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INDONESIAN AGRICULTURAL DEVELOPMENT 

FOR REPELITA V 

FOREWORD 

Each of the five year plans in Indonesia have involved a 
considerable amount of preparatory work to establish the 
framework for budgeting and policy directions that are sought 
in each Repelita. This preparatory work usually spans two years 
or more and attempts to assemble as much evidence as possible 
on the economic environment likely to occur during the next 
planning period. For Repelita V, 1989/1990 to 1993/1994, the 
preparations for the agricultural sector are of critical importance 
to Indonesia and the overall plan. 

The decline in oil prices in 1985/1986 has sharply lowered the 
prospective budgets that can be expected for the next Repelita. 
The achievement of rice self-sufficiency in the mid-1980s 
presents an increasingly difficult situation to maintain. Finally, 
the emergence of a multiple objective policy set for the 

agricultural sector along with the lower development budgets 
policyavailable during Repelta V imply new and different 

keep theinstruments which will need to be designed to 
agricultural sector on a continuing growth path. This evolution 

toward multiple policy objectives, sharply limited budgets to 

pursue agricultural development, and the pursuit of a 
rice self-sufficiencydiversification policy while maintaining 

along with the fast growth of tree crop, livestock, and fisheries 

production has presented particularly acute issues that must be 

resolved before establishing the parameters and guidelines for 

the fifth five year plan. 

While considerable efforts are being mae, within the Ministry of 

Agriculture in preparing for the Repelita V, there is also a large 

body of information and evidence being assembled by research 

within Indonesia and abroad which is of considerablegroups 

importance for the Rkpelita preparations.
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One of 	 the problems faced in trying to make use of various 
st,-dies of the agricultural sector is their use of 	 different
assumptions, different data sources, different methodologies
reported at different times and levels, making it difficult to
adequately reconcile the often conflicting findings andinformation arising from the studies. Similarly, it is rare that
the researchers and policy makers are provided with an
opportunity to come together to explore the evidence and
information that collectively results from all of the works on 
ihe Indonesian agricultural sector. 

With these considerations, it was 	 decided to hold a working
Round Table to discuss and debate the many issues facing
agricultural development in Indonesia. The intention was to
seek a broad participation from Indonesian and overseas scholars
who have been involved in agricultural development in Indonesia 
over a long period of time. Also, the intention was to examine
the broad directions for policy to sustain the sector's growth.
This volume contains the summary papers prepared during the
Round Table on Indonesian Agricultural Development in Jakarta,
11-20 November 1987. Several background papers were also
prepared for the Round Table. Abstracts of these background 
papers have been included in this monograph. These papers are
expected to be the' initial entries in a Working Paper Series 
being established in the Ministry of Agriculture. 

The objectives of the Round Table were: 

(1) 	 to bring together the leading researchers involved in the 
analysis of policies and directions for various issues or 
components of"the Indonesian agricultural sector, 

(2) 	 to assemble as much information as possible from 
completed and on-going studies 	 of the Indonesian 
agricultural and food sector to serve as the basis for
discussions at the Round Table; .some of this information 
was circulated to participants prior to the Round Table; 

(3) 	 to reso!ve through debate and discussion the conflicting
evidence and information relating to the issues facing
the sector during the next Repelita; 
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(4) 	 to consolidate the information and evidence for 
presentation of the policy options and directions available 
during the next Repelita to senior officials and advisor3; 

(5) 	 to establish a common understanding among researchers 
in Indonesia and abroad of the priorities for further 
research to support the continuing work needed in 
pursuit of the next Repelita, i.e., a research agenda. 

The background papers, abstracted at the end of this volume, 
were designed around the following topics: 

(1) Supply and Production of Food in Indonesia, 
(2) Domestic and International Food Demand,
(3) Agricultural Product Markets,
(A) Progress in Biological Technclogy for Agriculture, and 
(5) Farm 	Inputs and Extension. 

The thrLe summary papers prepared during the Round Table in 
this volume are: 

(1) Long 	Term Issues in Indonesian Agricultural Development,
(2) Economic Issues in Repelita V, and 
(3) Incentives, Research and Extension in Repelita V. 

I want to thank USAID for the support through the Agricultural
Planning Project and the Secondary Food Crops Development
Project to conduct this exercise. Also. the World Bank 
contributed directly by providing the time of two consultants 
throughout the Round Table. My thanks go also to the Asian 
Development Bank, the Food and Agricultural Organization of 
the United Nations and the United Nations Development
Programme for their interest and contribution to the debate. 
Finally, 	 I want to thank the senior officials in the Ministries 
of Agriculture, Trade and Finance and Science and Technology,
Bappenas, LIPI and Bulog who contributed so generously with 
their time and thoughts about the road ahead. 

The broad participation, the willingness and desire to fully
explore alternatives and options in the developmental process
for the agricultural sector and the sensitivity to the particular 
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conditions facing Indonesia generated the inspiration for all of 
us throughout the Round Table. The difficult task of refining 
and implementing the ideas and strategies proposed during the 
Round Table lie ahead of all of us. 

Dr. Sjarifudin Baharsjah 
Secretary General 
Ministry of Agriculture 
Jakarta, Indonesia 

December 1987 
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LONG TERM ISSUES 

IN INDONESIAN AGRICULTURAL POLICY AND PLANNING 

Douglas D. Hedley, Stanley R. Johnson and Dibyo Prabowo 

I. INTRODUCTION 

This paper synthesizes information and analysis drawn togetherduring the Round Table on Indonesian agricultural preparations
for the fifth Repelita regarding longer term issues. The horizon or time frame utilized in the paper is ten to fifteen years,taking Indonesia into the first years of the twenty-first century.Agriculture has been a major component of growth in the pasttwenty years in Indonesia and must continue to play a significantrole in the overall performance of the economy. This prominence
of the agricultural sectorl underlies the necessity of taking alonger term perspective within thewhich short and medium 
term policie- must be found. 

