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ABSTRACT 

This paper underlines the importance of homeostasis and the maintenance 
of stable ecosystems in the development process. Such an approach does not 
imply by any means that human activities necessarily always disrupt ecological 
balances, .J:>ut that there nrust be a fuller awareness of the breadth of the 
impact of.th~.o~v~~Qpment process. 

••Ill•• ····~~---·~--~··- ... 

Envi•9~·n1=?~.q~:u;ll~~yAs. F~~~~~d ~o. ~~~ quality of life and the 
satisfaction of basic human needs. Development must be a continuous effort of 
bringing tbe ~C9~Y$1=~~. from ~.~ta~~lity domain of lower environmental quality 
to a domain of improved quality. Traditional attitudes towards the environment 
are often.~a~~~-PP.?.~Y~1=ical attitude to the bounties of nature. Traditional 
life-styles are often conducive to stable ecosystems, but contain little 
motivation toT: ;i.!Dp.,:pyernent. The task of development is to coax impr.ovement 
in an environmentally sound ma~~ex: ~-Thiie" enco~~aging traditt'onally respectful 
attitudes. twflr~s the ep.vi~onmenF.- . Thh. app.roach must clearly facilitate 
popular participation, In Indonesia, life-styles inspired by "consumerism" 
currently pose. fl .. s~:r}..PY..s .. thF~~.t .. t? .. t~e .. s.t.a)>_i,l.ity of ecosystems; useful 
lessons are provided by the modera.tion that is identified with traditiohal 
cultures. 

Certain limits - defined as "carrying capacities" - determine the 
numbers of people that can be supported by given areas of land and the 
concept has important implications from the point of view of food production. 
Increasing population density can lead to overgrazing and deforestation and 
lower carrying capacity; if land is seriously degraded an irreversible 
process may set in. Improved· inputs, irrigation and husbandry can increase 
capacities, but increased food production over-all does not guarantee larger 
intake by the poor. Where it does, individual food needs increase with 
rising standards of living. Moreover, reduction of crop diversity through 
use of new grain varieties increases risks of crop failures; pesticides 
may be rendered ineffective due to simultaneous destruction of the predators 
of pests, and pesticide residues pollute the aquatic ecosystem. 

In parts of Indonesia homegardens, which are self-contained plots 
around a house, are important agro-ecosystems which combine high productivity 
with social roles and efficient conservation of soil, water and genetic 
resources. The environmental efficiency of such systems can be enhanced 
through use of biogas digesters to recycle wastes and produce energy. 

Development projects (e.g. dams) must be considered as an integral 
part of a project area, affecting other components of the ecosystem. The 
benefits of such projects should be fully shared by those in the project area. 

Transmigration is a policy response to population densities that 
exceed carrying capacities in Java, Bali and Madura. In practice, the scale 
of transmigration cannot make much impact on population densities in these 
areas, and the policy is now seen as a means of promoting development in 
the receiving areas. Unfortunately, transmigration has generally failed to 
raise the standards of living of migrating farmers above subsistence levels 
due to the low carrying capacities of the receiving areas. 
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I. INTRODUCTION 

· Indonesia gained its independence in 1945. The first two decades of its 

independence we;e··mostly devoted in uniting the maq.y. isl~n4.s and ethnic. group into 
. ' ' ·~ 

one natiom . Dudhg·-tha:t time rebellions and scp.:n;-ati~:: ,reoyements. exis~ed, e.g. 

in Wes.t'I:Java, Sumatra,-r:th-e~ Moluccas and Sula~esi. The ,P,~_ri~d. was char~cterized 

as• the phase of nation-buildingd.m national. development. With. the return of 

Irian Jaya to Indonesia by plebis:cite· in 1963, Indonesia !inally became one 

nation. But ·during that period·not ·m~b ·time, energy and money could b~. devoted 
. 'f'' 

to economic development and the. economy)·Qf the cou~~ry ~et~5~orated. ;tp, 1966 

the inflation rate was estimated at 650 per cent per ye~r. Many es~A~~ial.needs, 
such as rice, sugar and kerosene, could only be obtained in the black markets 

at prices several _times higher. than the official ones. It w~~;'~lgh time to pay 

mor~ attention.to economic development. 

When the =irst five year development plan was launched in 1969 the .· ., ' 

situation had already improved, but there were still many serious problems. 

According to Soemitro Djojohadikusum~/ the GNP of Indonesia ~as thec+Q~est 
among the south-east Asian countries, i.e. $US 128 (in 1973 prices), while 

Malaysia was $US 330 (1970), Philippines $US 240 (1971) and Thailand $US 180 

(19~9), He ectire~ted thet the average national income per capita will increase 

to $US 272 in 1990 and to $US 461 in 2000. But the World Bank reported that 

in 1977 the GNP of Indones~.a was alr~ady $US 240. In August 1977 the Govern

ment reported to Parliame~t that the number of people below the poverty-line 

had decreased from 80 pe:- cer.:: -::_n 197C to 30 pe!' C"''nt in 1976. The rate of 

economic grcwth was eGtimated to be 6-7 per cent per year.· 

l!owzver, in spite of these imp;essive accomplishments the problem of 

poverty still. re::ains l-Jhich, of course, .:l.s understandable, if one takes into 

consideration the magnitude of th~ problem. According to the census of 1971, 

the population .of Indonesia was about 120 million with an annual growth rate 
' '"'' 2 

of about 2.5 per cent. The population d~psi~y of Java was 576 people/km • 

Soemitrol/ e.sti~:a.ted that 50 million people lived at a level of Ri/r66 or $US 0.16 
'• i 

per day. Land holding is very important, since the majority of the people 
) .~ ')"' ' ( ',., 

obtain their livelihood from f-a~~ing. The agricultural census of 1973 shows 

that in Java ther~ were 5 .s. ini:111on hectares of farm land and 8.8 .million 

farmers. Thua the\ f~tm size was on the average only 0.625 ha, but ~bout 60 

per cent of the farms were 0.25 ha or less.l/ With increasing P9P~lation 
densities, the situation will become worse. Naturally, suho.small size farms 

cannot support a decent standard of living. Poverty is a general feature of 

the rural areas. But there is significant poverty as well. 
/Because 

l/ Soemitro.~joj~~adikusumo, Indonesia Towards the Year 2000 (Jakarta, 
1975) •. 60 pp. and S\lP~.J.~went. 

'JJ. Ib:fd. . ;1 

''J..Y' sayo3ya, 1978b. 
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Because of poverty malnutrition is s·till very comnon, health 

cond-itions are :generally poor, and school attendance low. Ta~o-~~~ ll 

al.!!../ reported that protein-energy-malnutrition (PEM) was found in many 

provinces. About 30 per cent or 9 mdllion pre-school ~hildren, and o.s 
million pregnant-women and 200,000 nursing mothers suffered from PEM. 

The prevalence of xerophthalmia, which is caused by vitamin A deficiency, 

in 11 provinces was found to be higher than-the WHO criteria and they 

estimated that 3 to 4 pre-school children per thousand per year face the 

danger of blindness. The prevalence of anaemia because of malnutrition 

was also found to be high. 

Smallpox has been wiped out from Indonesia, malaria is un.der 

control, but there are still periodic flare-ups of cholera or other 

gaatrointestional diseases due to bad sanitation conditions. Acc~_rding 1 

to the national census of 1970 the number of physicians per 10,000 people 

was 3.54 for Jakarta and 0.11 for East Nusa Tenggara, witb a national 
' • • : r r , .: I: ' ' ~! ( • ,, ' 

average of 0.46. The· Government is establishi-q.g: comnunity health centers 

in each sub-district to improve health services in the rural areas. 

According to the 1971 census the school attendance rate for the 

7·13 age population group was o.ss, for the 14·16 age group was 0.29 and 

for the 17•19 group 0.13. In our studies in the rural areas of the Citarum 
:.·· 

. ,river baain the total percentage of people who never attended school and 
''' 

_dr.~pped out from pri-mary school was up to 70 per cent. 

Problema of such magnitude are not easy to overcome. As mentioned 

earlier promising results have been obtained during the two previoUs five 

year development plans, New problema, however, have arisen as ~ consequence 

of development. This paper attempts to analyse some of the ecological 

aspects of development and to suggest ways to help improve the- results of 

development. It is realized that ecology ia not the only aspect .of 

development, but it can provide additional inputs for a more balanced 

development pl~nning. 

II. ECOLOGY AND ECOSYSTEM 

Ecology baa been defined in many ways, In this paper it is understood 

as the science of the interactions of living organisms and their environment. 

Because of these interactions living organisms affect and are affected by 

their environment. These interactions form a system, an ecological system, 

called ecosystem. As in any system an ecosystem consists of eomponents 

which can be distinguished into two large groups, i.e. the biotic or living 

/components 

4/ Tarwotjo, ·Muhilal, D. Abunain, Sukinnan, D. Karyadi, "ProbletnS 
of nutrition in Indonesia (1978)". Paper presented at the National Workshop 
on Food and Nutrition, Bogor, 10-14 July 1978. 36 pp. (mimeographed) 
(Indonesian with English summary). 
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components· ·and 'the abiotic or non-living ones~ These c~ents form sub-··. 

systems of the system.. . Although 1the component subsystams contribute .to the 

latter f 8 properties, the properties of a system' are distinct: from those· of . 

its components. · ·' 'I ' r ~ 1 • 

., 

As with othet'systems, an ecosystem has con'tinu'ity. It has an· · ·· 

eq~ilibrium around which its prop~rties fluctu~t~. :In ·popular te'rmS it i'S · 

said that an ecological balance is being maintained. We can alSo 'say that 

an ecosystem occupies a stability domain, because within limits the pTopeTties 
.. ' . ' . i ·l' 

~$h~ certain stability. This stability is made possi'Qle .\>;t._a·.~c~~~ of 

feedback loops. When, for exampie, in a grassla-ad.' good .. we.t~t>her ~~ii9l~~~; 
the gr~th of the grass, it serves as a positive f.ee.~pa~l< loop for t;~~-... ~owth 

of popul~tions. of '!;ler~,vores,. s~cti as rabbits, whic'h''acco~dingly increase. 
• ,•. ' ' ' • '1. 

.. ~re grass .is therefore eaten. ''The. population gro~tlt:.' ~f herbivores ·iii. turn 
o , • :~ I 

1 
,. .. t ' f . ~ ' ,., i ' ' 1 

stinulates the growth of populations of carnivores, e.g. wild ·dogs. ··lbe · 

increase of populations of carnivores, however, serves as a negative feed

back loop in the population growth of herbivores. Therefore this latter's 

growth is being checked, so that overgrazing does not occur and the gras~- ·. 

land ecosystem remains stable. The picture, of course, is a very simplified 

des~~iption of the real situation, since in reality there are many more 

components which are involved in the homeostasis, ifte. the maintenance of 

equilibrium between organism and environment which results in the stabili-ty 

of the ecosystemo 

Like all systems, an ecosystem is also governed by the law of··· · 

thermodynamics. The second law of thermodynamics dictates that all systems 

hav~ a natural tendency to change from a more orderly,state to a less orderly 
' ; i' 

one. Accordingly for a system to persist,. it must continuously work ,to 

remove disorder. To do work energy is required. Consequently a system 

must have a continuous supply of energy in order to survive. In natural 

ecosystems the most important energy source is the sun. Sunlight is trans• 

fhnned by·. the green leaves into chemical energy iP., organic matter~ ibis 

chemical energy is then distribute9."to, the components of the ecosyst~m 

through the complex web of food chains, where it is used by the living 

organisms for their metabolism and growth. Metabolism has an important 

·function of maintaining the oTder.of, component subsystem and of the whole 

system. Thus metabolism acts as a pump to remove disorder from the systeu2f 

Clearly er::~rt~Y ploys a y::!.~·-.1 role in eccoystt:on persistence. 

/In ' 

i/ E~ .Schrodinger, What is Life? and Mind and Matter (Cambridge 
University Press, 1967). 11'8 pp. 
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In addition to energy, information is also required for the functioning 

of .homeostasis. Somehow signa~s. JlllSt be. receive.d by the vat:'ious component 

supsystems .to function as a negat,ive or positive ,·feedb~ck loop at the 

pre~ise time, place and intensity. Part of the information is also trans• 

ferre<l through the food chain. Margale£6/ t:ave the m-1~:::!.::\g to t~e 
concept of information as something which is arrived at by a succession of 

decisions and whi.ch influences the future,~ In biological organisme. DNA,, . 
• i'; 

whic~ contains the genetic ·codes and determines inheritance, is an important 
,, ' 

storage of information. The reactions of organisms to environmental factors 
1 • i ~ ·r 

'are largely influenced by their genetic set-upe In human beings culture has 

also become an important storage of information. Although it is not inherited 
,. 

in the same sense as DNA, culture is handed down from generntion to. generation. 

Libraries, and more recently computer tapes, are very important sources of 

information. Unlike DNA, the information from libraries and computer tapes 

are widely available to peopl~. 

Although an ecosya~m occupies a stability domain, it d~s not mea.n 

that i~ will always remain the same •.. Perturbations, such ao climatic changes 

over a long period or activities of man, ~an change the properties of an 

ecosystem. F,or example, drier climates will change .a fore.st into a savanna. 

The process of desertification is also brought about by droughts. Because 

of enrichment in nutrient content, a process known as eutrophication, a 

clean lake can change into one which ia :~,over~~ by aquatic weeds, e.g. 

water-hyacinth, or which periodically suffers from algal blooms. Therefore 

an ecosystem can .. flip" from one stability domain into another one .II 

A stability d~in may be visualized as a basin or trouBh in which 

the system, fluctuates around; its equilibr.ium. Within a terrain are located 

several s~h basins.,' :Under the influence of certain factors the system can 

move out f.r·ouF·a l?8$in ;and be altere.d into another one. One ·Of .t.hese l?X)vements 

might alao lead to,::-its e~t~ction •. : 

Some confusion 'has been e·aused by the term stab·ility. Some people · 

use it to mean as the degree of fluctuation$ aiound the equilibrium state. 

'lbe larger· the fluctuations the less stable the' system ·is, and vice versa. 

Others u~ it as the abil:ity''of a system to persist.'. This ambiguity has 

caused difficulties. For example, a ·tropical rainforest i~ stable, but it 

/is 

6/ R. Margalef, Pers~ectives in Ecol0~ic~l The~ry (Ch~cflgo and 
London, The University of Chicago Press, 196v;. 111 PP• 

7/ C.S. Holling, "Myth, of ecology and er.ergy (1977) '! in Proceeding: 
Symposiu; on Future Strategies f~r Energy Development, Oakridge, Tenn., 20~ 
21 October 1976, pp. 35-49. 
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is vulnerable. Hollin~/ proposed two distinct properties of a system, i.e. 

restli~ri.~~·~ at\~.H~tilbility. He defined resilience as the property of the system 
: •I /' •' g\,t" 

which determines persistence or probability of extinction, wbile\stability 

determine~ the degree of fluctuation around s~ecific staLes. In the example 
#~;.·,., 

above, a tropical rainforest is stable, but not resilient. 

