‘ shall be discussed first

- from lhe v:ewpomt of encouragmg both the managcmenl and labor to give h:gher
pnorny to in-house lrammg In view of the importance of trammg of "Heart"-one

i of the three elemenls (3 Hs) of in-liouse !rammg, the Sludy Team proposes the' |

3)

"consignment training system"” and ' ‘éstablishment of teaching companies," both of
which offer a favorable environment for "Hear!” training.

Three Measures to Promote In-1ouse Training

: Supporl for in- housc training by compames thunselves

B‘ISIC concept

'lhe basic form of in- house tralmng is such that each company on the
demand side has_ its EM acquire technology and techniques appropriate to the
production of its products (supply of its services) and at the same time, trains the
EM to become aggressive in improving their technology and techniques for
themselves, Thus, it does not depend upon outside training institutes. Therefore,
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the basic objective of the new schemnc of in-house training is to climinate
obstacles to the implementation of effective in-house training by the demand
side.

There are 1wo major obstacles to ¢ffective in-house training on the demand
side. One is the deficiency in time and money for the in-house training, and the
other is the abscnce of competent instructors. The former is an obstacle common
among companics on the demand side, and the latter is especially noticeable in
small companies, mosl of which cannot find able instructors within themselves™.
The basic solntions the Study Team conceives are a government-led financial
support for the former problem and the dispatch of instructors, mainly from
economic organizations, for the latter.

* Financial support

Establishing a fund for lmprovement of technology and techniques of smail

and medium-sized companies _ |
In order to enable small and mediunt-sized companies to implemcat in-house
| ‘training, the government is requesled to appropriate in its budget reasonable
funds for the education and training in technology and techniques. Uses o;f those
- funds should be fornulated by advisory staff of the govérnment alter hearing |
~individual small and medivm-sized companies about their piansj for the

~improvement of *technology and technigues. The z'u:h'i_slovryE staff of the -

. govemmcnl znusf also help. those. companies fohnulale suitable cduca'iion and
;trammg plans. {It is consndercd that most of mlall and medlum snzed compame,
“are unable to formulate plans hke that for thcmselvcs The mvolvemcm of
government staff should make it easncr for the governmcm to follow up’ the

plans.)

The uses of the above fhnds shall include:
1. - Expenses of education by instructors
2." Coverage of loss of proﬁ(s expcctcd in the immediate future duc 1o the
time spent on education and training
3. Expenditures on educational/training materials within certain limits
(includes books and other publications purchased)
4. Fees for qualifying examinations.

% See footnote 75.
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Fund of federation of small and medium-sized companies

A cooperative association of small and medium-sized companies shall be
formed by industry sector to establish a fund by contributions from the member
companies. Government subsidies shall be included in the fund. The order of
priority for use of the fund among the niember companies shall be decided based |
on specific conditions of the individual companies., Compantes which have used

~the¢ fund shall cefund as soon as possible. The uses of the fund for the

improvement of technology and technigues mentioned above shall apply to this
fund too.

+ Dispatch of instructors in in-hmisé training
Diépatch of iistructors from designated companies
Companies designated by the government shall select instructors from
among their staff based on qualifications or 'ycars of experience in EM training
and dispatch them to specified companies. Instructors to be dispatched shall be
selected by industcy sector and ficld of specialization. "

Dispatch of msiructcrs trained by a newly establmhed in- hoube training
' counschng assocnuon (or foundation) '

: 7 An in- housc tcaining counse}mg assocmhon havmg a staff of mﬁlmclora in
in- housc training shall be established to train mstmctors (unlike CEVI"ST the
‘Sassocnauon shall prowde EM of engmeerltechmc;an class wrgh' training m:
production fields) and dispatch'them to compz-miesz which need them.

b. System of “Enlrust Training to Other Companics”
¢+ Basic concept ' ‘
As the env:renmem of in-house training, lmportance is often attached to
© physical condn:ons mcludmg instructors and training Tacilities. More imporianl
: how_cwcr, is the env:ronmemal factor in the fostering o_f "H_earl (enthusiasms and |
‘interest in one's job = INITIATIVE). |
N EM motivation or “Heart” is possibly the most important factor for
technical development. As scen in Figure 2.9, 40% of establishments stated that
their EM have “high” work motivation, and 45% of establishments stated that
theic EM have “OK” motivation. This niay appear 10 be saiisf:ac.lory, but
Indonesia should require highly moltivated EM with mettied to absarb foreign
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technology and compete with imported manufactured products.

