
Research, Science and Technology 

Indonesia's Development Pattern 

Indonesia's future development depends cr~ticalla, on 
its ability to make the best possible use of its nat~lral 
resources, in perpetuity with a minimum of waste and for 
the benefit of the greatest number of people. t can only 
he done by broadening the sc3pe of humail activities and 
by rai9ing the quality of htilnail resources. It is in con- 
nection with the development of our natural and human 
resources that the role of research, science and technolooy 
comes to the fore. 

With regard to Indonesia's resource base and potea 
tial for economic growth, until recerxtly the bulk of produc- 
tion and export comprised mainly of agricultural commo- 
dities. A shift is now taking place which is struct~lral in 
nature and with important ramifications for future deve- 
lopments. I t  opens up greater possibilities for growth and 
for the strengthening of our balance of payments, hut i t  
poses riddles from the viewpoint 01 population and em- 

ployment. The leading grozvth sector are no-\?/ and will 
be the "new", i.e. non-tradit~onal sectors connected with 
the extractive industltes: oil, mlnerals anif tnmber. These 
are capital intensive and dependent on hlgh t,chnology. 
They are not very labour absorpt~ve lint11 the stage will 
be reached when the secondary effects of C o r ~ l a ~ d  and 
backward linkages of ~ndustrlal actnlties generate s u e -  
cient results. This takes a decade and longel, pel haps for 
the greater part of the 1980's. In the meanwhile thelarger 
number of the population find their livelihocd In  he 
traditional sectors of agricultural production. Here tech- 
nology is often too simple and the Increase in prodclctiv~ty 
can barely keep up with population growth. Such a 
sltuatlon of "teclinologic;~l dual~sm" creates soclal ten- 
si2ns Seadlng to serious frictions if i t  is not mitigated by 
appropriate pollc~es. The answer is or should be to renl- 
vest I-apidly adequate ratios of the incremental benefits 
from the growth resources to broaden our economic basis, 
in other words to diversify in a "horizontal" sense by ex- 
pand~ag the range of agricultural activities (with iiacreasing 



emphasis on food production) and equally in a "vertical" 
sense to accelerate the processing of commodities and to 
engage in "downstream" operations within the country 
This can subsequently contribute to self-generating forces 
in the manufacturing sector. 

Research Policies and Programmes 

Research programmes under the general direction 
and co-ordination of the Minister of State for Research 
are grouped in two broad categories : the short/medium 
term programmes and those concerned with longer term 
problems. The first category is directly connected with 
'the operational objectives of the present Second Five Year 
Development Plan (covering the period 1974175-1978/79) 
and thus also includes those activities which are expected 
to  be of importance in the next 5 year sequel. Simultan- 
eously the research and studies of a longer term nature 
relate to problems concerning the role and significance 
of and the relations between natural resources, population 
and technology, their interaction and liPely impact on 
"long-term growth perspectives". There is of course an 
intertwined relationship betweenthe problems and research 
programmes being categorized respectively as "short/ 
medium term" and "longer term". 

Current policies and programmes iduence  the dis- 
tant future to an important degree. Our present decisions 
and actions inevitably affect the course and pattern of our 
society through the next decades. I t  is therefore perti- 
nent to ask o~trselves continuously what the major implica- 
tions are of current policies. 

Conversely, longer term studies designed to provide 
us with perspectives of the future help us to envisage some 
of the requirements that it will pose in the course of time. 
Such perspectives give additional dimerlsions to the context 
within which we must take action now or in the interme- 
diate term to ensure that f ~ ~ t u r e  requirements can be met. 

For the purpose of determining research priorities in 
agriculture, industry and mining with their cross-sectoral 
linkages, panels were set up in 1974 and continued this 
year, comprising research workers from national insti- 
tutes and government laboratories, from various univer- 
sities, and representatives from ministries and industry. 
The results of the panels' workings and procedures will 
be used and tested for the direction and budget allocations 
of programmes and projects in the coming fiscal years. 
Particular attention will be given to the existing capacity 
for conducting research and to the monitoring aspects of 
research activities :ad their results. 

The nature and scope of longer term research and stud- 
ies were mentioned earlier. They focus on the workings 
of long-term dynam~cs of population growth, natural 
resources and technology in their interaction and with 
special regard to their impact on ecology and environment. 

* The various parts and 'components" of each programme can 
be and are in effect imple~nented by d~fferent institutions. They 
are, however co-ordinated and supervised by the office of the 
Minister of State for Researcl~, who determines their scope and 
terms of reference and allocates their respective budgets. 