III• ECOSYSTEM APPROACH IN DEVELOPMENT 

When a development project is undertaken, it becomes a component of 

the ecosystem in the project area. It will impact on and be i~pacted by other 

components. Therefore it will be useful to identify the ecosystem of the 

project area. 

In general we cari distinguish two kinds of ecosystem, viz. a natural 

and a man-made one. A tropical rainforest, an estuary and a lake are examples 

of naturai ecosystems, artd a province• an economic region, a reservoir and a 

ricefield are examples of man-made ones. A provi~~e can be considered as an 

ecosystem, since the peopie, villages,. cities, rice fieids ·1:1nd other components 

form a unit and interact with each other by virtu~ of administrativ~ rules. 

The same can be said of ~ri economic region which is bound together by economic 

activities. The boundaries of natural and man-made ecosystems overlap. An 

example is shown in figure 1 irt which the natural ecosystem is a river basin, in 

this case the citarum basin in West Java,. and ·the man-made ones the administrative 

units of respectively kabupaten Bandung, Cianjur, Bogor;- Bekasi, Karawang, 

Purwakarta and Sumedang. ·Therefore in development the two kfnds of ecosystem 

need t~ be considered. Unfortunately, however~ ac~i~istrators tend to take into 

consideration the administrative unit only, while foresters emphasize the 

river basin. This has led to many difficulties. For example, when a bupati, i.e. 

the chief of a kabupaten, changes the land use in the upper river basin, he 

will affect the other kabupatens downstream in the river basin. But seldom 

does he take care of it. Foresters, on the other hand, often use a river basin 

as their working unit, e.g. in reforestation programmes, and often disregard 

the administrative units. They also have proposed to establish river basin 

authorities which supersede the powers of the respective administrators in the 

basin. Naturally this has met with much resistance from administrators • 

. With respect to rural development we can also identify the rural eco

system. For example, in the upper Citarum basin we may consider the basin of a 

tributary) as the ecological system. The component. s.~_b,$__yst!ems ·are. ·respectively, 

the village, the rice field, the forest and the rfve~.~ei:lch) of which can be 

subdivided into smaller subsystems according to need. Naturally the components 

differ from place to place. Figure 2 schematically presents a rural ecosystem. 

/Figure 1. 

8/ C.S. Holling, "Resilience and stability of ecological systems", 
Ann. Rev. Ecol. Systematics 4: 1-23, 1973. 
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Figure l. Two kinds._of ecosystem overlapping each'rithert- i.e. 
tl;ae Citarum river basin with riatural boundaries Lnd the,_,adm,inistr.a.ti~e 
ecosystem of the gbupat~,, Bandung, Cianjur, Bogor, Be-~si, Ka
ravang, Subeng ~ Sumedang. The two kinds of ecosystem ne€d to be 
considered as sueh in development planning • 
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Figure 2. A schematic presentation of a rural ecosystem in the 
upper Cit~ river basin consisting of four component subsystems, i.e. 
village, farmland, forest and river. It shows the sites of potential 
impact of a project in any one of the components and the extent of 
coordination required for the project. 

/'The 
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The usefulness of such a scheme in development planning is that it 

indicates the nature and si~1ificance of interactions of certain components 

and hence that of potential impacts of a development project. For example, 

w.hen a large piece of for~r.t in changed from a protection forest into a 

production forest, soil erosion and run~off will increase. These will 

result in an increase of the sediment load in the river and larger fluctua

tions of the river flow, which in turn will negatively affect the water 

supply of the villagers, reduce fish yield in the village fishpond and 

increase the maintenance cost of irriGation canals. Thus a development 

project in one of the components has a potential impact in the other 

components of the ecosystemo Whether or not an impact will actually occur 

in any of the components, depends on many factors, such as the magnitude 

and duration of the perturbations caused by the project. For more detailed 

analysis, each component can be a~bdivided into its subsystems, e.g.·the 

forest into the plants, the animals, the soil, etc. 

The scheme also shows the extent of the required c~ordination in 

the planning process. Since the establishment of an industry on a piece 

of ricefield, for example, will potentially affect the village, the river 

and the forest, co-ordination neeJs to be sought amongst the agencies 

dealing with industry, village affairs, water and forestry. Such- an 

approach is in contrast with the current practice which deals with industrial 

development from the point of view of industry only. This narrow approach 

has contributed to the p~oblem of deforestation, soil erosion, floods and 

water shortages end water pollution. 

IVo ENVIRONMENTAL QUALITY AND DEVELOPMENT 

Since the 19503, and increasingly in the 1960s and 1970s, environ

mental issues dominate world affairs. Although there is now more under

standing and less emotion, many controversies still exist and the relation 

between development and environment is still hotly debated. Much has been 

written in this field and it is not the purpose of this paper to review 

the writings. Some salient features, however, need to be said. 

Environmental problems are not always the result of human activities. 

They can also arise from natural causesn Malaria and volcanic eruptions are 

examples of natural environmental problems. The n~laria eradication campaign, 

therefore, is a human activity w~ich hnn increased the quality of the human 

environment. Likewise the terracing of ~teep slopes for the cultivation of 

rice has improved environmental quality, ,since it has arrested soil erosion, 

and has increaced food production. Howev~r, there are human activities which 

can and have caused environmental degradation< The pollution of Minamata 

/Bay 
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Bay in Japan by mercury from industrial wastes, the spread of the debilitating 

disease of bilharziasis by the extension of irrigation from the water of the 

Nasser reservoir in the Nile in Egypt and the many problems caused by the 

water hyacit1th (Eichhornia crassipe·s J which was inadve1 ;:ently introduced to 

Java froin L!itin America as art or.namental plant and whence brought to Thailand, 

are a few of many examples of negative environmental impacts of human activi

ties. Unfortunately, following the lead o£ developed countries these latter 
' 

examples bave been capitali:ted in newspapers. and, otl}er public tonmunication 

·~die, while the former positive ones have almost ~een,negl~ct~d& As a 

result people tend to think that human·activities alw~ys dis~urb natural 

eo<1l<;Jgical balarice and cause environmental problems, that natu~al ecosystems 

are;.alwayi!l good and man should rtot interfere with it, This WQUld imply that 

development should not be carried out, hence an antij9ev~lqp~nt attitude. 

Another incorrect view was that environmental:problem was regarded 

synonymous to pollution. This, of course, was influenced·by the international 

press which is·primarily concerned with problems in the developed c~~nt~ies 

where environmental pollution by industrial wastes, motor vehicles and 

pesticides is of major importance. In Indonesia, however, pollution by 

industrial wastes and motor vehicles is found in large cities and their 

environs only. With the mass intensification progra~. to inc~ease rice 

production, which covers thousands of hectares, pesticide residue ~~ a 

major candidate to become a serious environmental pro~lem. But a more 
.. ' "; l 

·. serious pro..>lem which threatens our very existence in the ·forese~ab1.e, .. 

future, if not ·checked in time, is· the destruction of. forests whj.ch. is .... 

causing soil ero·slon, floods in the wet season and dr.oughts in the df'Y. 

season. Because;without fertile soil, and adequl;lte.water at the right 

time and the right quality, we cannot ~urvive. 

Environmental ·quality is related 'to the quality of life, and this 

latter to the degree of fulfilment of the basic human needs. The better the 

basic human needs are fulfilled, the· higher the quality of life and the 

higher also the environmental quality. MUch research has been carried out 

in the field of basic needs. ILo2/ defi~ed the basic needs 

to ·Consist ~f five e~sential elements. First, certain minimum requirements 

of a family for pr.ivate consumption, .. such as food, clothing and shelter. 

Secondly, essential community services, e.g. the supply o~ safe drinking 

water,· sanitation, public 

Thirdly, participation of 

matters which affect them. 

transport .and facilities for health and education. 

the people in the decision-~king proce~s in 

Fourthly, the fulfilment o.f basic human rights. 

/Fifthly, 

, 2./ In~ernational L~botp:· Office, The Basic N~eds A~proach to Develop-
ment: Some lssue.s regarding Concepts and Methodolo&x by D.P ~ Gai, A.R. Khan, 
lLL.H. Lee and T. Alfthan (Geneva, 1977) •. 113 pp •. 
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Fifthly, employment both as a source of income and a recognition to be 

engaged in something worth his while. Indonesian thinking in generally 

in agreement with this definition. lOI]Jj 

Although the definition of basic human needs is simple, its practical 

application meets with many difficulties, one of which is that basic human 

needs vary with age, cultural background, physical environment and time. 

Furthermore, not only the quantity of a certain basic need is important, 

but ·also. its quality. Someone who h given food which satisfies his nutri• 

tional requirement~ may, and in fact willt not feel.happy, if the food does 

not suit his taste. Also if someone is given high quality food which suits 

his taste, but the food is monotonous and is always the same every day, he 

will not feel happy either. He feels that his basic need for food is not 

being fulfilled. It shows that the element of choice is an i~ortant 

determinant of basic needs. 

Since in order to be able to choose, variety must be present, 

diversity -is an essential factor of environmental quality~ It is also a 

guarantee that our basic needs in the future can be met, when our perceptions 

of environmental quality change or when raw materials for new needs are 

required. For example, pristine nature is a raw material which can be ~sed 

for many purposes. ~fuen it has been developed for a tourist resort with 

hotels and recreation centres, it becomes inflexible to function for other 

purposes.· At the present stage of our cultural development much of our 

pristine nature is being used for such pu~po3es, e.g. the Puncak area near 

Jakarta, Lembang near Bandung, Sarangan near Surabaya, and the surroundings 

of Toba Lake in North Sumatra. Although during weekends we like .to go out 

of the city to b~ :::te.:1re:r n:1ture ue tend to create urban environments in 

these places. When in the future, because of industrialization and urban

ization, the need for natural surroundings as a form of recreation becomes 

. greater, it will be difficult to satisfy it. 

Diversity is also an essential factor for the evolutionary process. 

Without diversity the potential for evolution will be eliminated and 

therefore our progress will be checked. 

Looking at the data presented in the introduction, we can judge 

tliat the quality of life in Indonesia is generally still low. Many basic 

needs are still beyond the reach of the majority of the people, among others 

adequate food, shelter, supply of drinking water, sanitation, health services 

and educational facilities. 
/Although 

•' 

10/ Anonymous, Report of the First National Workshop on Research and 
Technology, (Jakarta, 1978),vol. I (Indonesian). 

. ·.-. ll/ Soedjatmoko, "Nationai policy implications of the basic needs 
model (1978)"• Paper presented ·at the Seminar on Implications of the Basic 
Needs Model, The Hague, 24 February 1978. 43 pp. (mimeographed). 
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Although the Government has stressed the importance of participation 

of the people in development, in many cases the right of the people to 

participate in the decision-making process is being violated, because local 

officials are too anxious to achieve certain targets of development. It is 

possible that popular participation in decison-making could slowdown the pace 

of development, because of the time needed for consultations and deliberations. 

But we will see that participation also forms an important mechanism of 

homeostasis, and hence an essential part of development. 

Unemployment is still a m~jor problem. It was recently reported that 

in the third five year development plan of 1979/80-1983/84 the work fore~ will 

increase by 6.5 million people121 and that according to Barli Halim $US 12.8 billion 

will b~ needed to absorb the~Jl/ A very serious problem is also the need to 

have multiple sources of income of villagers, simply because they cannot get 

sufficient income from one source only. For example, a farmer owning 0.25 ha 

or less_ needs to supplement his income from various sources and by all members 

of the family, including children, which is one of the major causes of low school• 

attendance rate. These other sources usually give less income than from 

agriculture. For example, the income from petty trade was only Rp 5-10/hour141 

for women and Rp 15/hour for men, and from mat weaving Rp 1.50/hour for women 

and from bamboo weaving Rp 3/hour for men, while from rice field Rp 12.50-50/hour. lS/ 

White further concluded that in his studies the working days were longer but 

with less returns. In cities the urban poor arc not better off. Papanek and 

K • J k · 161 d h f h b f J k ld b unt]oro-, a tl~ reporte t at none o t e ur an poor o a arta cou uy 

meat or fish. 

In addition to these problems, Indonesia is also experiencing increasing 

environmental problems of soil erosion, floods and droughts. 

Because of this low-environmental quality, which is a P~Qperty of the 

stability domain of our present ecosystem, we have to do something about it. 

Clearly environmental management in the context of development is to del~b~rately 

"perturb" the ecosystem and to "flip" it into another stability domain with 

properties of higher environmental quality. To maintain the existing ecological 

balance would mean keeping the ecosystem in the stability domain of low environ

mental quality. Thus it shows the fallacy of the popular belief of not disturbing 

/the 

12/ "Labour force to increase with 6.5 million people in Pelita III" in 
Kompas, ZFebruary .1979 (Indonesian). 

13/ "Investment needed ~stronomical" in Kompas, 5 February 1.979 (-Indonesian). 
14/ The exchange rate was $US 1 = Rp 415 and since November 1978 

$US 1 = Rp 625. 
15/ B~ White, "Population, involution.and employment in rural Java", 

Developm;nt and Change 7: 267-290, 1976. . 
16/ G.F·. Papanek and D. Kuntjoro .. Jakti, "The poor of Jakarta-~·', A/D/C/ 

Teaching-and Research Forum, No. 13 (New York, .The'Agriculture Development Council, 
Inc., 1978). 27 pp. ,~, 



the ecological balance. Development is e continuous effort of bringing the 

ecosystem from one stability domain of lower environmental quality into another 

one of improved environmental quality. But it is possible that during the 'r, 

process of development, an ecosystem may flip into a stability domain with 

undesired properties. This may happen because we have an incomplete knowledge 

(or we make incomplete use of the available knowledge) of the topography of 

terrain in which we manage our ecosystem so that there is always the likelihood 

that we go into a wrong direction and get trapped in an undesired stability domain. 

Often we do not have a complete knowledge of the response of the ecosystem to 

certain events, nor of the kind, ti~e and inte~sity of events which might occur. 