Generally speaking, employees of a company with outstanding business
showings have a respectable mental attitude toward their jobs. If it 1s a
manufacturing company, for example, the elements of production technology
which depend on "Heart" are at admirably high levels and also discipline is great,
In other words, the company is producing high quality products on a stable basis
and showing superb safety records. It is certainly important for some companies
to invite conipetent instructors from outside to train iheir EM. It is, however,
more important for those companies to dispatch their engineers, technicians, and

-skilled workers to training facilities having a better environment. By so doing,
they can not only benefit from the better facilities but also increase the effect of
in-house training in terms of all the 3 Hs thanks to the favorable environment for

‘the fostering of "Heart."

The favorable cnwronmental conditions in terms of "Heart" brmg about
much beller effect when supplemented by gocd facilities and hlgh levels of -
technology and technigues. (Many of companies whose cmployees have
“admirable "Heart" demonstrate that those employees also haye’ respectable
"Head" and "Hand.") The basic objective of this system is, therefore, to augment
the effect of in-house training in terms of all the 3 Hs,

¢ Procedure of "Entrust Training to Other Companies™ ‘
© Within groups of afﬁllated companies in Japan, it is not uncommen thal

subordmate companles dtspatch their engmee ‘tcchmcrans, and even Sk]"ﬁdi -

* workers to make them learn the "Henrt " as well as higher tcchnology and. sklli ff
In Indonesia, this can hardly be 1mp1emented by the’ efforts of mdmdual'
company alone.” Therefore, the economic: organizations and industrial
associations must play an active role as intermediaries so that those companies
can improve the levels of technology and skill of their EM through outside
training. : |

An executive commiltee for outside :rammg shall ‘be formed for each
~industrial sector 10 organize a group of companies whlch receive outsxde
trainees.

In view of the fact that highly competent engincers nurtured by BPPT have

“been dispatched to many state-owned companies in various industry sectors

” This practice is often observed in the automolive and shipbuilding industries in Japan.
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through-out the country, these state-owned companies which receive oulside
trainces shall be selected and designated for the purpose. With these companies
as the core, groups of consigning companies shall be formed. At the same time,
consignment of training to receiving companies shall be publicly invited by
industry and by region.

° Preparatlon of guideline for outside training
The govemmem industrial associations, and other related organwallons shall
make the foilowmg preparations to establish a guideline for implementation of
in-house training and furnish the guideline to cach of the companies training
éngineers, technicians, and skilled workers of other companies.
After making the following preparations, member companies of the
individual industrial association shall be guided to receive outside trainees.
- Standardization- of in-house training by industry sector (industrial
- associations). : 7 _
- Preparation of a standard OJT manual by industry sector (industrial
associations) | ' ' ' '
- Establishment. of an in- housc training exccution procedure (mduslnal
associations) - S b __ |
-~ Establishment of an _intracompany training qualification - system
: (govemmcm csp\,cmlly MOl and BPPT) . ' .
+ Pccparatlon of funds for sub5|dles to compames recczvmg lrmnces frouf
- other compamcs (govemment espccmlly MOI and BPP’!) - ’
| - Formulatlon of an execution ‘plan for the T.Q.C. activity: hnked wnlh thc‘
 national quality assurance system (government, especially MO and BPPT)
l\otc Organizations in parentheses are those responsible for the appropriate
WOrk. -

Fstablushmcnt of teaching compamcs
. Basw concept _ ; ‘

" In developing counlrlcs it s cxlrcmely difficult for most companies to
implement mtracompany education accordmg to a program. In Indonesia too,
there arc few companics which can afford to implement EM training for
themselves, though many companies understand the imporiance of developing
their human resources. When a particular company only needs training in simple
techniques (welding, machining, ctc.) as in the past, it can turn lo a vocational
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training ceriter for the purpose. However, because of limited budget, time, ete.,
the trainees there will only be able to acquire techniques which can be applied in
simple operations. Besides, those techniques are extremely limited in
applicability. In Indonesia which must further prope! industrialization to
improve the productivity and increase the amount of import substitution, it is
necessary to upgrade the overall production technology, especially in the
manufacturing and sefvices seclors, mainly through on-the-job training.

‘The teaching company is different from the vocational training center in that
it is actually a production plant which provides training while manufacturing a
certain product which should be sold as a merchandise. Namely, as shown in
Table 2.3 & Table 2.4, an ability to develop new products of an incentive to
conduct Research and Development secin to be quite weak all over the
establishment. And the salient characteristic of the teaching company is that it
provides training not only in production technology and techniques including to
develop tiew products, but also in production conlrol tcchnology within the plant
in productive operation.