Three lodg term performance criteria that will dominate policysetting across all sectors of the economy in the long run are (a)income growth and poverty alleviation, (b) employment growth,
and (c) regional development. All three of these performancecriteria impinge importantly on the agricultural sector since more than half of the labor force of the nation is in therural/agricultural sector. Also, agricultural production represents
approximately one-quarter of the GDP and hence the agricultural
sector must continue to play a major role in improving the
economic performance as reflected by the longer term criteria. 

1 The "sector" is taken to mean the food crops, tree and 
estate crops, livestock, fisheries sub-sectors. 
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The paper begins with an examination of the transition underway 
in the Indonesian economy. As a point of departure, the past 
longer term change in the economy and for agriculture is 
examined. Second, the paper explores income growth and poverty 
alleviation, employment growth and regional development as 
longer term performance crit .ria relative to present economic 
situation and in the context of anticipated economic reforms. 
Finally the paper identifies the principal areas within which 
new directions must be found and broad policy suggestions for 
addressing the problems that these ti ree fundamental performance 
criteria pose. 

II. THE INDONESIAN ECONOMY IN TRANq-TION 

With a real growth rate of about 7.7 per.-ent annually for the 
past twenty years, the Indonesian economy has bece. in a 
continuous state of transition (Boediono 1987, Hedley 1987a, 
Hedley 1987b and Tabor 1987). The rapi'ity and extent of 
recent and foreseen change and the very different, underlying 
circumstances facing Indonesia i., agriculture and other sectors 
make it important and useful to view the prosp,:ctivc policy 
changes in the context of continuing rapid transition. Essentially, 
the Indonesian economy has been transfor-ed from a verl low 
income nation to a fast growing middle income nation in the 
past two to three decades. These changes have brought rorward 
different sets of problems and developmental processes that 
increasingly need to be addressed. All of the discussion at the 
Round Table has focussed cn the need to shift policy from one 
of fostering the first stages of development in - nation to the 
complex interactions of policies across sectors and with the 
international economry. 

Much of the oolicy surrounding the agricultural sectcr has grown 
up over the past twenty years based on high and rising public 
expenditures fueled by revenues from the petroleum sector. The 
sharp drop in petroleum prices and the equally sharp fall in 
governmental revenues available for public sector support 
beginning in the 1980s and particularly since 1985 is a key 
aspect of the transition underway. Looking ahead, it is unlikely 
that petroleum based revenues wi!l recover to the state of 
dominance in governmental budgets enjoyed in the previous 20 
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years. Also, adjustments in currency exchange rates in the pasttwo years have markedly increased the debt service ratio inIndonesia. Prudent management of the debt exposure over thepast several years argues against serious concern over thepresent debt service ratio. 
 Yet the debt service requirementsupports the conclusion that the present and future conditionswill provide for sharply different means and sources of growth
than in the past. 

The economic sectors of Indonesia have become much moreclosely linked recentin years. Together with macro-economicpolicies (monetary and fiscal) these linkages require that policydirections for any sector be sought more broadly. Deregulationin the financial sec:or theand shift in some areas from quotasand import licencing toward tariffs and a freer trading regimeare an important indication of the recognized r'xed f(,! response,o the different domestic and internatioi1 ai conditions. Thederegulation is part of a broad economy-wide strategymoving toward P more market driven 
of 

allocation of resourceswith less public sector involvement in directing investment,production and consumption, While little if any of thederegulation has begun to directly affect the agricultural sectoras yet, the agricultural sector needs beto positioned duringthe next Repelita to accommodate the shift to market oriented
decision making ;r. the years ahead. 

From the perspective of the agricultural sector, very substantial
change has also occurred recently. The sharply reduced of
imports in the early 1980s began to 
rice 

free up foreign exchange forother critical imports. alsoIt allowed the attention of policymakers to turn toward agricultural diversification and the non­rice food crops. In trade, the decline of oil exports (by value)added greater pressure to expand exports from fisheries andestate crops. It has also led to fostering import substitution inthe food crop and livestock sectors, although the initial attemptshave led sectoral policy away thefrom market orientationsought more generally in the economy. But the sources ofgrowth provided by the 'green revolution' in rice from atechnological viewpoint have largely been implemented. Whileoutput growth can and must continue in rice, the process willbe more one of reducing the gap between the potential and the 
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farm level yields than in greatly increasing the potential yiel i 
(Nestel 1987 and Guhardja et al., 1987). 

The present policy in agriculture was designed early in the New 
Order Government under widely different conditions than now 
prevail both in the agriculture sector and more generally. It then 
becomes fundamentally important to the scarch for alternative 
more viable and dynamic policy directions. While "fine tuning" 
in policy may have represented an acceptable approach to 
policy in the recent past, considerable re-thinking of policy 
will be needed over the longer term to respond to these 
underlying, basic changes in the economy. Necessarily these 
changes will be evolutionary and careful since the flexibility in 
budgetary e:-perimentation in policy is now more limited. Also 
policies for the future must increasingly be based on achieving 
objectives with very much smaller budgetary commitment than 
in the past. This will require a thorough understanding of the 
changing role of government in the future and resources 
concentrated on those areas that cannot be serviced direct!y by 
the private sector. In particular, the research for the crops, 
fisheries and livestock sectors will require greater spending and 
the subsidy componqnts of spending will need to diminish. While 
the fertilizer subsidy may need to be phased out very gradually, 
the subsidies on pesticides, mechanization and credit could be 
reduced or eliminated much more quickly (Guhardja et al., 1987 
and Tabor et al., 1987). 