Systems may undergo catastrophic jumps or discontinuity, i.e. experience large 

effects from small changes, or divergencies, i.e. different results fro~ similar 
17 I 

management.-

Holling181 has suggested that under conditions of incomplete knowledge, 

it is prudent not to exercise a straitjacket management aiming at stability per~' 

but rather a flexible one which aims at resilience. This latter management implies 

that signals which act as feedback loops, both the positive as well as the negntive 

ones, must be considered. Neglecting the negative ones, though they may temporarily 

slow down the rate of development, would result in uncontrolled growth which 

ultimately would lead· to the collapse of the system, just like the uncontrolled 

growth of cancer cells would destroy the organismic system. In addition to signals 

from the abiotic components, e.g. erosion, floods and droughts, signals also 

come from members of the society, either as individuals or as groups. Therefore, 

popular participation is an essential element in such management; not just 

participation in the sense of taking part in the construction of projects, but 

also in the decision-making process of such projects. Taking i~~o consideration 

feedback loops in environmental management would mean that self~correcting . ' 

responses are ~ncorporated in the development process. 

V. MAN AND HIS ECOSYSTEM 

Ecologically man is an integral part of his eco~ystem. Man depends on 

the resources of his ecosystem: oxygen for his respiration and his machines, 

water for drinking and other household uses, soil to cultivate plants for his 

food, energy, feed for his animals and other uses, and mi-crobes for the preparation 

of his food, medicines and compost. Traditional societies recognize their 

dependence on their ecosystem for .thei.r survival. From observa.tions and experience 

they.know that there exist functional relationships between man, plants, .animals 

·/and 

17/ D.n; Jones, "The application of catastrophe theory to ecological 
systems", Research Report RR-75-15, IIASA, Luxemburr, Austria, 1975. 57 pp • 

.!§_/ C .s. Holling (ed.), "Adaptive anvirot:Uneotal neseesment and managP.ment", 
International Series on Applied Sytte~ Analysis 3, 1978 (New York, John Wiley 
and Sons). 377 pp. 
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and the abiotic factors which bind them together into one unit or cosmos which 

uc m.::y cc.ll ecosystem. Bnsed on this knowledge complex cropping systems and 

cultivation techniques hnvc been developed to reduce the risk of crop 

f:;.ilurcs, to satisfy nutritional requirements aod .to mt.intnin soil fertility. 

Crop rotation, mixed and intercropping of several kinds of crops are examples 

of risk reducing cropping systems which have been in practice for centuries, 

which unfortunately are being displaced by the monoculture of high yielding 

varieties of rice, but which are now being reintroduced in the wake of the 

serious outbreaks of the brown rice planthopper (Nilaparvata lugens). 

The village homegarden is another example of a high diversity agro

ecosystem in which are combined social, aesthetic, production, soil and genetic 

resource conservation functions. We will discuss it in more detail in another 

part of this paper (part VI, section 2). The beautiful terracing of slopes of 

mountains and hills in Java, Bali and other places in Indonesia and Asia is 

another example of the careful husbandry of soil to combat soil erosion in a 

high rainfall region and at the same time to make use of the abundant water for 

the cultivation of rice. The terracing along contourlines is known by the 

Sundanese in West Java as ngais gunung (to carry a mountain) and nyabuk gunung 

(like a belt around a mountain) by the Javanese. Ngais gunung also implies love 

since ngais literally means to carry a child with a piece of batik cloth. The 

success of this strategy can be judged from the fact that rice cultivation, 

often in rotation with other upland crops, has been maintained for centuries 

at a relatively high level of yield, even though no fertilizers and pesticides 

were used. This statement, however, should not be interpreted that there is no 

room for improvement of the traditional rice cultivation systems. 

We call these practices ecological wisdom of traditional societies, 

since they are adaptations to ecological conditions to fulfil their life necessities 

with a manner which will not impair the well functioning of their ecosystem and 

thereby to insure their long term survival. This i~nent culture, i.e. the 

feeling of being an integral part of their ecosystem, is presented schematically 

in figure 3. The philosophy of traditional societies also shows this culture. 

For example, in the Javanese philosophy the goal of life is cosmic harmony which 
19/20/ also includes social harmony.---- To act against universal order is a sin, 

which would bring disaster to him and his society. Three basic life attitudes 

are recognized, i.e. rila or pasrah, nrima and sabar which may be freely translated 

b i i d . 21/22 / . 1 A 1 . f as su m ss on, acceptance an pat1ence---- respect1ve y. ccumu et1on o 

/Figure 3. 

19/ S. de Jong, A Life Attitude of the Javanese (Yogyakarta, Kanisius, 
1976) (Indonesian). 

20/ N. Mulder, Javanese Personality and National Development (Yogyakarta, 
Gadjah Mada University Press, 1977). 113 pp. (Indonesian). 

21/ c. Geertz, The Religion of Java (New York, The Free Press 
and London, Collier-MacMillan Ltd., 1960). 390 pp. 

22/ S. de Jong, 2£• cit. 
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Figure 3. Man viewing himself as an integral part of his ecosystem 
and seeking harmony in the cosmic order. Material wealth is not important 

· and although the biophysical system is e resource for him, the flow of 
energy, matter and information from the social system to the biophysical 
system is not primar·.i..ly a tool for exploitation, but rather a means to 
maintain harmony. and thus the well functioning of the ecosystem (Soem~r-
woto, 1979). · . 

; ' 
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wealth is against these attitudes. Taking the teaching of Serat Wulang Reh, 

Drijarkorcr (1978)21/advoc6tcd noderction as n vclued way of life. The Javanese is 

content with cukup (enough) but not richness, Problems in society, e.g. diseases, 

famine, natural calamities or social unrest, are associated with disharmony 

between man and his coemos which can be caused by immoral or other antisocial 

activities of members of society. When such condition prevails, people expect 

the advent of Ratu ~ (Just King) who will correct disharmony and return the 

harmonious relationships of man and his cosmos and thereby bring peace, welfare 

and happiness to the people. Therefore most social movements in Java are based 

h 1 i . . d . 11 . . 24 I on esc ato og sm, mess~an~sm an m~ enar~an1sm.--

The Sundanese, an ethnic group inhabiting West Java, also consider man 

as part of the whole. 251 They believe that everything has its own place in the 

cosmic order and that something is always related to others and therefore nothing 

st.ands on its own. Man's welfare is determined by the complex relationships 

and he ha~ to strive to keep them in harnony. 

According to Ayip Rosidi£§./ the goal of life. is "emptiness 11
• Thus a 

perfect life is one which does not leave a trace. This may explain why the 

Sundanese kings did not build temples like the Javanese kings in Central Java. 

It can also be interpreted that the goal of life is not to accumulate wealth. 

Of course, there is a great diversity of ·culture amongst the many ethnic 

groups. (Indonesia's coat of arm is Bhinneka Tunggal Ika (diversified, but one).) 

But there are common features as well. 

In figure 3 then, the flow of energy, matter and information from the 

social system to the biophysical system is not only a tool of exploitation in 

order that the reverse flow of energy, matter and information can be maximized, 

but more importantly, it is a tool to maintain harmony between the two subsystems 

for the well functioning of the cosmic order or ecosystem. In such a scheme, 

there would exist social control to ensure that members of the society keep to the 

rules. Religious rituals precede activities of exploitation of natural resources, 

e.g. cutting a forest, soil cultivation, rice planting, rice harvesting, damming 

a river, etc., to pray for the blessings of C~d, and for the prevention of 

disharmony and disaster. 

/Traditional 

£1/ N. Drijarkoro, Philosophy of Man (Yogyakarta, Kanisius, 1969). 
(Indonesian). 86 .PP• 

24/ S. Kartodirdjo, Protest Movement in Rural Java (Singapore, Kuala 
Lumpur, Jakarta, Oxford University Press/P.T. Indira, 1973). 229 pp. 

25/ K.A.H. Ridding, Tradition and Religion of the Sundanese (G. Kolff & 
Co., Batavia-C, 1935). 157 pp. (Dutch). 

26/ A, Rosidi, "Our orientation: local, national or cosmopolitan", 
Prisma 8(2): 50-54, 1979. (Indonesian). 
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Traditional knowl~dge of environmental management was, of course, 

acquired by the people by observation and experie~ce which was handed down 

from generation to generation and not by conscious scientific experiments. 

The rate of progress was slow and it toclt decades ur even centuries to come 

to the present stage. In fact the immanent culture cannot be said to be 

conducive for the development of science, because it is characterized by 

mysticismlr/ May practices are explained by the people on 

the basis of mystics, yet this rationale can be traced to scientific roots. 

For example, people do not cut a piece of forest in the vicinity of a spring, 

since they believe that a holy spirit lives in the forest• Presumably our 

ancestors observed that cutting the forest would cause the spring to dry up. 

Likewise in many places parts of a lake or a river are preserved as a holy 

place where people are not allowed to catch fish or eel. In modern terms 

this has the same effect as the preservation of genetic resources. 

Because of this mysticism, city people tend to look down at traditional 

technology. Of course, it is scientifically irrational to believe in holy 

spirits living in a forest. But it is scientifically correct to regard that 

forests protect soil and water resources. Therefore, the problem is not to 

eliminate the practice of forest protection by the people, but on the 

contrary to preserve it, but to explain to them the rational basis of the 

need of forest ptotection. Many times city people consider traditional 

technology as nonsense and replace it with some alien technology which they 

happen to learn in a textbook, but which hns not been tested by scientific 

means for its appropriateness under the particular local conditions. Strictly 

speaking, therefore, the city people cannot be said to be scientific either 

in their attitudes or approaches. 

Since ecological wisdom is a storage of information which has been 

accumulated for generations, albeit explained on a ~ystical basis by the 

people, we should not look at it lightly. Rather we should analyse it 

carefully to discover the rational basis underlying it. Inasmuch as. 

ecological wisdom is adaptation to ecological conditions, and inasmuch.as 

these conditions are continuously undergoing dynamic changes, not all 

practices of ecological wisdom remain valid. Those which are, however, 

should be used in the develorment process and since they are rooted in the 

culture of the people, they will not present cultural obsta~les. This 

approach will also ~Ake the people feel involved and facilitate for their 

participat'ion,_ because it is tlieir ~1tl·technology and they know it well. 
i' 

/From 

27/ C.A. van Peursen, Strategy of Culture (Yogyakarta, Kanisius and 
Jakarta, BPK Gunung Agung Mulia, 1976). 238 pp. (Indonesian translation from 
Dutch). 
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From the above discussion we see that the stability domain of the 

i~Anent culture has the properties of a careful husbandry of the ecosystem 

with strict social control, simple life, r-ysticism, and no scientific 

culture. Clearlys it is a ro-:-l..xturc of gooc'. nnd '!)ar'l. characteristics. Simple 

life and the life attitune of submission, acceptance and patience, are in 

itself a life-style to be conmended~ ~t tbe other hand, it does not motivate 

people to work for t'!:le betterment of t':leir fate. Together with the absence 

of scientific culture, they appear to be inportnnt causal factors of under

development and poverty. 

Couaunerts·t e-rhic anct-st:lb:tHty of ecosysteoS" · · 

At the beginninE of the first five year development plan poverty 

was a very serious problem and the country was near bankruptcy. Therefore 

development was focused on the economic field to improve the living 

standard of the people. AccordinGlY material well-being received much 

attention. A popular saying was that the national cake had to be enlarged. 

For~ign aid, adverti3ements in radio, TV anc newspapers were indespensible 

in the economic drive" Foreigners came for business and as tourists and 

brought with them woney, but also their life-style. With the growth of 

the economy and the demonstrated effect of the life-style of foreigners 

and advertisement, the life attitude began to change and more value was 

placed on material wealthe A number of people who benefitted from the 

economic development could afford to imitate the high consumption life-style 

of people of the developed countries anc t!-lis :in turn hnd a demonstrative 

effect on other strata of society until the stage has been reached now when 

wealth and high consumptive life-style have beco~ the goal of life and 

their attainment is considere~ as success8 A second howe, a second and 

third car, fashion shows, plastic surgery for a face-lift, shopping in 

Singapore and Hong Kong and vacation abroas have become a daily talk in 

the upper social strata. To support such life-styles, vast amounts of 

capital and natural resources are needed. It is estimated that the annual 

rate of increase of oil consumption is close to 15 per cent, a doubling time 

of about five years. TI~e number of motor vehicles has also increased, not 

only of trucks and buses, but also of sedans and most conspicuously of 

motorcycles (figure 4)~ This latter is disturbing, since the motorcycles 

are mostly used by the young people. University campuses have parking 

problems for cars and motorcycles of stucents and yet they have been 

protesting the high consumption life-style, thus casting doubts on the 

seriousness of their protPsts. It is feared that as soon as thsy graduate, 

/Figure 4. 
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Figure 4. The increase of numbers of motor vehicles from 1968 
to 1977. Note the large nt~bers of motorcars and motorcycles in 
comparison to buses and trucks. It shows one of the expressions 
of the high consumptive life-style. 

Source.: Ministry of Information (1978) 
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they will also look for opportunities to be able to afford this high level 

life-style. Figure 5 also shows that the expensive mode of transportation 

by airplanen has a high growth rate, while the cheap one by train is 

practically stagnant. They show a transr-ortation policy which is catered 

to the rich, rather than one of aiming at ~~ss transportation for the people. 

Furthermore sedans, ITDtorcycles and particularly airplanes, are more expensive 

in terms of energy consumption than buses and trains~ Since our energy 

sources are not inexhaustible and since energy is required to maintain the 

order of our ecosystem, the policy is endangering our long- term survival, 

or at least lo7ill make us dependent on imports of energy in the not too 

distant future. 

Besides oil, logs from the tropical forests have become a major 

source of revenue to support the high consumption life-style (figure 6). 

Although rules for loeging operations have been set by the Government, 

there is widespread concern t~at forests are not being harvested on a 

sustainable yield basis. Exact data are still lacking, but there are 

indications that alang-alang (Imperata cylindrica) wasteland is increasing 

as a result of logging, partly because techniques for sustained yields of 

logging of tropical forests are still poorly known, partly because the 

governmental regulations that ex:i.st cannot be fully enforced, and partly 

because logging operations have made more forest areas accessible to 

shifting cultivation. 

Obviously the outlook of people towards their environment is changing 

from an immanent one to a transcendent one, i.e. people assume a distance 

from their ecosystem (figure 7). No more co they feel themselves to be an 

integral part of their ecosystem. Consequently, they do not feel that their 

welfare and survival depend on its unimpaired functioning. It is regarded 

as a resource which has to be exploited to give material wealth. Therefore 

the flow of energy, matter and information from the social system to the 

ecosystem is a tool for exploitation in order that the reverse flow can 

be maximized in the shortest time possible. ~~fuen a resource is exhausted 

or degraded, one sireply moves to another place to find a new resource. 

This is akin to the r-strategy of species which is an. adaptation to unstable 

environments. They have a high population growth rate, high mobility to 

move from one resource tG the other and follow a strategy of hide-and-seek 

to escape from their enemies. Populations may perish but they persist as 
28/ 

a species (see for example Southwood-- for a fuller description of 

this life strategy). n~e analogy with the human species in our discussion 

/Figure 5. 