" Thus, the teaching company provides training in “production technology”
using OJT as the main 100l.” For each type of manufacturing industry, a teaching
company having a model production plant shatl be established to raise the levels
of production technology and techniques in the produc!ibn' design and
manufaclurmg departmcnls (lhe sales and materials dearimen!s are cxcluded) .

- Each of the teaching compamcs shall provide lhe 'lbovc techmcal lrammg whilc
manufacturing certain marketable producls _ -;
: In short, each leauhmg company is a lmnufactunng company the ‘main . :
objective of Wthh is 10 train engineers, tcchmc:‘ms and skllled workem Anmng" |
at a self-supporting accounting system, it is a training institute’ which, with
minimum financial support of the government, should contribute significantly to
the development of Indonesian technology and techniques. In addition, each
teaching company is expected to serve as a model plant for entrepreneurs.” |

+ Training procedure
- Trainees _ S
Engineers, technicians, and skilled workers of companies which find it difficult
to implement in-house training; university, polytechnic, and vocational hi'gh

* This is a common practice of Japan's automotive and shipbuilding industrics.
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school graduates: who are not yet in cinp!oyment.'Thc trainees shall be
engincers, technicians, and skilled workers who need re-education.

(In addition to the above trainees, persons having work experience shall be
separately employed for the production operations.)

- Techniology and techniques taught
Production technology:
quality control,
cost control,
process control,
Jabor management,
- safety & hygiene contral,
materials control.

Techniques: (examples for the machinery industry are given bellow)
Weldmg, sheet metal working, machining, machmery fabrication,
prec:smn machlmng, gas culling, cas(mg & forgmg clectrical wiring,
pipe drawmg, heavy weights transporting, etc.

- Trainers (mchrdes supemsor:.)
Tramers and supemsors shall be selected from among lhe company's engineers, 3
; lechmcnans and sk:lled workers having; rich experience. I addition, field
‘ supervlsorq who coordmate the field tr’umng shall be selected from among the
. most cxper:enced skilled workers 3t is inportant that each field superwsor be
of nob]c character and placed in lhe key position in ‘field training. b
The results of the establishments survey show a véry weak link bt‘:f\‘.’ﬂéﬁji
-~ industry and academy"’. In order to promotle the cooperation between them, it is
" necessary to consider positively inviting professors of universities and
polytechnics as lecturers at the companies. -
mee:.sors al universilies and polytechnic shall pacticipate as lecturers in the
training of producuon control in the field. By lcachmg the necessity and Know-

" how of technical training linked directly with the field (e.g., training in’
| ;produ'clion'cdmr-:':l technology) on the production scene, hose professors are
expected 1o have better understanding of the practice of activity in front line.

As shown in Table 2.2 (data in parentheses,) only 10% of cngincers and 12%

*'See Table 2.5 [Page 2-16).
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of techicians in small and imedium sized companies work on production. This
is a large waste of human resources. Therefore, it is very important that a
teaching company avoids an overly academic approach. The teachers should
cmphasize training on the actual production site of these small and medium
sized compantes to transfer practical skills.

Products to be manufactured (Products- selected from those manufactured by
suppbrling industrics. Example for the machinery industry are given below.)
Building components, fittings for vessels, instruments for civil engincering,
ladders, pipes & tubes, uni'; baths, automotive parts, valves, air trunks, high
pressure fubes, plastic molding dies; pipe joints, hydraulic machine parts,
swilchboards, terminal boxes, etc.

Training procedure (Only the main points aré given below. A detailed
procedure shall be formulated as a national' standard by a committee formed
separately.) | |
Training shall be prowded in the producuon plant and at the site of servicing.
For cach type of indusiry, new companies shall be established for the purpose,
or a suitable company of ligh standing shall be selected as the pfoduclion plant
and servicing site. The basic objective of lraining is to make the trainees |
'acqmre skilt in quality controf through unprovement aclmly" (OJT to
heighten "Heart " "Head," and “Hand “! -Special emphasjs is placcd on
' dismplme and safely & hyglenc measun,s whtch Coml'lblllb to the heightenlng
of "Heart. ) ' Lo '
Trainees shall be posled in the field and engagcd in productlon opcrahons
" (direct work).
As a rule, the training period shalt be half a year to one year.

gd. Implemcntauon plan ,

With n,spc(,t to the outside training syslun and le'tchmg compames lhey shall
be established on a step-by-step basis taking into consideration the spec;fxc,
conditions of individual areas, For each subject, a particular area shail_bc
designated and incorporated in a medium-term plan. buplementing the outside
training system requires certain types of preparatory work with the big and
medium-sized companies which are to seccive outside trainees. Each teaching
company requires aboui one year to build and complete necessary preparations.
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