The growth in agricultural production has been led by the 
application of widely available technology in rice, some of the 
estate crops and to a lesser extent, corn. This technology, by 
and iarge, has been developed elsewhere and adapted ve-'­
successfully to Indbnesian conditions. For the future, a growing 
amount of indigenous research will be needed to stimulate 
technological change in the agricultural sector and sustained 
growth. Simply, the importable technology that can be adapted 
easily has already been largely exhausted. And yet, growth in 
productivity and efficiency, founded on ncv and improved 
technology and policy reform in the sector is generally seen as 
ti'e principal objective for the short, medium and longer term for 
Indonesia. Without these changes, policy in the sector may well 
be caught up in promoting more heavily controlled and public 
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sector drive., measures inconsistent with the more market 
oriented guidelines now being established generally for the 
economy. Equally, the domestic resource costs of oursuing a
protected food sector by concentrating on elimination of imports 
on a crop by crop basis can be expected to slowly choke long
term growth for this component of the agricultural sector. 

The overall task then is to find alternatives in policy that allow
for the comparative advantage by crop and region in Indonesia 
to be expressed. This argues for productivity and efficiency as 
the areas of emphasis in setting policy for the sector as a whole. 

Ill. LONG TERM NATIONAL AGRICULTURAL PERFORMANCE 

In attempts to examine the agricultural growth prospects for the
Indonesian economy, discussions evolve to three major topics:
income growth and poverty alleviation, employment growth and 
regional development. While these criteria are of dominating
importance, it difficult use them as focusis to the for specific
policy actions and recommendations. Rather, it is more productive
to find policy options and strategies to address the underlying 
causes that drive each of these long term performance criteria.
Hence, while each of these criteria is reviewed below, the 
examination is with a view of identifying general problem
approaches, rather than specific targets and policy measures. 

Agricultural is arguably the most important sector in the
Indonesian economy. In 1986 agriculture accounted for a quarter
of the GDP for Indonesia. Over 50 percent of the Indonesian 
population have agriculture as a primary income Totalsource. 
exports from Indonesia were $18 to $20 billion in 1986, about
10 to 12 percent of which were from agriculture. Clearly, the
mcroeconomic or national objectives for Repelita V must be
articulated in the agricultural sector plan. Per capita income 
must grow at a rate consistent with the recent past,
approximately three percent or more per year. Employment must 
grow to accommodate the new entrants to the labor force. And,
since most of the Indonesian population is rural and evolving
from a subsistence agriculture, enhancing the quality of life 
economically and more generally is a key policy concern. 
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Income and employment in the longer term are economy-wide 
performance criteria that are in turn determined by policies 
toward agriculture and other sectors, macroeconomic and 
monetary policy, trends in population, and economic factors 
external to the domestic economy. Regional development is 
more specialized but will depend heavily on the economic 
conditions in the sector and the economy. The agricultural plan 
for Repelita V therefore must be integrated with policies of 
other economic sectors, macroeconomic and financial plans and 
a consensus set of projections on likely outcomes for economic 
factors external to the Indonesian economy. The questions for 
the agricultural sector iiu the longer term are then: what are 
the policies and programs to be undertaken and how are these 
measures to act in zoncert with other domestic policy and 
external conditions to assure the desired or targeted levels of 
the three long term performance criteria, employment, income 
and regional development? 

The long term planning for the agricultural sector will be made 
within a number of constraints. First, the budget situation for 
the national government is limited currently and will be during 
the five years of .Repelita V and well beyond by lower oil 
prices, debt servicing and the ongoing revaluation of currencies. 
Second, and of emphasis for the discussion in this paper, the 
measures taken in the plan must be consistent with longer run 
growth in per capita income and full employment of human and 
natural resources and a higher quality of rural life for the 
indonesian people. That is, the plan should not be short sighted, 
reolizing targeted outcomes at the expense of major goals for 
the economy in the longer term. This requires careful 
consideration of the income, employment and regional 
dei elopment performance criteria, particularly as the major 
pol.icy measures to be used in achieving the goals for Repelita 
V are likely to involve reforms in the economic structure of the 
agricultural sector to increase productivity and economic 
efficiency. 

INCOME AND POVERTY ALLEVIATION 

An ongoing concern with income in Indonesia and in other 
countries is the balance between rapid growth and income 
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distribution. Indonesia continues to experience problems withthe areas of poverty. A number of the households in Indonesiahave incomes that are inadequate to insure diets that arenutritionally sound. Clearly, something must be done to improvethe economic status of those at the lower end of the incomedistribution. But, is this to be done at a sacrifice to increasingper capita income over the long term? It could be, for example,that by holding labor in production agriculture, the income inthe lower strata of the distribution could be increased, but atthe expense of economic efficiency and the longer term rate ofeconomic growth. similarA argument can be made for themyopic exploitation of the natural resources base. Thus, foragriculture and other sectors, policies for Repelita V must beundertaken with a longer term view than just the next fve 
years. 

For future income growth, investments must be made in researchand technology and policies for agriculture must be to orient thesector to a future of growth and competitiveness on aninterregional and international basis. These guidelines if followedhold sweeping implications not only for Repelita V but alsothe five year plans to follow. First, agriculture must be lead by
in 

policy to acreate structure that will make it more efficientand productive. This means that strong measures to deregulateagriculture should be undertaken. The deregulation will likelyfind expression in topricing encourage regional or provincialproduction patterns reflectthat comparative advantage.Introduction of economic structures to insure that advantagecan be taken in size economics will be necessary. F0 7 example,building production and processing plants th.t are inefficient may seriously limit longer run compejitiveness and growth. Theresult would be tO ,,.,1eve future targets at the expense of thefuture of Indonesian agriculture. Other policy choices should begoverned by the same longer term concerns of consistency withlonger term performance of the economy and the society. 