The following .programmes have been designated 2,s 
national priorities and are being implemented under the 
direction of the lvlinister of State for Research:* 

1. a comprehensive inventory and evaluation of 
natural resources, 

2. a study on long term growth perspectives, 
3. an assessment of requirem.ents for scientific and 

technical manpower fcr the period 1975-1985 
4. the development of a nalural network sysiem. of 

scientific documentation and information, 
5. the development of a naticnal system for stan- 

dardization and for calibraiicn and instrumen- 
tation, 

The first t h e e  programmes are of course inter-relat- 
ed. Studies on longer term perspectives wiII ghin in subs- 
tance and significance as guide posts fc\r policy: when more 
and better basic data resources become available. 

In conjunction with the on-going ~c~ru la t i cn  studies, 
the research pzogrammes shculd prclide us with nc re  
specific indicat~ons as lo the f ~ i u i e  mznpcwer require- 
ments in the scientific and technical fields. The last two 
mentioned of the above programmes are connected with 
the servicing f~inctions of research, science and technclogy. 
Their importance will increase as progress is made in 
research and industrial develo'pment. 

.Vithin the scope of this discourse 1 would like lo 
draw particular attenticn to the ixgortance and urgent 
relevance of a comprehensive inventcly and a proper 
evaluation of natural resources. Our knowledge and 
understanding of existing global resources are at best 
very hazy. That pertains in particular to the situation in 
developing countries. Yet, in the ccming decades ihe 
political economy of international relat i~ns will centre on 
the role and relative importance ~f materials resources. 
Considerations of resource policy and resource nzanage- 
ment will largely determine the behavicur of nation states 
o n  the domestic level and in external affairs. The big 
and powerful nations and the small and weak alike, the 
industrially advanced and the develcping ccuntl-ies, the 
resource rich and the resource pcos,-we see all bf them 
engaged in ceaseless exhortations for a "rational approach" 
to resource policies. Wilhcut fail, each of them is prone 
to  give a different interpretation of what such a ralicnaliiy 
entails. I t  would seem to m.e that rhe undertaking of a 
comprehensive inventosy of rescurces and a detached im.- 
partial evaluation of their future potential constitute a 
field where international co-c,~exat ion is urgently required. 
The advanced technologies developed by the industrial 
societies can be of invaluable aszistauce to governments 
of developing countries in their c@orts to ascertain their 
resource potential 07 a ~nore  factual basis, provided always 
that such assistanceis designed lo develop and imprcve the 
national capabilities of develcping countries to conduct 
and extend their own rPsource iiiventoxy. In such a con- 
text the results of co-operalive endeavours, reinforced and 
supplemented by regional arrangements, will genesate a 
shared knowledge and enhance a better understandir~g of. 
the world's resource potential. Borh the developing and. 
the developed nations stand to gain. This in turn loley 



contribute to some workable consensus as to the de>ired 
ralionallty In resource pollcy. Appro~rrate  modallties for 
collaborative arrangements In resource inventory could 
mitigate theacrimonious postures ofconfiontation between 
resource-owning and resource-search~ng cotinzries. Hope- 
fully in thelittle tlnie left to mankind, inclinations towards 
confrontation (ever latent where resources ale  concerned) 
nlay give way to accomrnodat~on on mutuall> acceptable 
terms of equily. 

The Indonesian programine for resource in \  entoil 1s 
divided into four interr~lated Sllb-groLIp\. 

1. land and water resources, 
2. vegetation, i.e. crops and trees, M ith e m p l ~ ~ s l s  oa  

the central role of forestry resource<, 
3. aquatic resources. vlz. the marine envlronnient as 

wellas the condit~ons ~nflueiicing inland frshe~ies, 
4. energy and miner:~l resourceb. 

Having outlined Indonesia's development pattern In 
the light of her natural and human resources, 1 would 1:lit 
now t o  refer t o  thelndones~a~l  Government's explicit ccn- 
cern regarding the serio~rs problems of soil erosion, water 
conservatidn and water managemellt. The Indones~an Go- 
vernment has recently made a rnajor policy d e c ~ s ~ o n  des~gn- 
ed to  intensify and multiply under a co-ordinated atid Inte- 
grated approach the current programmes for the vrcken- 
tion of further soil deterioration and for soil regenelatron. 
land reclamation, reforestatioil as ~gell  as for research and 
technology application perrlnenr to existlng and potentia 1 
wafer resources. 

With regard l o  forest resources, t!~e cot~ntries oTSc;uih- 
east Asia specifically the member co-untries of ASEAN- 
have probably the world's last highly cconomic reserves of 
tropical hardwood timber. Thic ~.efers in particul:~r to [he 
species belonging to the di plerocarpa family. There are 
in efTect three tropical hardwood zones: the Amazon basin. 
West.Cerltra1 Africa and Southeast Asia (West Malaysia 
Serawak, Sabah, part of the Philippines and where Indo,. 
nesia is concerned mostly i n  Kalimalitarl and Sumatra 
west of the so-called "Wallace-line"). Southeast Asia's 
forests are of higher economic value by far as they comprise 
homogeneous timber areas. while those in the Amazon 
Basin and in West Central Africa contain variegated wood 
species per given acreages. The dipterocarpa species are 
very suitable for mass production of plywocd and veneer. 
They can float, are resitant to damage by insects or fungi 
and can be transported in blllk. 