28/ T.R.F. Southwood, nBiomic strategies and population parameters 11 

in R. May-(ed.),Theoretical Ecology. Principles and Applications, p. 26-48 
(Oxford, Blackwell Scientific Pub_ications, 1976). 
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Figure 7. ~fun assuming a dist~nce from his ecosystem. He does not view 
himself aa part of it and does not feel thet his welfare and survival 
depend on the unimpaired functioning of his ecosystem. It is considered 
as his resource and the flow of energy, matter and information from 
the social system to the ecosystem is a tool of exploitation with the 
aim of maxjmizing the reverse flow .to support his needs for material wealth 
and high consumption life-style (Soemarwoto, 1979) 
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is quite striking, if we substitute high population growth rate by high 

capital growth rate. Many companies make fast profits by exploiting a 

resource at a rapid rate, exhaust it then disappear and reappear elsewhere, 

many times under a new name, a hide-and-seek strategy. 

It is known that natural resources have been exhausted or degraded 

in Indonesia. More exhaustion and degradation will certainly take place in 

the not too distant future, if current practices are not co~~ected. A few 

examples are fish, f~rest' and ~il. Many cities suffer from traffic jams 

and air pollution. High CO concentrations have been found in Jakarta, 

Bandung and other cities. 

Unfortunately although people transcend their ecosystem, it does 

not automatically lead to the birth of the ontological culture, which gives 

rise to the development of science as say in the case of the Greeks. 291 

Science has not made much headway yet in Indonesia. If we consider 

the _Greek philosophy as the origin of Western science, it took about 2,000 

years to reach the present stage of scientific development. But obviously 

we do not have that much time. Somehow the process has to be accelerated. 

We see then that our societal values have "flipped" into another 

stability domain having the characteristics of carelessness for the well• 

being of our ecosystem, high conaumption life-styles, weak or no social 

control, but also rio science. The high consumption life-style has also 

causea a widening gap be·tween the ric~ and the poor, unethical practices. 

It was not surprising that messianism arose again. 'In 1977 Sawito was 

proclaimed as Ratu Adil by his followers. He claimed that he had received 

the godly light (wahyu) and had the duty to bring peace and happiness. 

Since his movement was clearly political and could be considered as an 

attempt for a coup d'etat, be .. s arrested and sentenced by court to an 

eight year gaol term. Society also responded to the crisis by protests, 

war~ings and criticisms which served as corrective feedback loops. The 

Gov~rnment apparently has receive~ the signals and policies have been 

for&ulated to correct the situation. But many problems still lie ahead. 

Basically it is a dilemma between our traditional culture and modernization. 

At ~he one extreme people believe that our cultural tradition is incompatible 

wit~ modernization and scientific development 30/; others say that we must 
31/ base modernization on our cultural heritage.--

. ' /De Jong 

29/ C.A. van Peursen, ~- cit. 
30/ Among others, N. Mulder, ~· ~·; S.T. Alisyahbana, "Culture 

should be based on science"? Prisma 8(2): 54-58, 1979 (Indonesian). 
~/ For example, s. de Jong, £2.· cit.; Ayip Rosidi, £2.· cit. 
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·De Jong emphasized that to deny the cultural heritage is itself a 
32/ . 

sign of underdevelopment. Koentjaraningrat-- also said that moderni-

zation should not be equated with Westernization and at the same time he 

· ·showed the weaknesses of our cutture as regard to modernization. A major 

problem in modernization is that it }s also being equated with high consump

tion life-styles. Walking or going by bicycle to work or to school is not 

modern, a house without a bar is outmoded and travelling by train. instead 

of by plane is backward. Of course ·tra'Vellirig by plane is faster, but 

many times the decision to go.by plane is not so much to get quicker to 

the place or destination, but rather because of prestige' Clearly tradi

tional culture has a role to correct·.the problem. For example, the concept 

of moderation, and not abstinence from material wealth, can put a brake on 

high consumption life-styles, without eliminating the motivation to work. 

In practice, it is sure that for ~ long time to come traditional culture 

will have a strong_ influence on our modernization process, and in fact at 

any one time the existing life-styles will be the result of the interaction 

of indigenous and foreign cultures. Conflicts will continue to occur~ l d. 

unless we isolate ourselves and ward·off outside influences. Of course, 

this latter would be impossible and also undesirable. These conflicts 

need not be disastrous. On the contrary, it should facilitate a learning 

process which would transform perturbations into information which will serve 

as feedback loops continuously to· correct the process of modernization. But 

as said earlie.r, for this to occur a flexible--management ai~ing at resili~nce, 
' ' ~ l ' • 

rather than stability per~· is required. Peo~le's participation is 

essential in serving such flexible environmental management. 

/VI. 

32/ Koentjaraningrat, Culture, Mentality and Development (Jakarta, 
Gremedia:-1974) (Indonesian). 
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VI. CARRYING CAPACITY AND FOOD ECOLOGY 

Any ecosystem places a limit of the number af1d types of animals 

which can be supported within its .boundaries •. For example, a farmer can 

only put a certain number of cows or sheep on his grassland. If he has. 

too many animals, overgrazing will occur and ?is grassland w~ll deteriorate. 

If this condition persists for too long, his g~assland will be destroyed 
;•, 

beyond repair. His animals will become weak, prone to diseases and easy 

prey to.?redators. The l~it of number of animals per unit area is called 

the carrying capacity of the grassland. carrying capacity can be differen

tiated into. maximum subsistence and optimum carrying capacity · 
33/ respectively.-

Maximum carrying capacity is the maxi~um number of animals,~hich 

can be kept per unit area. Under this condition the animals are weak, 

because they suffer from chronic shortages of food. Consequently they are 

easily attacked by diseases and predators. Animal production is poor. 

Overgrazing occurs which causes environmental degrad~ion, such as soil 

erosion. 

In subsistence carrying capacity: the number of animals per unit 

area is iower, but the food supply is just at the border of sufficiency. 

Animal production is better, but still poor. Environmental degradation still 

occurs. 

Optimum carrying capacity: at this level of carrying .capacity. 

there is a balance of animal numb~r and food supply. •rhe animals are 

healthy and ~heir production is. ,good.. Environmental degradation does not 

occur. The goal <?f sound mnnngew.ertt.is. to maintain the number of an~ls a1: 

the optimum carrying capacity. Henceforth, unless otherwise noted, carrying 

capacity refers to the optimum carrying capacityo 

The concept of carrying capacity has also been applied to man. It 

involves an attempt to estimate the number 0£ people who can be supported 

perpetually in a certain area, i.e. without land degradation, using a 

certain system of land use. In other words it is an estimate of the optimum 

carrying capacity. In this concept it is assumed that any area of land 

has a capacity to support a limited number of people only. When this limit 

is exceeded it will lead to environmental degradation, just as in the case 

'. -· /of 

lll R.F. Dasmann, J.P. Milton and P.H. Freeman, Ecological Principles 
for Economic Development (London, New York, Sydney and Toronto, John Wiley 
and Sons, Ltd., 1973). 252 pp. 
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of overgrazing in grassland. This limit is imposed by environmental factors 

which are beyond the control of man, such as soil and climate, ahd therefore 

represents in part an absolute limit, and by the system of resoUrce use, whicp 

can be modified by man, and therefore represents in part a practical limit. 

The idea of absolute·· limit ·iS also contained in the well known report of ''The 34/ .. . . . 
limits to growth" by Meadows s.t, !1,- but as we all la;low it has. bee~. debated 

heatedly. It is certain that Yith the devel9pment of science and t•chnology 

many limits inher~n~ .. ~n f~~~ors of production c:an be overcome. With the 
- •• . - - ~ ' .... ,j ·-~ -- - ' ' < 

application of science anp. technology, deserts can be made to bloom, tropical . .• . ~ . 

crops can be grown in temperate regions, and seas and swamp& can be turned into 

agricultu~al land~. ~t tt is abo certail) .. t~at such applic.ations o{ science· 
' ~ . ' \ ', ' _: ' ' -

and technolog)' -,111 inevitably :enta:U high· energy use, And Iince energy baa 

become scarcer and more expensive, we UI.IS.t recosntze it as a serioua coutraint 

in our effort to overcome the absolute • and for this metter also the practical 

limits oj carry~ng capacity. 

As an example of the application of the concept of carrying capacity 

let us consider the formla ·of Allan~../]J/ which is presented het'e ,i~.l''"slish.tly 
modified form: 

, :K = Cp 
1()0 x Ca x L 

.. 1 •)- • 

i.n which 1{ • carryio3 ~pacity,·Cp • CUltivable ttercentage of laiul; Cn =land -: 

requirement per head for subsistence or us-c, end L • lnnd .. uee foetor. In this formula 

L • ~ + 1, where R • number of succeesive years the land ia rested ·or kept fallow 

and U • number of successive yeats the land ie utilized for cultivation. There 

are other formlas developed from human carryint,·capaeity, e.g. by B&yU.sa•Smitl'l,W 

but it suffices to use Allan's fotmula as an example to illustrate the concept. 

·Fi-"am"th~ Allan fornula we ban see that for a certain area of',land 

the carrying dapacity will be lar8e when Cp- is large and(Ca and L are small. 

Cp will be influenced by such factot's as a~ailability of water, drainage, 

slope, and h~~n ·and animal diseases. In arid landstt: swampy areas and 

mountatnoue regions with eteep slopes, Cp will be·small. Likewise· in reaione 

with otherwile favourable condittons ·for cropping, but wh-e~-e· exht n·ea• · 1 • 

of dangerous human and ani~l diseases, Cp will be smaller th4.n where 

there are no sueh areas. 
. -. 

/therefore 

'J!tl D.H. Meadows~: D.L. Meadows~ J. ·~nd&rs an~ w .w. Behr.ens•·~nt, IU, 
Limits to 7rowth (New York, Univeree Books, 1972). 2Q4 PP• r _ 

~ W. Allan, Studies in A f&lcan Land Usye in Northern RhsxJeais (Cape 
Town, London, New York, Oxford University Press, 1949). ·as pp, 

36/ United Nations Educational, Scientific and Cultural Organization, 
"International working group on projects: ecological effects of incressirtg";JhulM!l 
activities in tropical and sub-tropical forest ecosystem", MAB Report 16, Annex 3, 
pp. 85-92 (Prais, 1974). _ 

!1./ T. Bayliss-Smith, "Constraints on population growth: the case of 
the Polynesian Outlier Atolls in the pre-contact period", Human Ecology 2: 
259-295' 1974. 
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therefore, have low carrying capac~ties because of the existence of 

extensive swamps. West Java, with its many mountains and steep slopes 

also has lower carrying capacity than Central Java. 

Under a given system of usage Ca depends on soil fertility and 

food requirement of the population. The higher the soil fertility, the 

lower the ca value and the higher ~he carrying capacity, and vice versa. 

Since in most places outside Java the soil fertility is lower than in 

Java, the former places have lower carrying capacities than in Java. Food 

requirement differs from one ethnic group to another and .although the 

caloric requirement ~Y be.the same theca value ckn differ. The 

Minangkabau people from West sumatra, for examp1e, have a higher animal 

protein intake than the Javanese. Since to produce a unit weight of 

protein more land area is required than a!umtt weight of carbohydrate~ 

ca has a higher value for the Minangkabaus than for the Javanese, and 

hence the same area of land under similar conditions will have a lower 

carrying capacity for the former group of people than for the latter. 

Low quality food, such as cassava, usually have lower requirements for 

soil fertility than say rice. Areas which are not suitable for rice 

production, are many times planted with cassava. Therefore the same land 

area will have a higher carrying capacity for people with moderate consumption 

habits than those with high consumption habits. 

L obviously depends on the length of time the land has to be kept 

fallow. In areas with shifting cultivation, e.g. in Banten in West Java 

and many places in Sumatra, Kalimantan and Irian Jaya, the values of 

L are higher than in most places in Java. In these latter places crops 

can be grown at least once a year in the wet season and in many places 

also twice a year, viz. without a fallow period. 

From the above discussion it is clear that Java generally has a 

higher carrying capacity than the other islands. This fact should be 

borne in mind in development, specifically in the transmigration programme, 

and not just the population density. Since agriculture is the most important 

source of living, it is not by chance that Java has higher population 

densities than the other islands. 

/As 
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As we W'itl· ·see the carrying capacity of a land area is not static, 

but change~ dynamically under the influence of many factors. Therefore 

along with the assessment :of carrying capa·city, the cond,.i.tiono 

under which it is made should also be specif1ed. Carrying capacity 

provides a useful guide to estimate potential consequences of imminent 

changes. We will illustrate this using Allan's formula. 

· · ·· · ·. 1.· Effect: of population density 

If population densities increases the reaction of the people 

could be to increase Cp, to lower ca and L or a combination of them, in 

order to increase K. Alternatively, the ?eople could emigrate so that 

the number of people could be kept below the carrying capacity. Increasing 

Cp would mean bringing into cultivation areas which originally were 

considered to be non-cultivable, e.g• slopes which were considered too 

steep or reserved for forests. This is what has been happening in Java. 

In the Citarum river basin, for ex~~ple, between 1970 to 1972 about 

33 per cent cf the dense forest areas disappeared. 38 / 

Deforestation is causing serious problems in respect of soil ero~ion and 

deterioration of water resources. Changes in the basin characteristic• 

of the Citarum river have been observed. During the period of 1919-1923 

on the average 47 per cent of the total annual rainfall became river 

discharge, but in the period of 1970-1975 the average increased to 52 per 

cent. Therefore the average ratio of the total discharge in the wet 

season to that in the dry season increased, i.e. from 3.0 in the period 

1923-1940 to 4.1 in the period 1963-1977 and the average ratio of maxi

mum to minimum discharge increased from 62.8 in the period 1923•1940 

to 98.6 in the period 1963-1977. Because of the large run-off, silt 

load in the river increased from the annual average of 3.5 g/1 in 1970 

to 21.5 g/1 in 1977. These figures show the deterioration of the Citarum 

basin. 

Other river basins have undergone similar processes. The erosion 

rate of the Cilutung basin in West Java was estimated to be 0.9 mm in 

1911/12 and 1 .. 9 mrn in 1934/35 _ ; . 391 The Cilutung is 

a tributary of the Cimanuk and its basin is considered to be worst in the 

Cimanuk basin. And yet in 1973 the erosion rate of the Cimanuk basin was 
estimated to be 5 mrn, thus almost three times the erosion rate of the 

/Cilutung 

38/ 0. Soemarwoto, Supriyo Ambar and M.H. Kahn, noense forest areas 
in the Citarum river basin", Ecology and Development 4, 1976 (Institute of 
Ecology). 10 pp. (Indonesia~ with English summary). 