A major part of the agriculture sector budget is currently beingallocated to subsidies. Relative to the longer term, these subsidies 
may be quite limiting. It is not likely that the agricultural budgetwill be increased significantly in Repelita V. Thus, funds used forsubsidies are funds that will not be available in research and 
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other initiatives. In short, continuation of the subsidies has a 
high opportunity cost for agriculture. The alternative is to 
significantly change the structure of agriculture, introducing 
market reforms and reducing subsidies. In an international 
situation with low and decreasing real agricultural commodity 
prices, this experiment is considerably less risky than it might 
be under high and rising agricultural prices. 

But what of the low income population and those in the growing 
rural labor force that may move from agriculture in the longer 
run under the reforms advocated? Policies must be designed to 
improve incomes of these households and aid their transition to 
areas or activities in which their labor can be more productively 
utilized. The recommendation is to actively develop programs to 
support these households in transition. It is natural for this 
responsibility to be assumed by agriculture. The labor will be 
from households that have agriculture as a primary occupation. 
The adjustments releasing or limiting labor force abrsorption 
will make agriculture more efficient. And, much of the new 
employment opportunity for this labor will likely be in 
agricultural processing and distribution. In short, the 
recommendation is to keep the productive engine in agriculture 
efficient and lean Rnd to simultaneously adopt active policies 
that assist the rural labor released from agriculture, employing 
it in processing and related economic activities. 

EMPLOYMENT 

Approaches to employment must of course be consistent with 
those for achieving the income goal. Agriculture will be under 
pressure to assume partial responsibility for the employment 
increase necessary to accommodate the larger size of the labor 
force. But, this may run directly counter to the increase in 
aggregate income. As agriculture develops and becomes mL re 
productive, the factor share for labor (the payment to labor 
per unit of product) is likely to decline. Certai:.!y by comparison 
to other economics with highly productive and well developed 
agriculture, this is the case. Reforms will make Indonesian 
agriculture more efficient and productive and may increase 
total production enough to increase total labor utilization for a 
period of time. However, an absolute reduction in total labor 
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use in the sector will eventually occur as part of thZ long termdevelopmental process. Holding inlabor agriculture throughtargeting employment levels workwill against efficiency andproductivity, and will seriously weaken the long term capacityin the sector for growth. Equally, it will work against the growth
in incomes in the sector. 

There are two n.ijor routes to approaching the employment
issue in agriculture. These are based on the recognition that asthe development process of the agricultural sector evolves inthe long term, the labor force in agricultural prL "ction willeventually decrease. Concomita;.itly, the labor utilizai )n in theprocessing and service sectors will grow rapidly in favorable
economic structure and business climate. However, the processing
and services sector for sectoral products is unlikely to absorb
all of the labor leaving agricultural productior. 

A considerable part of the labor leaving agricultural productionwill need to find employment in other parts of the economy.
The first route then is to press for the development ofprocessing and services based on agricultural production as well as to encourage rural based moreemployment generally. This avenue argues for programs in the long run assist,to possibly
through refocussed extension agents, thewith transition ofpeople out of agricultural production. Such programs could
target those with few or 
no resources in agricultural production. 

A second route builds on the first. Because of the need for agreat deal of coordination between the agricultural production 
sector and the processing and services sector based on sectoralproduct, the concept of the "agricultural sector" needs tobroaden to encompass all aspects of production, processing andservices. Instead of agreeing to attempt to increase the share
of labor per unit of output or relative to land, the emphasiss.rould be on total employment in the sector, with agricultureb.roadly defined to include the secondary and tertiary processing
and services. This is the way agriculture can best meet theincome growth and regional development objectives and helpwith the employment of the larger labor force without sacrificing
the competitiveness of Indonesian agricultural production in the 
longer run. 
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Tree crops, fisheries and livestock sub-sector should be carefully 
considered relative to cmployment goals. Indonesia appears to 
have a comparative advantage relative to international markets 
in many estate crops and in some fisheries products, when the 
domestic sub-sectors are efficiently organized. Rice and secondary 
food crops may have to release subsidies to encourage 
development of these sub-sectors. These are also sectors that 
may provide future opportunities for processing and post-harvest 
value added. Associated economic activities are normally highly 
labor intensive. Thus, by reforming agriculture, encouraging 
regional specialization and reducing subsidies, employment can 
be increased in areas where Indonesia has a comparative 
advantage relative to international markets. 

This employment strategy is also consistent with likely 
developments in the domestic market for food. If the objective 
of increased per capita income is realized, the demand for food 
will change in ways inbicated by elasticities from tle most 
recent analyses. These results show low income and price 
elasticitics for rice, higher income and price elasticities for 
meat and dairy products and cross price effects with rice and 
secondary food crops indicating substitution pos.ibilitics in 
demand and diets (Johnson et al., 1985 and Johnson et al., 
1986). Thus, by moving labor to livestock and fisheries as well 
as to internationally competitive sectors, a 
domestic demand will also be served. That 
agricultural industry will be developed that can 
longer term higher income Indonesian population. 

rapidly 
is, a 
better 

changing 
food and 
serve the 

REGIONAL DEVELOPMENT 

The strong commitment to regional development has been 
translated in the agricultural sector to assuring a regional or 
provincial capacity to provide sufficient food in the region 
from local production. This direction in policy has been the 
basis for pan-territorial pricing and production strategies in 
agriculture. Certainly as well, concerns with local security, the 
high cost of transport and the desire for regional self-reliance 
have supported thi, approach to policy. Nonetheless, the resource 
endowments differ very sharply by region across Indonesia, 
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suggesting that the comparative advantage of regions differsequally sharply. Directly targeting production in each 'region forall food crops can then impose substantial costs on the economy. 