Here too, a cornprehe~lslve forest-jn\1ento1 y :IS ihe 
basis for intelfigent forest management I S  long overdue. 
Factual information i n  this ~mportant sector is inadequate 
and part of what is availahlo I S  already dated. We can 
already witnecs some specific cases nhere at certa111 points 
sustainable timber output declrnes as harvesting effort5 
increase. Even more crucial r s the envlrcnmen!al impact 
of expanding output. 111 additlon to the declrrle ;n the sus- 
tainable output of timber, if harvesting IS too Intensive. 
there can be serious adverse effects on agricultural produc- 

tion n,~iiside the timber sect01 2nd on human setrtcme~~.rs 
i n  view of our transmigaticn pi.cjgl-amn~es, if failme to 
observe sound silviculture p~.aciice leads to con~inued soil 
~ r o s i o n  and jloccliny. 

Therefore, in [he light of w h a ~  i s  culrcntly being dofie 
to  fo~.est resources in tropica.1 zones by the ccsn.bil~ed effect 
of modern tech~lologies applied by t~.znss~aticnal enterpris- 
es engaged in forest exploitation and tco primitive tech- 
niques of shifting crop culti~iaticn by lccal pcl:ulace, 1 
do not hesitate to classify ithe forest resetves cf'de.veloping 
countries 3s depleiable resources if cnly :o inaintain a 
persistent policy alert of the dangers (sccial, cconomic asid 
political) of ecological overstress in an  euvironm.ent whele 
h~ulian life is already cc..,ught in the rnae ls t ro~~~ of mass 
poverty and malnut~ . i t io~~.  

NalEoml Pmyrammcs for Mapping ancl Sairvey 

This programme has recent] y bee11 reformuln~cd for 
impiemeniaiion in the innli.ediate future. It is designed 
to exr?nd the \\ll~oli: of the lndonesian territory by updatc-d 
maps than can lileet the siai~dai-ds of present zind f~durc 
req,ui.rements. I he programme is considered an  i~iiegsal 
part of ilatioual policies on research, scicnce znd fech~ic- 
logy, and is therefore also placed under i l ~ e  super\lisio~l and 
dil-ection of the Minister of State for Research. Conipre- 
Iien.si\le mapping an.d surveys are in fact a ~rer-eyuiai! 2 to 
the pl-ooer i mplementaiion of an inventory and evn luatinn 
o T Indonesia 11 nai ~lral resources. Negoiiatiorls arc in  an 
:~dvanced stage with the World Bank qnd thi: 3overnments 
of Australia and Canada for assista~ice in carrying out co- 
ordinated  napping and suvvey activities. I f  Ihe program- 
nie call be siarted in 1976, as it is hoped, then. by 1980 the 
entire tel-ri tory of Indonesia ~ i i l  be covered by ti~cde; n 
updated basic (plailimetric) maps on the scaleof' 1 : 100,C00. 
, 7 .  

1 hese can then serve as a more reliable Ibundation for the 
l~reparalion of [hematic maps in connection with rhe re- 
qi~irenle~iis of topography and hydrography, geologic 
surveys land use and socio-economic studies. 

The mapping programme is to include the use and, 
application of n lode~n remote sensing 1echniqces cnlailing 
satellite imagery (E.R.T.S.), high altitude aerophoiogsaghy 
and uhoiogalnmetry in order to  reinforce and to faciliia~e 
field surveys 2nd gro.unil truth invesligalion and interpre- 
tation. As part of the preparations and in anlicipation 
of the full irilplelllentation of our mapping programmes, 
the I.T.C. of the Netherlands is curre~ltly rendering assis- 
tance of great value related t o  training programnles in 
the lields ~,f geodesy and cal-togranhy. 

The Choice of Technologies. 