39/ R.W. ven Bemmelen, The Geology of Indonesia, vol. lA, p. 9 (The 
Hague, Matinus Nyho~2, 1949)~ 



- 30 -

.Cilutung basin in 1934/3~. 401 The Solo river in Central Java 

is another example of a sick river. Its basin is und~rsdba:; a high rate 

of erosion, floods are frequent in the wet season while in the dry eeason 

the flol7 of the river is so much reduced that mast of the river bed is 

used for growing crops by the people. According to the Public Works 

Depar~ent of East Java the tot~l flood damage in this province, which is 

suffering e great deal from flood~ from this river, has increased ~rom 

~-P l~t1[; roillion in 19()9/70 to --P (,;:.91 millioi) in 197l;/7'3- (figure B). In 
I 

other provinces the increasi~g trend of flood damage is alno apparent 

(figure 9). 8everal rivers have almost become periodic rivers, because 

their flow in the dry season has been reduced to a trickle. For example, 

the minimum flow of' the Cilemar and the Cimonyan, both 'in l·7est Java,' have 

recently been recorded to be respectively only 0.033 o3/oecond and o.oo1 m'/ 

second. That this can happen in an area of the humid tropics·with a short and 

mild dry··~eason is hard to believe.. !t ·shows the seriousness of the problem. 

The Government is aware of this problem and billions of rupiahs are invested 

in reforestation. Although some successes have been achieved, there are 

also many fai1ures as can be seen among othets from the still increasing 

rates of erosion of many rivers and the increasing trend in flood damage. 

The process of_deforestation due to overpopulation is similar to 
' . 

the prq~ess of overgrazing. Both result in environmental_degradation and 

both are phenomena 9f population densit1esin excess of carrying capacity. 

Since r~forestation takes land for the replanting of forest tree species, . 
while the lana is ~eing cultivated with food crops by the rural people it 

has the effect of reducing the Cp value and thus the carrying capacity of 

the area. ~erefore, the people either kill the trees in order to save 

their crops or move to another piece of forest to open it for agriculture 

in an effort to ~intain the Cp value, ~imply because they have to survive. 

Consequently, reforestaticr, can only. succeed, if it is linl-:ed to development 

i-Vhic!:l aims at increasing tl-.e carrying capacity, such as the intensification 

programme of food production, and to channel the people to non-agricultural 

sectors in order to relieve the population pressure on the forests • . ' 
The response of the people to an i~~rease in population grq~h may 

also be in.reducing theca anaL value. ~Then the people are innovative, 

they invent n~ techniques or imp~ove existing ones to increase yroduction, 

hence reducing the Ca value and increasing the carrying capacity of -~h~ 

area. This process has been happening for centuries, particularly in Java 

/Figure 8. 

40/ Netherlands Engineering Consultants and Snowy Mountains Engi• 
neering Corporation~ Cirebon-Cimanuk Feasibility Study (Indonesia, Directorate 
General of Water Reso~rces Development, Jakarta, 1973), Part A: Cirebon 
Irrigation Rehabilitation Project; Feasibility Report, vol. 1. 241 pp. 
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Pi~·e 8. Flood damaee in East-Java. Note the sharp increase from 

1971/72 to 1974/75. It indicates the environmental deterioration of 
river basins. 

Source: Public Works, East-Java. 

/Figure 9. 
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Figure 9. Flood damage in the provinces of North Sumatra, Jambi, 
Jakarta, Yoe,yrucarta, Central-Java, .Bali West Nusa 1'enggara, East Nusa 
Tengrara and Irian Jaya in the period 1969-1976. 

Source: Data co~iled from returned questionnaires to the 
respective offices of Social Affairs. 
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and :~ali, v1:1ich among others has produced the highly developed system of 

rice cultivation. The stable and productive homegarden system is another 

one. However, the people may alao respond in a negative ~nner in the 

reduction of Ca by switching to low quality food crops, e.g. cassava which 

has low requirements for soil fertility. 3ecause of the low quality of 

the soil, people do not have the motivation to spend much time and energy 

in taking soil conservation measures, such as terracing. Accordingly land 

degradation ensues and hac become a serious problem in the areas of upland 

crops. 

In a r.imilar way, people may respond to increa.sed population density 

in a positive or negati.ve -vray in affecting L. Construction of irrigation 

canals .whic~ enable the people tv grow two crops yearly.is an example of a 

positive reoponse, while s'i::ortening of the cycle of shiftir:z; cultivation 

is a t.ega·tive one in the :redu~tion of. t!;e value of !,. The former one is 

happenin2 in re.any places :!.n Java • . .;here traditional irrigativn systems are 

founc abundantly in the rural n.reas. fimilarly the subn:·. irrigation f:!YStem 
' ' ~. 

in 3nl! has been dev~loper.J over. centuries to a high level of oophisticatio~~ 

~ese irrigation systems result in higher production without causing 

env~ronmental degradation. 

In the second instance, i.e. shortening of the rycle of the shifting 

cultivation, higher production will also result, but o:~ly in the short· 

run, after which production will decrease, because of land degradation. 

Usually the fields will then be invaded by the notorious alaqg-alang grass 

which oakes it very difficult to cultivate them. Jurning the grass will 

help a little at the beginning of the growing season, but soon the crop 

will be overgrown again by the grass. In fact the burnings make the 

situation worse, since the rhizomatous alang-alang being resistant against 

fire grows agai~while the tree seedlings in the area are killed so that 

the forest cannot re-establish itself. It is believed that shifting 

cultivation under increasing pressures.,of population density is a major 

factor in the establishment of millions of hectares of alang-alang 

wasteland. It is estimated that the yearly increase of alang-alang wasteland 

in I::-;donesia is about ?00, 000 ha. 

:":··rom the above di8t:uosior: it appears that increased population 

density can atimulate innovati0n, '1hich results .:.n increasin~ the carrying 

capacity by improving agJ:"i~ul"::un.l production on a sustaineble yeild basis. 
' 

/However, 
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However, in lT'OSt cases the reverse is true. viz. "overgraxing", which leads 

to environmental degradation and setting into wotion the downhill spiral 

of impoverishing the people. The system is ehanging from a ~or~ orderly 

state to a le~3 orderly one. Under connitions of population density in 

excess of carrying capacity, the supply of energy to the system is not 

suf.fi.cient. Energy subsidies must be given to the system, together with 

information in order that the people can use the energy subsidies. Develop~ 

ment planning should take this fact into account. 

The relation of carrying capacity to emigration will be discussed 

in part VI, section 3. 

2. Food production 

The aim of development is to improve the living standard of the 

people. In the development plans of Indonesia agriculture receives the 

greatest attention, since the majority of people live from agriculture and 

since food shortage is a very J'!&jor prohlet:'. One of t'l-te ma.1or progratrmes 

in agriculture is the mass intensification of rice production. In 1Q7~ 

net total rice production was l2.l~ million tons and in 1976 it was 14.Q 
, .... '' 

million tons with an annual increase of 1•24 per cent, while the annual 

rate of population growth was estimated at 2.5 per cent. The yield was 

1.14 tons/~-:'.1 in 1_q7n and 2.11> ·tons/ha in l976.'~l/ Production of other . 

food crops has also increased. These have been c~ndable achievements. 

·Naturally they can have positive effec~s on the carrying capacity of the 

country as a whole.· But t!le effect of increasing food production on 

carrying capacity is a complex one. 

The success of increasing food pro~uction also means that more 

food becomes available. If the poor people are able to get more food 

from this surplus and they can consulT'e More to make up for the shortage 

of food intake they are having, carrying capacity may reroBin the saroe or 

even decrease in spite of i.ncreased. foorl production, depencHng on the x:atio 

of food production increase to increase of food intake. Therefore, higher 

fooc production cannot i~~iately s~op land dep.radation. On the other 

hand there is the positiveeffect, that with the increase of food intake, 

the health of the people will be improved, and with it th~ir wor~ capacity. 

Iroproved·work capacity will in turn facilitate higher production and hence 

higher carrying capacity. In fact UNESC~/ has introduced work capacity 

i.n Allan's form:ulao Therefore the equHable ~istrihution of benefits from 

/development 

41/ A.T. Birowo, w. Soegiarto and H. Tediokoesoemo, "Supply anc 
demand. of food in Indonesia '197f3)". Paper presente~ at the National 
Workshop of Food and Nutrition (with English suwroary), Bogor, l0-14 July 
1~78. 5? pp. 'mimeographed) (Indonesian). 

42/ United Nations Educational, Scientific and Cultural Organization, 
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development is not only a matter of ethics, but also of arresting land 

degradation which in the long run is a oatter of survival. 

lt the present moment we are still pre-occupied uith the satisfaction 

of basic requirements for carbohydrates and the minimum of proteins. 

Nationally rice is the major source of carbohydrates and the main staple 

food. .A.s mentioned earlier, rice production has increaset1 ao a renult of 

the mass intensification programme. In this programme credit is made easily 

available to the farmers, an extensive distribution system of fertilizers 

and pesticides has been developecl ·and the irrigation system improved and 

extended. '.Tith this stimu~ntion, and ·partly because rice is a~so a status 

symbol, other crops have been rlisplnced by rice. '!'Then perennial irrigation 

has becooe available, crop rotatior. of rice with secondary crops, the so-called 

palac;i'jr:., ·~--.g. st1eet pota·:::a, pea:1ut ana soybean, baf, ceesed to exist, and 

rice io bei~,g gror.m the TJ7LGlc year round. To e.chieve higl:er yields, local 

rice varieties are bein13 discouraged or even pro:tibiterJ, and only one or 

tHo high yielding varieties are grovm in very large area<;. These changes 

have some serious consequences. 

'?Lrst. as people reach higher standards of living they switeh from 

non-rice staple food to rice. This has happened also in regions which 

traditionally do not have rice as stap1.e food, e.g. in certain parts of 

East Java where maize is the main stal:" ... e food and in the J..-Ioluccas where 

sago is the main crop. 

It Has estimated that between 1970-1976 per capita rice consumption 

in Java increased at the rate of 2.24 per cent per year anc for the whole 

of Indonesia 1. 70 per cent per capita per year. At the national level 

rice constmption increased from 12.4 million tons in 1970 to 15.70 million 

tons in 1976, or a rate of increase of 4.'! per cent per year, much higher 

than the annual population growth rate of about 2.5 per cent. The corres• 

ponding figures for maize are respectively -12.81 per cent and -8.69 per cent,· 

i,.e. both tlle per capita and national consumption have been decreasini~. 43' 

As w~ have seen, such changes affect carrying capacity. Since rice 

need~ irrigation, the switch from non-rice staple food to rice 

means that higher capital investments are required to obtain a given level 

of carrying capacity. AnC: yet nutritious food can actua:!.ly be obtained 

from so-callec lm-l'er quali::y foo1.;, e.g. maize, S"~.-Jeet pota~o, and cassava. 

1t71::e:: su:,plemented ,,;ith vegetabl~s and proteins, these latter in the form 

constitute's nutrit:i.ous food for the poor people. the S\.7itch in food 

/consumption 

43/ A.T. Birowo, et al., .££.• cit. 
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consumption has also made us more dependent on rice. Ecologically a species which 

has a specialized food habit has a lower population stability than one which sub

sists on many kinds of food. 441 For example, the populatiun of fox and snowy owls 
45/ in Canada, fluctuates following the population fluctuations of lemmings.--

In spite of increasing rice yields, we are still very sensitive to fluc

tuations of rice supply. Accordingly an elaborate and expensive rice purchasing, 

storing and distributing system, the BULOG (Bureau of Logistics), has had to be 

developed to soften the impact of such fluctuations. When a crop failure occur, 

the Government immediately has to issue statements to assure people that there is 

sufficient rice supply. Not only materially; but also, psychologically rice 

occupies a central place in Indonesian life. It is a sign of vulnerability which 

has to be overcome by diversification of food. The Government has realized this 

problem and has recommended food diversification. Credit has also been made 

available to other crops. But by far the greater emphasis is still too heavily 

placed on rice and its psychological effect still persists. Not much effort has 

been carried out to reduce the status symbol of rice and to increase that of other 

staple food items. 

Secondly, the programme of intensification of rice production also brought 

modernization to the villages; the progressive farmers adopted new techniques 

which in turn accelerated development. This is definitely a positive effect. 

Unfortunately, however, the progressive farmers were usually the larger and richer 

ones. This tended to make the income distribution in th~ village more skewed. 

Furthermore, the new techniques were usually less labour intensive and therefore 

had reduced the sources of income of the villagers. For example, it was estimated 

that the rice hullers had displaced many thousands of women who traditionally 
. 46/47/ hulled the rice grains by pounding them w1th a wooden stick.---- Rice is 

usuallyharvestedbY women using a small knife, ani-ani, between their fingers to 

cut the rice panicles one by one. Since a few years ago, however, harvesting 

with a sickle has become popular, partly because the high yielding rice varieties 

have a short stalk making it tiresome for the women to harvest as the grains shed 

easily, and partly also because of the introduction of a new system, the so-called 

/tebasan 

44/ R. Margalef, "Ecological theory and prediction in the study of the 
interaction between man and the rest of the biosphere (1974) 11 in Oekologi und 
Lebenschutz in internationaler Sict, 307-363, ed. H. Sioli (Frieburg, Verlag 
Rombach). 

45/ E.P. Odum, Fundamentals of Ecology, third edition (Philadelphia, 
London and Toronto, W.B. Saunders Company, 1971). 574 pp. 

46/ Tim~r., 1974. 
47/ W.L. Collier, J. Colter, Sinarhadi and R. Shaw, A Comment? p-11-18 

RTI~ Reprint (New York, the Agriculture Development Council, 1974). 
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tebasan system. Under this system the owner of the rice field sells his crop to 

a trader who brings his crew to harvest the rice with a sickle. Obviously these 

new developments are eroding the social customs of sharing the harvests amongst 

relatives and neighbours. In a way they shortcut the system of shared poverty 
48/ as described by Geertz.-- Since the rice hullers and the sickle are more 

efficient, they reduce wastage, and therefore the national carrying capacity 

increases. However, the ot~er side of the coin is that the poor villagers get 

less. In other words from the point of view of the villagers the carrying capa

city has decreased. This situation is made worse by absentee ownership of 

agricultural lands. It was not surprising~ therefore, that in 1977 Karawang 

suffered from famine, even though there was a surplus of rice production. 

Thirdly, the reduction of crop diversity, and also of diversity of rice 

varieties, has greatly increased the risks of crop failure. Abnormalities in 

climate, irregularities in the distribution of pesticides and emergence of new 

pests or diseases have caused great losses of rice in large areas. In the tradi

tional systems of crop rotation, mixed and cropping and intercropping, the risks 

of total crop failure is much less. For example, in the surjan system in Central 

Java, the field is planted alternately with rows of rice and palawija, as shown 

schematically .in figure 10. The palawija is a mixture of many kinds, e.g. cassa-
. . . 

va, maize, peanu~ and chilli pepper. Planting time s·tarts at the beginning· of the 

rainy season with palawija, followed later by rice when there is enough water. 