High transport costs between regions can also limit theexpression of comparative advantage by region and cropopportunity. Thus, for comparative advantage among regions tobe fully realized, the transportation sector of the economymust be correspondingly altered. Margins between retail andfarm prices must reflect costs of transports and processing.Policies and regulations must be changed permitto privatesector participation and free trade among the provinces or 
regions.
 

Much of existing policy in the sector has been dominated byconcern with equity among regions. While agriculture remainedlargely independent from other parts of the economy domesticallyand international, the regional self-sufficiency approach mayhave had a substantial payoff. However, with greater integrationamong sectors of the economy, the costs of achieving equity insociety among regions in this manner rises rapidly. Therecommendation is for policies to encourage regionalspecialization with freer trade and resource mobility providingthe mechanisms for achieving a more equitable income
distribution. 

IV. OPPORTUNITIES FOR POLICY CHANGE 

From the three performance criteria in the long term, incomegrowth and poverty alieviation, employment growth and regionaldevelopment, five primary components. of longer term policy
be identified: can
natural resources development, human resourcesdevelopment, environment, technological change and the economicstructure of the production sector as well as the secondary and
tertiary sectors supported by agricultural, livestock 
 and fisheries 
production. 

NATURAL RESOURCES DEVELOPMENT 

The present concentration of food production on Java is largelya reflection of the abundance of soils of volcanic origin together 
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with the relatively fertile alluvial lowlands and irrigation 
development. These soils have permitted a steady increase in 
cropping and hence human population on Java from an estimated 
7 million in the early 19th century to about 105 million now. 
The increase in population has been accompanied by a progressive 
intensification of land use in both low lands and uplands to the 
point where Java may be considered as "fully exploited for 
cropping". Indeed, the area under cultivation in Java substantially 
exceeds the area conventionally classified as suitable for 
cropping. While this largely reflects the massive human effort 
that has gone into the modification of land geometry by land 
terracing, making conventionally "unsuitable" larnd "suitable", 
there are areas in the Javanese montane region which should 
be retired from annual cultivation and placed under permanent 
tree covur for the protection of catchments draining into the 
more settled lowland regions. 

A great deal of investment has been devoted to rehabilitation, 
upgrading and expansion of irrigation systems in Java. These 
investments can improve water control and increase cropping 
intensity and yield. By and large, this type of strategy will 
generate relatively rapid income and employment increases. 

Within Indonesia, there is tremendous variability in the potential 
of land to produce tree and food crops. This is an important 
factor in the geography of food supplies and influences hunger 
patterns more than it would if regional comparative advantage 
were allowed. 

Mapping and documentation of the land resources of Indonesia 
for the purpose of agricultural development is still lacking. 
This means the existing assessment of soil, topography, climate 
and the like can be extended, integrated and refined. The 
manpower training requirements for si'ch effort would be 
substantial, but should be planned at an early opportunity. To a 
great extent the data already exist for much of this effort, 
although the sources and quality of these data are variable. 

While Java can still contribute substantially to agricultural 
production, the largest long term potential for increased 
production will come from the outer islands. Potentially usable 
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land within slope classes 0-3 percent and 0-8 percent, considered
suitable for permanent annual cropping, is 22.7 million hectares 
out of a total land area of 162.4 million hectares. Of this area,
41 percent is in Sumatra, 34 percent in Kalimantan, only 3 
percent in Sulawesi, and 22 percent in Irian Jaya. Also, the
margin between forest and tree crop agricultural uses of land
needs very careful consideration to assure that environmental 
and regional development concerns are in harmony. 

Development spending irrigationon is estimated to have fallen
by one third in 1986/87. As a result, physical additions to
irrigated area have declined to about 100,000 hectares per
annum. The structure of the program has also changed, with 
more emphasis on irrigation development on the outer islands.
In addition, the Government has tried to protect the allocations 
for operations and maintenance, which have increased as a
share of development spending from 6 percent in i983/84 to
about 10 percent in 1986/87. However, allocations for operations
and maintenance have fallen in real andterms are now grossly
inadequate. Even in 1985/86, before the latest budget cuts,
total operating and maintenance spending by both the central
and local governments was only Rp. 11,300 per hectare, less
than half the required level on average. This shortfall results
in a loss of productivity and deterioration of the country's
capital stock. 

Indonesia has some 40 million hectares of coastal lowland or tidal 
swamps of which some 3.3 million hectares are already occupied.
It is estimated that a further 5.6 million hectares are suitable for
agricultural development. This area has a greater agricultural
potential per hectare than most of the remaining upland rainfed 
areas. If managed properly, lowland swamps can support a wide
variety of food and non-food crops and yield a higher income per
hectare than can normally be expected under upland food crop
conditions. 

Because the Government is facing a much tighter budget
constraint, the priorities for future irrigation will be to: 

- improve the operations and maintenance of the irrigation
system, funding by donor agencies and water charges, 
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- pay more attention to water management, th. role of water 
users associations and diversification of crops, 

- promote private sector involvement in irrigation on small scale 
irrigation systems, 

- invest in making tidal swamps more productive, 
invest in smaller scale projects and provide incentives for 
private sector involve-ment. 

Government capacity to fund major investment programs is 
severely constrained. The development of irrigation, the inputs 
subsidy, the use of mechanization and others will be affected. 
To some extent, this tighter bi'dget constraint is considered as 
a blessing in disguise for Indonesia. Indonesia is moving toward 
self-reliance which means it will depend more on domestic 
capability in capital markets. Domestic soings mobilization is 
the key factor for domestic investment. Becau.se domestic funds 
are not expected to be available in large quantities at least 
initiaily, decisions on th8 choice of investment will be very 
important. Irrigation development would be likely small scale 
because of the low investment and faster yield. 