The scope and need for developl~lg and selectnng tech- 
acilogies ~ilust Se viewed in connection with the probleni 
areas, the short ind  medium term policy objec~ives and the 
tong terin goals such as idelitified in the foregoing ob- 
servat~ons. 't 1s a Callacy to  assunie that we can do with- 
o ~ l t  some of the latest advances In technology. Develop- 
ing nations, such as Xnd~nesia: need to furthe] their capa- 



bitity in advanced 1esealcl-1 and s c ~ e ~ l c e  and to adopt ad- 
vnuccd tecllr~ology, at least in  sclected areas. For certain 
produciive sect 01 s, vitally ~ ~ n ~ o r t a n t  to  g r o ~  tli acceleration, 
there are in fact no alternatives. 111 concletc terms let me 
only nientlon geology, geophysics, and geochemlslry, b ~ o -  
logy and biochemlsh y, rnet~llulgy and mineral tecl~nology ; 
the application of space trchnoiogy to asSe55 vegetation, 
earth, wale7 and m;lrjue ~ e s o u ~ s e s ;  leseaich 111 the clima- 
tological aspect< o l  ni~,lco~oIog: <. there seems to be on- 
goingatmos~he~ ~cclrariges ofc) si~uctural nature in monsoon 
areas, thus directlq aFel-lAnt f c ~ d  and o t h e ~  cr ops as well 
175 habltatton 

Tn a g~ eat n~lrnl;,r of cnses, o r C O L ~ I  SC, scrent~fic researcl. 
and technology o ; i~ rna t l~?g  In advanced countlles need to 
be adapted to prevailtilg ccudllions and requl~ements 
Adaptive tech~~olcgy must lake ~ n t o  ~ ~ a r t ~ c u l a i  cons'dera- 
tion the quantity and q~lallty of avallablc labour, the need 
to use local 1ilate1 lals, and the lrkeiy effect? on thc balance 
of external payments, \ \ h ~ l e  'l1n1liig at t ~ i e  adhpience to 
standards of quantity z~:d q~~crltty of olaput 

Again, as an ~ l l u z t ~ a t ~ c n  of tile Tadones~an c:rqe, re 
search and adCipt~ve technology ~nvolve post-harvest ac 
tivlties in the agr~cul tu~a l  sector (storage, processlug. drs- 
tribution), agro-based indust~ial development, the dctr-  
lopment of suitable buildtng m a l e ~ ~ a l  Ccl cheap housing, 
and the like. 

111 view of nrhat has been said nboui the natural re- 
sources, attention must be given to the adopt~on  atid the 
applicat~on of what may be called "protective" techt~olopy' 
in order t o  conserve na tu~a l  resources and resluie and 
regenerate to the cxtent feaslble the lescjurces alleady 
depleted. 

InstitutionaI Framework 
Scieiztific research and ~cchnological de-vclopn~enl in 
llldollesia have in the past suffered froin fragmentation of 
research organizations and duplication of act~vities. Many 
ol' the i11stitution.s were really not viable t h r o ~ g h  lack of 
qualified research workers more than any1hin.g else. E\ien 
within 111div;cjual gr,s/ct-nment departments (ministries) 
there was ;I prolifei-ation of research inst-;tutes engsged in 
unrelated programmes of aclivitiw 

In the absence of colzerent policies and priorities, not 
much could be done for the systematic development of 
scientific research personnel. Wit11 the formation of Ihe 
Second Development Cabinet a beginning has been made 
with more systematic eEorts to  sectify the situation. 

All research financed ~ i t h  p u b l ~ c  funds, i.e. research 
by government departments, universities and national 
i n s t i t u t ~ ~ n s  :not connected with departn~ents or universi- 
ties) has been p'aced under the co-ordination and super- 
vision of the A4;nister of State for Research, who designales 
the scope and nature of prograrnmes related In develon- 
ment objectives and stipulates the relative sets of priorities. 
Since the beginning of 1975 al l  institutions and agencies 
within any one department have bcen brought under gar: 
co-ordinating centre within that department w ;it1 budgel ary 
control of its research and developnlent activities. Most 
recently the government has taken a major policy decision 
amountlilg to  a funda~nental re-orgal~ization of the institu- 
tional franlewolk 0 x 1  the national level. The several na- 
t ~ o n a l  n~stitutions concerned with research, science and 
rechllology which hitherto operated fa~r ly  independently 
under separate charters are t o  be brought under one Na- 
t ional Centre or Agency for Research, Science and Techno- 
logy and their activities to be gradually integrated in accord- 
ance with the research programmes specifically designated 
as national priorities. 

The National Centre is also intended to be the focal 
point for the further development of an effective scientific 
research community. Tt was emphasized at the outset that 
thls should be for some time to come the over-riding prio- 
rrty consideration in our scrence pol~cies. The Centre 
would be charged with monitoring intelnational develop- 
ments of sc~entific research and technology, with a view to 
those considered sultable for adoption, adaptaticn and 
application. It I S  to serve furthermore as a clearing house 
for documentation and sclentsfie ;nforrnatioa as well as for 
c?nsultati?ns in order to assess the n c ~ d s  for research and 
tecfinological development felt by social and business 
groups within our society. Finally it should w p p o ~  and 
reinforce research programnles can-ied out by department 
llilits o r  universlt y centres. 
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