If rainfall remains low, the rice yield will be bad, but harvest from the pala

wija will still be s~tisfactory. Because of the mixture of palawija, its har

vest can be extended in time, another insurance for a regular income over time. 

It is very unlikely that all crops will fail. It is clear that diversification 

of cropping has a positive effect on risk reduction. We should therefore 

observe these traditional systems more carefully and utilize them as bases for 

further development. 

Fourthly, the elimination of crop rotation, the cultivation of only 

a few rice varieties in large areas and the use of pesticides, which in many 

cases cannot be adequately controlled, have caused the emergence of new 

pests at explosive dimensions. The wereng (brown rice planthopper; 

Nilaparvata lugens) is an example. Wereng was a very minor pest and 

became known to the public only a few years ago. Figure 11 shows the 

acreage attacked by wereng, its geographical spread, losses, and use of 

pesticides. Thus in spite of the tremendous increase of pesticide use, 

losses due to wereng continued to increase. This is because pesticides 
/Figure 10. 

48/ C. Geertz, Agricultural Involution: The Processes of Ecological 
Change in Indonesia (Berkeley, Los Angeles and London, University of California 
Press, 1963), 176 pp. 
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Pi_g:ure 10. ::'he S,u.r.ia.n system of m:..:.ltiple crorping in Central.Java 
combining rice with a mixture of 1~pland crops to reduce risks of failure 
in rainfed areas. 
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reduce also the predators of pests, hence the natural biological control of 

pests. Farmers often apply higher doses of pesticides than recommended 

and thus, exert increasing selection pressures on the pest species. This 

coupled with the discarding of crop rotation leads to build-up of peat 

populations to explosive levels. Clearly the pest probl~m cannot be solved 

by pesticides alone, in fact pesticides often worsen the problem. 

Another negative consequence of pesticides is environmental pollution. 

Pesticide residues ~1ere detected in all samples of water taken from many 

places in Java, Bali, Sumatra and Sulawesi end therefore their occurrence 

can ~e said to be very widespread. From the public health point of view 

the levels of pesticides residues are still relatively low. 1wwever, 

ecologically they might already be significant in causing perturbations 

in the aquatic ecosystem. Pesticide has also created problems in fisheries. 

Fish culture in rice fields is seriously affected and the acreage is continu

ously declining. For example, in the regency of Bandung its acreage declined 

from 8,500 ha in 1974 to 1,800 ha in 1978. Since fish is an i~ortant source 

of protein and also of income for the people, such losses should ~e considered 

as social costs related to apPlication of pesticides. Focusing too sharply on 

rice alone could well prove to be a self-defeating strategy in the long run. 

Because of these problems efforts s~ould he made to reduce pesticide 

use. A promising approach to achieve this aim and at the same time better 

pest control is the integrated pest m~nagement, which implies the integration 

of cultural, biological and chemical control methods with due consideration 

of economic trade-offs. It also has the advantage of h~ing more labour 

intensive than the use of pesticides, yet not necessarily more expensive. 

With fossil fuels, the ratoT material for pesticides, becoming scarcer and 

more expensive, and the problem of unemployment becoming increasingly 

serious, integrated pest tn!ln.::gement io definitely more advan·tageous than 

pesticides. Integrated pest manaecment has been adopted in Indonesia and a 
!t1.l procedure has been developed for the control cf ~·~ren.g. However, its 

application is meeting with ~any difficulties, since it requires more 

scientific knowledge, skill and discipline £row far~ers, agricultural 

extension service and adroiniotratorsa It is therefore not widely applied 

yet. MUch work needs to he done to overcome the difficulties. 

/Figure 11. 

49/ I.N. aca, "Implementing the integrated control programme of the 
brown planthopper in Indonesia (lq78)". Paper presented at the FAO Panel of 
Experts on Integrated Pest Control, Rome, 4-9 September 1Q78. 16 pp. + 
appendices. (mimeographed.)~ 



: i' 

X 10 3 

bOO 

t.OO 
0 
J: 

~" 

u 
< -.... < 
c.!) 

z 
l.IJ 
a: 
l.IJ 

~ 200 

0 

- 40 -

. " PEST!~~~/. 

/ 

/ 1300 -,3000 . 
/ 

/. I 

' / 
. 

/ 
. I I • / 

I / / . 
• ~~'/ I I / ~~ / 

/ 
. ';> ~ 

/ ~«'-<(,.~ ~ TRIBUTION I I 
/ ~ I)" (KABUPATEN) I J2ooo / 

p 
1200 __-:;::; ~ 

I ,....... 
I ,....... -
I z- I 

c:: 
0 

I o z -
-LIJ . -.... I ~ ~~~ -u I - => ~CQ I to-

V'l IV\< -:::.c l.IJ 
o- I a.. 

l,oo 
1 

·1000 -1 
.I I 
I 

I I 
f I 
I I {I I 
Jo Jo 

1971. 1975 1976 1977 
YEAR 

Figure 11. Werenh attack. Its geogrfiphical distribution. and 
pesticide use. In spite of a sharp increase in the use of pesticides, 
the werenc attack did not decrease, but continued to increase 
(Birowo, ~ tl, 1978) 

/Higher 

•tl't·•· 



- 41 -

Highe~ living standards are accompanied by changes in food habits. 

Demand for higq quality food increases, among others, protein-ric food. · 

Food energy ;i.~ .~ssentially derived from the sun by the process of photo

synthesis in which solar energy is transformed into chemical energy stored 

in the molecules of carbohydrates. Food of animal origin is a trans forma- '· 

tion of vegetable organic matter and hence its energy content also originates 

from solar energy •. Since. "according to the second law of thermodynamics trans

formation uf energy cannot proceed with an efficiency of 100 per cent, for 

every unit of vegetable matter less than one unit of animal organic matter 

can be obtained. The efficiency is even lower, when we take into account 

that not all parts of a plant can be or are eaten by animals.' 

:;Yor example, the feed efficiency expressed in the number of kg of 

feed to produce 1 kg of body weight, is about 3S for beef cows and about 3 

t>roiler chicken. For the production of eggs it is about 4. These 

figures should illustrate the earlier statement that for a human population 

with a high,protein diet, the carrying capacity of land area is lower, than 

for a popul,,tion with a predominantly vegetarian diet. Since with an 

improvement of liying standards, the intake of animal protein increases, 
' ',' 

the carrying capacity of the country may actually decline even if ·food 

production increases, particularly since the proteins go to the richer 

people. leaving less food for the poor. Thus the pressure on land resources, 

or the land area required to support the life of a person, will continue 

to rise to a certain point with an increase in the standard of living. 

l1oreover th~ attainment of higher living standard can exacerbate 

the problem of land degradation. This effect can already be seen due to 

the higher demand for European vegetables. e.g. cabbage, potatoes, carrots 

and cauliflower, which are grown in the mountain areas, and which sttmulate 

the cutting of forests for their cultivation. But higher protein intake 

also has the positive effect of inducing higher work capacity, because of 

improved health, but unfortunately if only the higher strata in the first 

instance benefits from the higher protein intake, its over-all beneficial 

effect on work productivity may be small. 

Programmes of nutrition improvement have not been cognizant of 

possible n~gative impact on land degradation. In monetary terms the produc

tion of animal proteins can be more rewarding, but we should remember that 

it lowers the carrying capacity when·compared to the production of vegeta

tive food. It is also more energy intensive. Therefore, we sh~u~d look 

for ways to increase protein intake with the least possible negative effects. 

/Fish 
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::ish culture in rice field is an example, becaune of the symbiotic 

oature of fish and rice. The two can be produced at the same place and 

time. Anu,her possibility is the village homegarden, not only for proteins 

but also for other produce cs well. 

a. The potential of the village homegarden 

The homegarden is an ~portant agro-ecosystem whicL is still neglected 

by na~:cnal planners. It is ~piece of land with definite boundaries on 

which a !t.ouse is built. Tl:erefore a homegarden is a part of the village 

settle--.....1ent • In Indonesian it is called pekarangan. Other land uses "t-Jhich 

resemble a l:omeE;arden, but located outside the settleraent, are tegalan, 

~~a::,a~. 

According to 0cl:.se and T.erraSQ/ the homegarden can conttibute 

~- /0 per cent of total incrnne of farmers at only 2 per cent of the tot~l 

cost and 7 per cent the total energy expQnditures of farmers. 

A homegarden is usually planted with many plant species, a mixture 

of perennials anu annuals of different heights forming stratified layers 

of plant cro~ms. The coconut trees are usually the talfe~t, towering above 

the village. The next laye::- is occupied by mangoes (V.angifera indica), 

rambutan (Nepheleum lappaceur.1), duku (Lansium s)omesticurn)", durian (Durio 

zibethinus), albizia (Albi~~- falcata), and other trees. In the next · 

one we find guava (Psidium guajava), jambu air (Syzygium a~uaeum), coffee, 

banana and many others. Below this layer grow ganyong (Canna edulis), taleus 

(Alocasia indica and Xanthosoma nigrum), gint;er (Zingiber officinale), 

leunca (f:'olanum nigrum), legumes and many other herbs. Finally creeping on 

the ground surface are found Si;Jeet potato, kencur (Kaemferia galang_a) 

and others. Of course, thece trees and plants are not found in all home

garde~!s. 'i'~e species compo~:;ition is influenced by many factors, among 

othern, soil type, climate, economic, social and cultural. Nevertheless, 

plant diversity is usually hiGt. l-or example in Cibakung, a small hamlet 

west of :anr}ung of about ,):J tousehol<1s, w·ere found more than 200 plant 

species. secause of the stratified structure of the plant species the 

space of the 1-:omegarden i::; utilized mnxiiaally ar.c solar energy is used by 

plants successively from t 1:'.e : iz_;hest to the lm·Jest plant layer. -:-~aturally 

/under 

50/ J.J.;•·,Ochse and G.J.A. Terra, "The economic aspect of the 
'K1;1t.owinangun Report'", Landbouw 13:54 ~ 1937. ·· 1 
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under this condition some .plants grow in full sunlight, others in half shade 

and still others in full spade. Christanty et al. Sl/ have shown that 

the villagers of Cibakung k::-1e•·1 the light requirements of almost ·each plant 

species grown in their homegardens. Sometimes discrepancies were found 

bet~qeen the biological ligl:t requirement and the site of planting of 

certain species. For example, the betel leaves (Piper betel) is biologically 

a shade · nt. P.::mever, the villagers grew this plant in full sunlight, 

since in the shade it produces green leaves and in full sunlight the 

leaves becooe yellowish, which are preferred than the green ones. Biologically 

t~e yellowish leaves are produced by photo-oxidation Qf the chlorophyll. 

In West-Java fish ponds ~re a common feature of the homegarden. 

~:tables of goats and sheep are al:;;o found. Chicken are also kept in the 

garden. Usually they are let loose and look for their own feed. 

The plants in the home3ardens usually serve mult:i.ple functions. 

For eJ{~;mple, the coconut is e coiiJL.1on constituent of the daily diet of the 

people. It is also a source of cash income. The dry leaves and the 

leaf petioles are used for firewood and the trunk as building material. 
' \ . 

t'1"1ny Fo ,called ,;o1eed species are used for animal feed. From our studies in 

We::.~ Java it appears that the honegarden has the following functions: 

a) Social •.. 4-part of the honegarden in front of the house is not . ' _-, 

planted ~~d .k~P.~ ~~~~n. I~ is called buruan where children play. In the 

afternoons adults ;;s:f.,t t,?Set,he~ here to ·chat, gossip, exchange experience 

of the day or listen to a .transistor radio, while the children play around. 

The homesarden is open to every one to come or to pass through. It is an 

important place of socialization • 

. Plant production also serves a social function. ~rnen someone is 

ill, he may ask fo~ a.young green coconut, a lemon fruit or a piece of 

a ginger tuber for medicine of c~a neighbour and will be given it free. 

Likewise people can get free fron; his neighbours several stalks of sugar-cane, 

young coconut leaves, or others for religious rituals. Some species are 

also planted for their mystical po~1er 1 for exru:l.ple yellow bamboo. 

b) Aesthetics. J..eny kinds of ornamental plants are found in the 

homegarder::s. .·.any of them a:!. so se!.·7e as vegetables, t.edge or medicine. 

/c) 

51/ L. Christanty, Prijono. Johan Iskandar and Otto Soemarwoto, 
"Relation of light requirement and site of planning of home-garden plants (1978) '1 • 

Paper. presented at the Seminar of the Ecology of l:lomegarden II, Bandung 
(Indonesia). 25-26 October 1978. 41 pp. (mimeographed.). 
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c) Subsistence production. The horoegarden is an important source of carbo-
. . . . 52/53/2!±/ hydrate, prote1n, v~tam1ns and m1nerals.---- Ochse and Terra estimated that 44 

per cent of the total calorie and 32 per cent of the total protein procl.uced by the 

farmer could be obtained from the homegarden. An important aspect is also that due to 

the mixture of plants it can be daily harvested~ a few at a time to satisfy the need of 

the day. This may be a handful of cassava leaves, some chilli peppers, a coconut, 

some tubers of yam ann some dead wood for cookingo For poor people, who do not have 

much cash, such an assured supply of food is a great help. 

d) Commercial ryroC.u£.ti.2n. 11any products of the hornegarden are also· sold for 

cash, e.g. cocont.Lt, f.ruitn such as rambutan, mangoes, banana and durian, spices, 

medicinal'plants, eggs a~d fishe These plants bear fruit at different times of the 

year. Therefore the cash income of ~he villagers is spread out over the year, which 

is important for people who still have limited lrnowledge of the marltet economy and 

who culturally make little Gavings of any excess income. 