Faster return on irrigation investment will yield employment 
benefits. Also, with the budget constraint, the use of 
mechanization provided by. the public sector would likely be 
curtailed. The reduction of input subsidies not expectedare to 
b. a threat to employment, since the share of modern inputs in 
the cost of production is small compared to labor cost. 

Fisheries is an important sector of the Indonesian economy 
because it utilizes a major part of the nation's available natural 
resources and provides employment for an important portion of 
the country's rural poor. Although subject to substantial annual 
variations, a strong upward trend has been apparent in the 
volume and value of fresh fish exports. Total fish production 
has been increasing about 5 percent annually. However, this 
increase is confined to the marine sector. The production from 
inland waters is increasing much more slowly over all, declining 
in some areas and products due to urbanization, siltation, 
eutrophication in many lakes and swamps and reduction of rice 
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paddy-fish culture resulting from the increased application of 
pesticides in agriculture. 

Waters in Malacca Straits have been over-expioited and the Java
Sea is nearing over-exploitation of the resource. East and South
Kalimantan waters as well as those of the eastern part ofIndonesia continue to be under-exp!oited. The Exclusive Economic 
Lone concept has brought about a significant change injurisdiction of the coastal waters up to 200 miles offshore. 
With the 200 mile limit, the production potential as well as the
control over the resource have greatly increased although little
has been realized fron. this so far. To promote this potential,
technical skills, modern equipment and new fishing techniques
and methods need to be developed. 

HUMAN RESOURCES DEVELOPMENT 

An integral part of the development strategy for indonesia has
been human resources developraent. Basic education has teen
extended significantly. A increasedgreatly percentage of the
eligible age population- is enrolled in primary school. In higher
education, a number of advanced degree pro-rams is in place at
national and provincial universities. Health care, important in
maintaining productivity and extending longevity, have improved.
These basic human resource development programs must be
continued ,nd accelerated, even in the difficult budgetary
situation, if economic development is to be fostered and the
quality of life in Indonesia is to increase. 

In addicion to the general human resource development program,
there are more specialized activities that contribute in a direct 
way to the productivity of human capital. In agriculture, except
for extension, these programs have been moreperhaps limited
than in the rapidly growing industrial sector. On the positive
side, the intensification program for rice and other food crops
have shown the advantage of improving the value of the human 
resource through programs directed at a specific productive
activity. The same is true but on a lesser scope for new and
innovztive programs in tree crops, livestock, and fisheries. Inshort, it has been clearly demonstrated that technology packages
and education, permitting producers to use the production 
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methods effectively can result in improved productivity of 
human, land and capital resources. 

In the transition to a less regulated agricultural sector, these 
human resource development programs will have to be extended 
and altered in approach. For the later, the emphasis on efficiency 
and productivity will place a greater management burden on the 
producers. The pay-off to society will be more output with fewer 
purchased inputs. For the producers, the benefit will be the 
return to management and successful risk taking, raising 
household income. Extension of these specialized production 
oriented approaches to other crops or outputs, ,nd in particular 
to land and production methods that place a higher management 
burden on producers, will be a major :equirement if agricultural 
production potential more consistent with the extensive natural 
resource base on Indonesia is to be attained. 

A related area in which the human resource in agriculture will 
require development is the processing and distribution sub­
sectors. For processed goods in the export market, quality and 
predictability of quality are important. This is particularly true 
of processed fond. and other agricultural commodities that 
include a substantial possessing component in their value. Since 
much of this component is labor, the development of programs 
to extend and imprcve the processing and distribution of 
agricultural products can aid in the increase of employment in 
agriculture, broadly defined. 

One of the demands on the human resources in agricultural 
production and in processing and distribution of agricultural 
commodities is the capacity to effectively process and utilize 
information. Thus the development of human resources and the 
use of the resource effectively has institutional implicatiors. 
Information to be used by the farmers and in processing and 
distribution sub-sectors must bc generated. For a market 
economy, this will require changes in institutions to permit 
participation of the private sector and insure that the 
information is at hand to t: used in production and distribution 
by the more knowledgeable human resource. Contingency markets, 
marketing informL tion systems, scouting systems for pests, 
weather forecasting and trade related data are examples. Where 
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the information cannot be packaged to insure a yield on privateinvestment consistent with opportunity costs of capital, thepublic sector will have to intervene through direct supply andservicing or through a change in the legal or organiizational
structure for the economy designed to insure a private return. 

Last, as an organizing concept for capitalhuman development andthe increased productivity of agricultural and related sectors ofthe economy, "packaging" of technology that has proven sosuccessful in rice and other production activities should not beneglcted. Packaging can be extended to processing anddistribution industries, other agricultural production activitiesand to distribution. As well, packaging can used abe as conceptin organizing resources for research and technology development.For example, trainedwell researchers without adequate facilitiesand operational support will not be able to use their humancapital to insure a high rate of return on what has in manycases been a substantial public investment. Packaging thesense of coordinating production, processing, 
in 

distribution andmarketing in processing and trading sectors should also beemphasized. Much is to be learned from the experience withintensification about development and organization of human
 
resources on a larger scale.
 

Recommendations implied by these observation which are closelyrelated to the approaches suggested in research extensionthe and 
papers foilow. 

- Expand the education systems, recognizing the importance ofbasic skills in a more complex and integrated economy whichthrough reform places increase burden on management,communication and the ability of the human inputs to
productijn and distribtion. 

- Integrate human: resource development with technology
development and adoption programs. University education,re'earch and extension will be touched by these organizational
changes and approaches to human resource development.
Maintain the human resources developed through health andeducational progrmins aimed at prolonging the productive liveof the resource arid continuing development and adaptation. 
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Extend packaging approaefes that have proven so successful 
to other crops and to ventures in processing and distribution. 
These packaging approaches will have to be altered with the 
economic reforms that place more responsibility for decisions 
on farmers, laborers and manugers. 
Recognize the important rcle of information servicei in a 
highly complex reformed economic scctor. Make the 
institutional and other changes necessary to insure the 
supply of this information by the private and public sectors. 

ENVIRONMENT 

The implementation of the new environmental law in ladonesia 
in June 1987 and the focus of the IGGI meeting in 1988 on 
issues of the environment represent major opportunities to 
raise the consciousness of producers and policy makers to 
growing environmental deradation. The continuing concerns for 
sustainable and intersive rice cultivation, use of pesticides and 
chemicals, loss of upland soils, the interface between crop, 
forestry and fisheries uses of land, limiting or preventing soil 
erosion and loss, the safety of fisheries uses of the runoff 
water from agricultural lands, the use of forested areas as 
reservoirs of year-round water supplies for irrigation, the 
fragile and easily destroyed soils occurring through much of 
!ndonesia, the conservation of genetic diversity: all are of 
increasing importance to sustainability. There is an interaction 
between economic policy and environmental issues. For example, 
subsidies on fertilizer and pesticides in many cases are promoting 
over use of these inputs with resulting environmental degradation 
and %iiian health risk. The argument is that the interest of the 
agricultural sector in the long and short run is best served by 
assuring that these environmental concerns are adequately 
addressed, that is, the agricultural sector cannot in future 
afford the impact of the environmental degradation now 
underway. 

Environmental concerns are especially important Fivcn the 
nature of economic reforms being recommended. And, effective 
policy to address these concerns implies a new type of regulatory 
role for government. Past government policies, placing a high 
priority on increased food production can be argued io have 
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been overly myopic relative to environmental degradation, in 
retrospect. The thrust of these comments is, however, not to 
criticize these policies developed under an administered approach 
to organizing agriculture and food production. Instead, the 
emphasis is on the types of measures that will be required by
government to safeguard the environment as agriculture is 
reformed, introducing privatization, market incentives and 
competitively driven resource allocation. 

Viable policy instruments available to government which can 
induce a market oriented agriculture to perform in the interest 
of society and longer term goals are difficult and involve 
property rights. If those operating lands for crop production
have the right to erode it consistent with private incentives,
then government programs that in effect "purchase" this right
for society are appropriate. Alternatively, if the public is 
assumed to own the right, the,- taxation, the imposition of 
restrictions, say, on amounts of pesticides and application rate 
are appropriate. In reality, policies to insure that the 
environment is preserved consistent with longer term societal 
objectives will involve a combination of measures, striking a 
balance between the right of individual producers or agents in 
the agricultural sector and national interests. 

Against these broad long term considerations, what can be said 
about appropriate directions for environmental policy? A few 
general principles are given below that provide a general
framework for guiding shorter or intermediate term policy. 

- At the heart of most of the environmental policy cOIMroversy
is the question of property rights. A clear understanding and 
agreement on the primary rights issue a key tois consistent 
environmental policy. 

- Indonesia is a land of many ecological zones. Policy must be 
specific to the biogeophysical differences. This argues for 
specialized policy measures developed regionally but 
coordinated to meet national objectivcs. 

- Environmental policies must incorporate systems concepts.
Many of the most efficient environmental policy measures will 
be indirect. Environmentai impact assessments of regulations
aimed broadly at agriculture are a mechanism for forcing the 
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articulation of these effects and raising the level of public 
and private awareness. 
Many environmental problems are of immediate concern. 
Retro-correction in ecological systems tends to be highly 
costly. Research and analyses to better monitor environmental 
degradation and more accurately identify causes should be 
initiated with high priority. 

- Coordination of environmental policy across sectors in the 
economy is likely to be necessary. In other countries, this 
concern has lead to establishing a cross-cutting governmental 
agency charged with environmental monitoring and regulation. 
The Environmental Protection Agency in the U.S.A. is an 
example. 

- Research in agriculture, developing more productive 
technologies should have a longer term orientation. Outcomes 
of production technologies, most of which by nature stress 
an aspect of the natural environment, should be investigated 
with care as great ass we now devote to other performance 
characteristics, e.g., yield, cost of production, yield variability 
and the like. 
With the reform of Indonesian agriculture, market incentives 
will be more dom~inant. For both renewable and non-renewable 
resources, market incentives can not be counted upon to 
assure use consistent with societal interests. 

Finally, regional development is not P policy objective 
independent of environment. The populations in the regions arc 
active participants in the ecosysterns as well. Broadening the 
concept of environment to include features that lead to a 
higher quality of life for these populations will be helpful in 
preserving or even, leading to a more even population density in 
Indonesia, limiting indirectly a major source of biogeophysical 
environmental stress. 

TECHNOLOGICAL CHANGE 

As a starting point for the discussion on policies to guide long 
term technical change, it is appropriate to recall the earlier 
observations on the innovations that have fueled the rapid 
increases in agricultural output for Indonesia over the past ten 
years. Much of this green revolution technology was imported, 

38 



developed at international centers and more generally, out of
the country. Indonesia made admirable strides in. organizing
systems to adapt and implement this technology for rice and to 
a lesser extent, secondary food crops. But, for the food, feed
and industrial crops this well is nearly dry. More than in the
immediate past, technology for food and related crops will have 
to come from domestic research and development. As well
extension systems, which have been responsible for the success
with the imported green revolution technology have evolved
with a specialized structure. Redirecting the research and
extension programs to a more domestically produced technology
for agriculture implies fundamental changes in organization and 
philosophy. 