Hisyam et al,SS/ reported that during the time before rice harvest, the so

called pacekli~r th~ people in Cib&kung harvested about twice as much from their 

homegarden than during ri.ce harvest and that they sold more of the homegarden harvest · 

than ~hat L!.:y used for consumption. It appears that there is a close relationship 

between the rice field and t~e homeg~rden, the latter's harvest being tuned to the 

former's. It can also be said thr.t the how~gnrden is an insurance for times of scarcity 4 

e) Soil ~.nd ~:rqter conGervatio~" The stratified structure of the homegarden 

effect1v~ J protect~ the ooil againat erosion by the action of rain. In addition, 

village settlem~nt~ in the mountain areas are terraced so that a homegarden is more or 

less flat which reduce~ to:~ danger of soil e1.0sion~ Outside the buruan, fallen leaves 

are left to decompose which whi~h facilitates easier infiltration of the rain water 

into the soil~ 

f) There is also an effective recycling system of wastes. Kitchen wastes 

and some leaves from the homegarden are fed to fish. Animal wastes are mixed with 

mud from fishponds and compo3tedo The compost is uoed as fertilizer. Plants and 

fish are harvested by man. People do not have the concept of waste. Instead waste 

from a process is used as a resource in another process. This recycling and the 

protection against soil erosion maintain the soil fertility of the homegarden. 
/g) 

21.,/ Ochse and Terre, 2£• cite 
53/ A. Stoler, "Garden use a:1d household consumption pattern in a Javanese 

village" (Columbia University, Depart~nt of Anthropology, 1975). 91 pp. (mimeographed) 
54/ S.'M.Ms Harjadi, 11Potentinl contribution of homegarden to nutrition inter

vention programme in Indonesia (1975) 11
o Pap~r presented at the Seminar on Food and 

Nutrition, Yogyakartac 20 pp~ (mimeographed). 
55/ A. Hisyam, A. }'l..artadiherdja and Soeharto, "Social-cultural and social 

economic-;_-spects of homegarden (1978)"" Paper presented at the Seminar of the Ecology 
of Homegarden II, Bandung (Ir.doneaia), 25-26 October i978e 1?.6 pp. (mimeographed). 
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g) Conservation of genetic resources. The many plant species found 

in the homegarden is a rich genetic resource, particularly since many of 

these species occur as different varieties. In the Citarum river basin 

the villagers distinguish about 40 banana varieties. Although perhaps 

some names are synonyms, th.3 variability is still large. Hany plant species 

are semi--v7ild. This rich ge::1etic resource is an excellent material for 

plant improvement by selection and breeding, not only for the purpose of 

increasing the yields of village hamegardens but also for the development 

of connne ·.al orchards. 

':·rom the above discussion it is clear that a homegarden is an 

impc>rtant agro-ecosystem in v7l:ich are combined high productivity with social 

functions and conservation of soil, water and genetic resources. Because 

of t~:.ese functions it wa::; suggested that the homegarden system be used as 
56/ a mennc for the rehabilitation of eroued c:rea::;.- It is 

an important factor in ttc cetenn:nation of villaee carrying capacity. This 

should be recognized and taken into account in rural development. The 

village homegarden is unlike a city homegarden, the main function of which 

is ae~rhetics. To treat a village homegarden like a city garden, to change 

it int0 a monoculture or otherwise destroy its stratified structure is an 

invitation to disaster. However, this is not to say that a homegarden cannot 

r ~ "'ould not be L"11proved. .~:ince scientific knowledge and modern technology 

have not been applied to the homegarden, there is still a great potential 

for its improvement. If in this effort ecological factors are taken into 

account, the perception of the villagers of the functions of the homegarden 

are considered, and training of the villagers fer improved technology and 

marketing of products are included, higher productivities without environmental 

d~gradation should result which should benefit the villagers and therefore 

improve their quality of life. This in turn should help reduce the flow of 

rural mie;ranta into cities v7~-:ich are already crowded. 

r.·igure 1? presents an example of a possible improvement of a homew 

garden i~ ~st-Java. 

is also fed to fish. 

I~ the traditional way of recycling, human waste 

This could cause health problems, particularly with 

the increase of population densit:i.es. The fermentation of human wastes 

together ·with the wastes of cattle, v70ulc1 eliminate this problem and at the 

same time would produce b:Logac ":Jhi.c:~ vmuld '.Je used for household purposes 

and ~:orae industry. r:-_e s~udg2 frO!ll the :Jiogas digester could be used as · 

fertilizers for plants e~~ fiotponds. 
/Figure 12. 

~I 0. Soemarwoto, "The hornegarden system: an ecological vieT.or of an 
integrated approach for the prevention and rehabilitation of critical lands, 11 

Bio Indonesia 2: 19-32, 1976o (Indonesian with English summary.) 
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Figure 12. An axrunple of a possible way of improv:i.ng the village 
homegarden. The introduction of the'biogas digester does not interfere 
with the traditional Tecycling system. and it produces methane as an 
energy source of home industry, so that the villagers can get more 
benefits from !>.is homegr:J.rden. Enert,-y subsidy and education could further 
increase development. 
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In this scheme the recycling system is still maintained, but improved 

by the ;_)iogas digester. ..r.--.e production of biogas would create the opportunity 

for home industry with the use of internally generated energy. The extra 

energy of biogas 'li7ould help to reverse the trend of change from order to 

disorder of the village ecosystem. This example shows that the biogas 

digester is not considered in isolation, but as a component of the homegarden 

system. 

In development programmes involving homegardens it should be borne 

in mind that the hmnegarder. is not a monoculture. Any machine developed 

forthis purpose should l:ave a multi-purpose function. At one time it 

would be used to process coconut, at another time mangoes, etc. Likewise 

the merl!:etil.;g system should bear L"l mind this characteristic. This is 

a challen:;:e for agriculturel. i:ec~'nologists and economists. 

3. Development and carrying capaci~y 

li~ny times developraent projects 1.-rere carried out ?n agricultural 

lando. ~or example, large dams created reservoirs of several thousand 

hectares and when they were ouilt in populated areas they inundated_ villages 

and agricultural lands. Ironically, the inundated lands were usually the best 

. ones which were in the valleys of rivers. Since the valleys usually had 
;. ' ' • ! 

perennial irrigation, they contributed most to the carrying capacity of the 

area. Consequently these development projects reduced the best parts of the 

cultiva?le percentage of land area and thereby significantly lowered its carrying 
. . 

This muld not matter so much, if the rural populace could obtain 

new jobs_in the project. However, it often happened that they could not 
\) 

benefit from the project, because their educational level was_low and they 
'. 

did not have the required skills •. Often they could ~ot even get the unskilled 
- J j_ ~~ I , , . 

jobs, since the construction of t 1.,.e project was contracted to firms which 
- . 

had thei:;:- own crew. Unde~ these circumstances, the effect of the project 

'li7as ~o increase the ?Opul~t_ion pressure on the land resources, accelerating 

the deforestation process and ~7ith.it the degradation of land and water 

resources. This \'las documented in t3e case of the Jatilu...h!:!!, ~ l.rhich created 

a res ervcir of ~ , OO::l ha. ::?ar:::. of the rural populace -,;11as transmigrated, 

part volu:J.tarily misrated to t~:.e cities and part of the original population 

remai<:~ed in t:,e area. It ':Yes at::sur.1ed that this latter group of people would 

:,ecar.1e fis\err:w.n. .!ithou:: t:raL;:i..:-·g an.-J extension hm;~eve-r, they remained 

as farmers. E'ince t:·ey lost t!:ei.r farms, t~cy ooved to places above the 

/water 
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water level of the reservoir and cut the forest for subsistence farming. 

Figure 13 shows the destruction of forest on the \<Jestern shores of the Jat:.tluhur 

lake during the period of 1970-1972. It illustrates ho"tJ the people \~ere creeping 

up the slopes of Mount Sanggabuwana. Thus although the main function of 

the Jatiluhur dam is for irrigation, and hence to increase carrying capacity 

and does indeed achieve this goal in the downstr am areas, it has also 

caused land degradation, and therefore reduced carrying capacity in its wake. 

In areas with shifting cultivation, e.g. in many parts of Sumatra 

and ~alimantan, we should reali?-e that the total area used for agriculture is 

not only the small plot v~ic~ is being cultivated, but a much larger area 

r.rhere the cycle takes place (figure 14). Hhen a part of this larger area 

is taken for a development project, e.g. transmigration or logging, the 

total nrea available for cultivation "trill diminish, and accordingly the 

carrying capacity 'Hill '::>e reC.uced-.. To counteract this reduction of carryine; 

capacity, tLe shifting cultivate;rs usually shorten the fallo•,7 period. If the 
. ,!J .. 

fallow p,~;;F~OP becomes too chort for the forest to regenerate, lan.d degradation 
I ,, 

follows. 
~ '·. t' 

However; logging roads have also made pieces of forests, which were 

previously inaccessible to the shifting cultivators, available for cultivation. 

In a way these roads have increased the carrying capacity. But, because of 

the competition with the logging companies, which legally have title to the 

forests, ,the normal cycle of the shifting cultivation cannot proceed. 

Furthermore under such conditions the shifting cultivators may not have selected 

the pieces of forests which normally are considered suitable for shifting 

:v~tion, but may have acted opportunistically. Since these forests have 

not been subjected to the practice of shifting'cultivation, they have not 

"learned 1
; from this practice and do not contain the information to recover 

from the sevare perturbation. Accordingly they easily 11flip 1
, into another 

stability domain, i.e. that of alang-alang grassland. 

/Figure 13. 
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of the dam. l'li thout retraining, these people did not become fishermen, 
but remained farmers by clearing the forests at the lake shores. 
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AREA TAKEN FOR LOGGING, TRANSMIGRATION, t"tc. 

lt~igure 14. A schema tic presente tion of a shifting cultivation. Tlv:· 
norm~;.l cycle may t&k~ up to 20 years or more. 'rlh.:,n part of the area. is 
taken for development projects, e.g. logging, transmigration, etc. the 
shifting cultiv&tors shorten the cycle to compensate for the decrea~e 
in carrying capacity. \ihen the cycle becomes too short for the regeneration 
of the forest, it is invaded by ~lang-ale.ng grass which is very difficult 
to control. It become useless ~1~~~~1~ wasteland. 

/The 
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The success of developnent has created a new social layer of 

affluent people who require more roads for their cars and week-end resorts. 

Together with the development of tourism, projects to cater the needs of 

the rich have often reduced the area of agricultural land. But these 

projects require differently skilled labourers, e.g. to run the hotels 

and to serve as tourist guides, which of course cannot be supplied by the 

villages. We see the same picture again: the displacement of a large 

part of the rural populace to the hill areas causing deforestation, and the 

destruction of the soil and water resources. Similar effects of industries 

and industrial estates have been observed. 

Industries may also cause pollution. Mass killing of fish has been 

reported from Bandw1g, Semarang, Surabaya and other places as a result of 

industrial,pollution. Naturally it has tha effect of low~ring carrying 

capacity. Another serious problem associated with some development 

·projects is the creation of enclave communities, i.e. small affluent com

munities who work at the project, surrounded by the poor local people. 

Enclave communities have been obs.erved in many places, e.g. at the LNG 

project in Aceh, Sumatra, Cilegon steel industry, West Java; Jatiluhur 

dam, West Java; and Cilacap_industrial estate, Central Java. Social 

tensions, although not always apparent, are the result. 

'~'hese experiences show wl).at has been said earlier, ·viz,.. that a .. 

development project is part of the ecosystem of the project area and 

therefore will affect the other components of the ecosystem. This impact 

on the environment of the project may determine its success or failure. 

For example, a dam built in Citarum, the basin of which is undergoing an 

increasing rate of deterioration, will also experience an increasing rate 

of siltation. Consequently, part of energy generated by the dam should be 

used to check the rate of erosion, i.e. to reverse the trend toward disorder. 

The present policy, however, is that almost all of the energy is transported 

to the cities. 

These experiences should also teach us that in the planning of a 

development project in the rural areas it should not be taken for granted 

that the rural people would be able to receive the benefits of the project. 

Multiplier effects of projects do coeur, but the uneducated villagers do 

not recognize them or else they do not have the capital to utilize the new 

/opportunities. 
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opportunities. Deliberate planning and efforts have to be taken to achieve 

the aim of bringing the benefits of a development project to the villagers. 

The difficulty is that in most cases the rural populace is considered as 

a constraint in the implementation of the development project and not as 

a resource. Therefore they have to be moved to other places. This attitude 

results from the fact that criteria on which decisions are based are set by 

planners in cities and the villagers do not participate in the decision

making process. Accordingly, the criteria often are not relevant to, or 

do not adequately rep~esent tho interests of the rural people. Even in 

small projects which are specifically aimed at rural development the par

ticipation of the rural peoplG in the decision-making process is still 

often minimal. Because of this the danger exists that no corrective 

feedback signals are received from the villagers until it is too late. 

After all the storage of rural inforiTation is most importantly in the 

culture and tradition of the people. If used diligently this body of 

information can be utilized most usefully in development. Using the people 

as a resource also means that part of the benefits will go to the people. 

President Soeharto in his openinguddress to the conference of governors, 

bupatis, and mayors of the whole country stressed that development coold 

only be considered successful, if it could improve tl1e living standards of 

the poor people and could make them happier.2Z/ It is not an easy task and 

it is a chnllenge to planners nnd executiveD. 

4. Carrying capacity and transmigration 

When population densities exceed carrying capacity and cause land 

degradation, the process of progressive impoverishment firmly sets in and 

emigration becomes a necessary option. People leave their homes to join 

their relatives in another placo and usually the young and more adventurous 

ones leave fo~ the cities, attracted by the glitter of city life and the 

rumours or promises of jobs. In pre-war times the colonial Government 

launched the so-called colonization progra~~e, viz. to move people from 

the densely populated islands of Java, Madura and Bali, to the other 

spa~~ely populated islands. This programme is now commonly known as trans

~igration. However, simple arithmetic shows that transmigration cannot b~ 

a means to relieve the population pressure in the densely populated islands. 

Java has a population of about 30 million people. Assuming a population 

growth rate of 2.5 per cent the annual increase would be 2 million people. 

/Thus 

211 '~o not put burdens on people, while striving to achieve 
targets of development 11 in Kompas, 20 February 197q (Indonesian). 
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Thus just to keep the population density constant, 2 million people would 

have to be transmigrated every ~~ar, or about 5,500 people per day, every 

day of the year. The procle~ of tr~nsportation by bus, train and ship, 

l1ousing at the transport terminals and at their final destination and the 

provision for organization and other infrastructures would be tremendous. 

If the cost to move a transmigrant is.estimated at $US 750, it wauld be 

$US 1.5 billion for 2 million people. 

In the early years of Indonesia's independence, there.were indeed 

plans to move very large n~~ers of people. The, transmigration plan of 

1947 was aiming at moving 31 million people in 15 years, which was 

modified in 1951 to move 48,675,000 people between 1953 to 1987, 581 

The fact was that between 1950 nnd.l968 only .424,380 peo~le were 

moved or an average o£ 22,336 people per year. The highest nUmber was 

53,225 people in 1965. A far cry indeed from the plan. It shows the 

difficulties of moving large numbers of people. 

During the first five year development plan of 1969-1974, people 

transmigrated numbered 25,537 households and in the second five year 

development Plan of 1974-1979 the number rose to 59,429 households. 

Because of this doubling of the nurr~ers of transmigrants, the target of 

the third five Year development plan of 1979-1984 has been optimistically 

set at 500,000 households or about 2.5 million people, almost a tenfold 

of the number of transmigrants moved in the second five year development 

plan. 59/ If thi~ target can be achieved, it will indeed be a great 

accomplish~nt. 

Al~~ough transmigration cannot possibly relieve the general 

popu.~wion pressure, it can be aimed at reducing it in selected areas. 

Carrying capacity can be used as a criterion for the selection of the 

areas. As quantitative criteria, one of the formulas·ofcarrying capacity, 

e.g. of Allan or of Bayliss-Smith, could be used and compared with 

demographic data. For this ?Urposc, maps of topography and land use, 

aerial photographs, satellite images, and statistical data of crop yields 

and demography are needed. It is time cons~~ing and not an easy task to 

cover large areas. 

Nutritional conditions can also be used as indicators ~o identify 

areas suffering from population densities exceeding carrying capacity. 

/Still 

58/ J.M. Hardjono~ Transmigration in Indonesia (Kuala Lumpur, 
Oxford University Press, 1977). 116 pp. 

22} Republic of Indonesia, Third Five Year Development Plan 
1979/1980-1983/1984 (Jakarta, 1979), Vola II, chapter 14: Labour force 
and transmigrationo (Indonesian) 
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Still another way is to use a qualitative approach based on the 

observation that degradation of river basin characteristics is an indicator 

of population density in excess of carrying capacity. Using forestry and 

land use maps, and satellite images of successive years, the progress of 

deforestation can be assessed. This was actually done for the Citarum 
. . 6nl 

r~ver bas~n.-- ~e esti~ates can he refined by ~e~i~l photograpbe. 

Changes of ilischarge can he computed· frot"'1 hy~rolop.i.cal 

data which are routinely collected by the Directorate of Hydrological 

Research in Bandung, and sediment load can be estimated by the rate of 

delta formation at the mouths of rivers using remote sensing techniques 

so as to cover large areas. 

Carrying capacity as a criterion for the selection of areas for 

transmigration is preferable to population density, since the former by 

definition bears direct relation to land degradation and therefore to 

the very survival of the people and the country. Many parts of Sumatra 

and Kalimantan, for example, have low population densities. And yet land 

degradation with the formation of alang-alang wastelands has occurred 

in those areas, because their low carryingcapacitycannot support higher 

population densities. This fact should also be borne in mind in planning 

for places to receive transmigrants. Shifting cultivators have their 

reasons to practise this agricultural system, viz. that under the prevailing 

soil and climatic conditions, and their technological stage of development; 

it is the best way to ensure their long-tern survival. If not disturbed 

by external factors, shifting cultivation can continue perpetually. A 

disturbance could lead to the destruction of traditional equilibrium among 

population resources and environment. If, for example, the Javanese and 

Balinese, who are superb farmers under conditions of good soil fertility 

and ·•ailability of irrigation, are placed in areas of the shifting 

cultivators, they would be at a loss what to do. 

The Sitiung project is a case in point. It is located in West 

Sumatra for transmigrants from Wonogiri in Central Java, who were displaced 

by the construction of a dam in the Solo river. The top soil is thin with 

a soil pH of about 4. Part of the area was covered by forest and partly 

by alang-alang. Irrigation is not available but is being planned. The 

farmers have difficulties in growi~~ their crops. With liming the situation 

is irnproved, but it will take years, before the soil can be improved to 

/the 

60/ Soemarwoto, £.! al., ~· cit. 
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the stage that they bec~me self-sufficient and if irrigation does not 

come soon alang-alang will undoubtedl~,become a major problem. Since 

these prople lived in che valley of the Solo river, which was fertile 

in contrast with the eroded hills in their present surroundings,. they were 

relatively well off. It is questionable whether they will ever attain the 

level of living they enjoyed before they left their original villages. 

However, selection of areas for people to be transmigrated on the 

basis of population density in excess of carrying capacity, has the weak

ness that the impoverished people have low working capacity, are apathetic 

and many times have lost their imagination for innovation, particularly 

the ol~er people. It is well kno\~ that malnutrition, particularly of pro

tein, impairs normal physical and mental development. Therefore, the 

ability of such people, when transmigrated to transform forests into 

agricultural lands is limited. It is not unusual that they are only able to 

cultivate part of the allocated land of 2 ha and have difficulties in coping 

with problems of soil, pests and weeds. 
611621611641 

Soil conditions in the areas 

of transmigration are definitely different from those of Java and Bali. 

Lower soil fertility, low pH and lack of irrigation are major constraints. 

Pests anq wild animals often cause serious damage. Weeds, particularly 

alang-alang, are difficult to control. Often, when the field is invaded 

by alang-alang it has to be abandoned. At the other extreme of the dry 

lands, are the swampy areas with which the Javanese and Balinese are not 

familiar either. Col~ie~ reported that rice farmers in the swamplands 

face more risks and ~ncertainties than rice farmers in Java, obtain lower 

yields ,and moreover, probably experience declining yields and increasing 

costs of prod~ction because of weed and pest infestation. Another problem 

of transmigration is that in due course land fragmentation occurs and the 

patt~rn of Jay~ is repeated. Title to land, conflict with local people and 

marketing are other serious problems of the txansmigrants. 661 

/Although 

HI l:lard_iono, .Q£.• cit. 
62/ Suratwan, H. Singarimbun and P. Guinness, "The social and 
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Population Institute, Gad_iah Macla University, t-7or1~.ing Paper Series No. q 
(Yogyakarta, 1~77). 43 pp. (wimeographed). 

63/ Suratman and P. Guinness, "The changing -~'ocus._of transmigrati.on," 
Bulletin of Indonesian Economic Studies 13: 78-iOl, l'J77. 

64/ W.L. Collier, "Social and econowic aspects of tidal swampland 
development (1979)". Paper presented at the Symposium on Tidal Swampland 
Development Aspects, Palembang (Indonesia). 8) pp. (mimeographed). 

(:..5/ Ibid. 
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Although success8s have been reported, thtre are also many failures. 

However, even where they have had success in general, transmigration has 

not been able to raise the standard of living above the subsistertce level.~/ 
So far therefore, it has only moved poverty from Java to the other islands 

and with it also land degradation. This is not surprising, when one considers 

that the transmigrants get only 2 ha per family, the low carrying capacity of 

the transmigration areas, and the poor conditions of the transmigrants. 

Clearly in order to achieve bet::er r:3sults, higher quality transmigrants are 

required, i.e. those who have sood working capacity and pioneering spirit 

to face and overcome the difficult initial conditions. It has been observed 

for example, that the spontaneous transmigrants who moved at their own initiative, 

usually fare better than other transnigrants. 681 However, the higher quality 

people for transmigration are ~ot to be found in the poor areas. If this policy 

is followed, it would not relieve the population pressure in the critical areas, 

at least in the short run. Alternatively if the younger and more ambitious people 

in the depressed areas are selec~ed for transmigration, this has the risk that the 

people left behind would lose ~he leadership which may push the~ further down 

in nisery. But, of course, the alternative of selecting better quality transmi

grants and the one of transmigrants from depressed areas are not mutually 

exclusive. However$ if energy subsidies are given to the better quality trans

migrants and the necessary trair.i.ng provided, the chances are much better that 

they will produce successes, >·lhich ir_ turn would attract more spontaneous 

transmigrants. Suratman and Guinnes~/ reported that many successful transmi

grants returned to their original villages to recruit new migrants. There 

are no better extenrion officers than the successful transmigrants themselves. 

Furthermore stories of succeos spread very fast. Thus the success stories 

would provide the impetus for a self-propelling growth with less burden on 

the Government. This '>vould also be in line with the present policy of trans

migration to aim at supportinJ ~egional development to improve the quality 
70/ of life in the whole country.--

67/ Suratmau and Guinr.ess, 
68/ Ibid. 
69/ Suratman and Geinness, 
70/ Republic of Indonesia, 
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This change of policy from relieving population density in Java, 

Madura and Bali to the use of transmigration to support regional development 

is an important one. But although the policy' has been formulated, it 

seems that a lag-period is needed actually to change the transmigration 

plan t'6 suit the policy. 'l'he main draw-back of transmigration until now 

is that.it provides little chance for a substantial improvement of the living 

standard of the trans~igrants who remain as farmers on the generally difficult 

soils. The technology of farming on both the dry lands and the swampy areas 

is not quite known yet. The traditional farmers practise shifting cultivation 

in these areas which does not offer ideal conditions for the transmigrants. 

Research is being carried out to work out farming techniques. For example, 

Gadjah Mada University runs a test farm in the swampy areas in I<alimantan, and 

the Boger Institut~ of Agriculture is carrying research in the Upang delta 

in Sumatra. The Agriculture Research Institute is making studies of agri

cultural systems in dry land. But until the time that systems have been 

found which prove to be suitable for these areas, the transmigrants will 

have to depend on trial and· error. · -- --

However, ip situations when the transmigrants succeed an influx of 

new migrants follows, usually the spontaneous ~nes, causing population 

densities to go higher than the optimun1 carrying capacity, which in turn 

does not help maintain a decent level of living. Because of the already 

low natural carrying capac~ty, these high population densities create more 

difficult problems than in Java. Therefore, it seems clear that in order 

for transmigration to succeed, not in the sense of higher numbers of people 

moved, but rather ip bringing substantial improvements in the living 

~tandards of the transnigrants, it cannot be limited to agriculture only. 

It needs to pe linked to regional development planning in the broad meaning 

of the word to include the ~on-agricultural sectors, for example industry 

based on, or linked to, agriculture, logging and wood industry. This 

implies that training should b~ ap,integral part of the package. Not much 

study has been carried out to ~~ther information on how to carry out 

transmigration for regional p~velopment. But as already suggested earlier, 

younger.and better quality tran~migrants will have better chances to succeed 

and ~u the new context of regional development not all of them have to come 

from the rural areas. 

/VII. 
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VII. CONCLUDING REMARKS 

Environmental quality in Indonesia as measured from the degree .of 

fulfilment of basic needs is still quite low. Therefore, development is 

required to improve our envirorunental quality. In the economic field much 

has been achieved when compared to the condition in 1965. But because of the 

magnitude of the problem, much more needs to be done. In the meantime, new 

problems have also arisen as a result of the impact of development on the 

biophysical and social-cultural environment. It is therefore recommended that 

these ~pacts be examined carefully in planning development. The principal 

conclusions of this paper are thus the following: 

1. Ecosystem approach. When a development project is undertaken 

it becomes- a component of the ecosystem in which the project is located. 

The boundaries and the components of the ecosystem can be identified and 

thereby the sites of potential impact. This should also give an indication 

of the extent of the co-ordination required. 

2. Ecosystem dynamics and environmental management. An ecosystem 

is not static, but is continuously changing from one stability domain to 

another one·, partly by natural forces and partly by the influence of man's 

activities. Since presently the properties of the stability domain of one 

ecosystem are of low quality, it is required to improve it. Therefore, in 

the context of development, environmental management is a continuous 

effort to "perturb" the ecological balance of one ecosystem with the aim to 

move it from a stability domain with undesirable properties, into another one 

with properties of higher quality. But in this effort the ecosystem sometimes 

could and in some instances has moved into stability domains of lesser 

quality. Such movement in the wrong direction is natural, since we do not always 

have a complete knowledge of ecosystem behaviour, neither of its responses 

to certain events and of the kinds, intensity and time of events impinging 

on the concerned ecosystem. Because of this incomplete knowledge and 

hence the uncertainties, it is prudent to design management with built-in 

self-correction which responds to signals of feedback loops from both the 

biophysical as well as the societal components. Societal expressions of 

satisfaction, but also protests, warnings and criticisms are in effect such 

seJf-corrective responses. Therefore the sense of involvement in develop-

ment and participation, not only in the execution of projects, but also 

in the decision-making process, are essential, at various levels including 

the village level. 
/3. 
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3. . . Man and bis ecosystem. Traditionally the people view them-

selves,.as an integral part of the ecosystem and recognize that their 

survival. depends on the well-functioning of the ecosystem. They seek 

harmony with it rather than try to exploit it to accumulat~ wealth. 

The stability domain of this ecosystem has the properties of careful 

husbandry of the ecosystem, simple life, strict social control, mysticism 

and no science. 

The impact of developm~nt has been to emphasize material well

being which has changed the simple life style to a high level consumption 

one. This generally leads to maximal exploitation of the ecosystem. 

Man begins to assume a distance from his ecosystem and does not care for 

its integrity. But mysticism still prevails while science has not yet 

developed. The ecosystem, therefore, has flipped into another stability 

domain with properties of lack of attention for the well-functioning 

of the ecosystem, weak or no social control for the exploitation of 

natural resources, mysticism and absence of a scientific or rational 

approach. 

The modernization process should integrate the best properties 

of both views of men and his ecosystem. 

4. Carrying capacity. The level of carrying capacity of any 

area is not static, but changes dynamically. It has complex relationships 
• 

with population density, food production, development and life styles. 

Population density in itself does not determine whether a certain 

area will undergo environmental degradation. Some areas of Java and 

Bali, which are very highly populated, are still environmentally intact. 

And in contrast, many areas outside Java, which are sparsely populated, 

are experiencing degradation. These areas have low carrying capacity, 

while Java and Bali have high carrying capacity. 

Food production has a significant impact on carrying capacity. 

Higher food production may increase or decrease it, depending on certain 

conditions. Ironically higher food production can cause increasing 

pressures on land and hence increasing rates of land degradation. This 

fact has to be taken into account in planning. Traditional technology 

should not be too lightly put aside in favour of introduced technology, 

since tradition is an important source of information which has been 

accumulated for generations. 
/Development 
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Development can also cause increasing land pressure as has been 

observed in many areas. It can be overcome, if the people of the project 

arca urc not considered a liability but rather a resource, so that they 
' can get the benefits of the development project. Equitable distribution 

of benefits is not only a matter of ethics, but also of arresting environmental 

degradation, and hence of long-term survival. 

High consumption life style is not only wasteful in the use of 

resources, but·also reduces carrying capacity. It is a difficult problem, 

but·.traditional philosophy, of which many people are still proud, can help 

to put a brake on the spread of such a life style. 

Migration is also one of the responses of people to population 

density in.excess of carrying capacity. In Indonesia migration of people 

from Java to other isiands is organized by the Government in the trans

migration programme. In the early days of this programme it was conceived 

of as a means to reduce the population density of Java, Bali and Madura. 

However, experience has shown the futility of this effort. Now the policy 

has been chahged, aiming at integrating transmigration with regional 

development. Although there have been successes of transmigration, generally 

it has failed to raise the standard of living of the farmers to a level 

above the subsistence level. The low carrying -capacity of the areas of 

transmigration is a major constraint. 
' 

It is recommended that transmigration 

be broadened to include non-agricultural sectors as well. To increase the 

chances of success transmigrants of better quality should also be included 

in the programmes and energy subsidies and training be given to trans

migration projects. 