A related major concern for technology development and adoption
involves the impact of the reforms underway in the economy.
This implies that some of the tcchnology development and the
services to initiate adoption will be supplied by the private
sector. There are, however, some perhaps obvious principles
that should guide the organization and regulation of technology
development and adoption services by government. First, whether
the technology services are provided by private industry or the
public sector, the consumers of Indonesia will ultimately pay.Private firms must ultimately recover their investments. Public
investments are supported by tax revenues. Of course, these
observations abstract from questions of leakage through trade
and international sharing. The point is, however, that private
sector development of technological services is not a panacea. 

Given that consumers ultimately pay for the technology services,whether provided publicly or privately, there are two questions.
What types of technology should be developed by the private and
public sectors, respectively? And, what are the policy measureswhat will lead the private sector to take initiatives in the
socially optimal types of technology development. Of course, inboth cases the investment for society should yield a return
higher than the cost, vis-a-vis associated improvements in
efficiency and productivity. To encourage private sector
investment in technology development, regulations and policies
must be put into place to enable the associated firms to capture
benefits of the technology consistent with rates of return in 
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such uncertain enterpri,-s, but not to let them over exploit the 
knowledge base developed. 

Much of the private investment wo, A wide in the technology 
area is in pharmaceuticals, medicine and agricultural chemicals. 
The reason is that private firms involved in research must 
generate products that will provide an adequate return on the 
research and development investment. Of necessity then, these 
firms must have the protection of licensing and patent laws. 
Licensing, patents and high developmental costs arc barriers to 
entry by competitors and ensure a profit on the methods and 
products developed. But balancing these rights to monopoly rent 
to encourage investment in technology but not to permit 
unreasonable rates of return is a complex undertaking. These 
observations imply that much of the policy stimulating and 
controlling of private sector involvement for technology services 
to meet long run objectives and to coordinate with public 
investments by agriculture, is broad in scope. At the same time, 
agriculture should not be passive in its approach to these key 
but complex policy decisions. In Indonesia where research funds 
are highly limited this is a luxury that cannot be enjoyed. 

For the long term, a number of general recommendations emerge. 

- The cost of technology development is a societal one, 
justifying careful government policy to guide public and 
private investments both in amount and by area. 

- Adoption or agricultural extension should be viewed as an 
integrated part of the investment in agricultural technology. 
Public and private progrems for technology services may 
address the adoption service quite differently. 

- Indonesia cannot assume that all or even nearly all technology 
can be imported for agriculture as was the case with the 
green revolution. New systems of providing techncogy services 
are suggested, carefully orchestrating private sector 
involvement and adjusting the public sector supply system to 
one not dependent on imports of the basic research results. 

- Patent laws, licensing and other mechanisms arc required to 
induce private investment in technology services. There are 
such laws in Indonesia and internationally. The implications 
of these institutional arrangements for private investment 
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should be studied and perhaps changed. At a minimum,studies would show where the private sector will invest ifagriculture takes a passive posture, contrary to the
recommendations here.
For regional development and employment, particularly, formsof technology investment are important. Labor saving orregion specific technologies are possible, as are others.investment mix in technology 

The 
services should be guided by thethree national goals and an outward looking policy for anagriculture in Indonesia that is world class. 

The recommendation is for an active technology policy byagriculture, recognizing the participation of the private sectorand what guides it. With this approach, the system providingtechnolrgy services can betterbe organized to serve the interests
of Indonesian agriculture. 

ECONOMIC STRUCTURE 

There are several aspects of the structure of the Indonesian economy that need attention in the longer term. One involvesthe targeting of production of sector,the another deals wit'.the nature of employment in the agricultural and food sector asdevelopment occurs, a third has to do with the regulation andlicensing in the secondary and tertiary scctors after the farmgate and t ie last is the institutional needs within and among
Ministries required for sustained growth. 

The use of targets for agricultural production has long existedfor the estate crops, rice and sugar and more recently, extendedbroadly to many of the food crops. One implication is that asgrowing area food crop requirements are placed on land andresoui-ce base, lands utilized for production of annual foodcrops have been increasingly extended to the more fragileupland soils. This has lead in turn to growing environmental concerns with agricultural ofuse these lands for annual crops.Another irnplication is that it becomes increasingly difficult toassure that the area and production targets are integrated withthe economic incentives and factor endowments available.Consequently, the domestic resource costs of production can beexpected to rise over time within this target driven structure. 
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Allowing comparative advantage to be expressed by setting 
productivity and efficiency objectives for the sector is more 
likely to lead to sustainable economic growth. 

The mandate of the Ministry of Agriculture has in the past been. 
restricted to production. In addressing employment performance, 
the Ministry may target employment levels in production that are 

objectives. Thisinconsistent with the efficiency and productivity 
needs reviewsuggests that either the mandate of the Ministry 

or that the burden of employment augmenting policy be placed 
elsewhere in other Ministries. Olhe important area already noted 
is the processing and food services sector, where the emp!oyment 
multipliers are the highest. Integrated policies for employment 
need to cut across the production and industrial value added 
components of the agricultural, livestock, tree crops and fisheries 
sub-sectors. 

While a great deal of deregulation has already occurred in the 
in the secondaryIndonesian economy, little has been introduced 

crops, the processing and tertiary sectors of agriculture, tree 
crops, fisheries and livestock. Clearly, very important and 

anpolitically sensitive, issues are involved. Equally clearly, 
ability is required to reflect dynamic demand for sectoral 

transmit market prices to farmers from competitiveproducts and 
markets. Long term policies directed to efficiency and 
productivity require these linkages. This institutional change 
through deregulation is a sine aua non for moving toward a 
more market driven sector. 

The linkages between the sector and other parts of the 
Indonesian economy have grown very rapidly in the past few 
years. Policies for production can no longer be established 
independently of activities in other parts of government. Rice 
production objectives in the past have provided for drawing the 
efforts of Ministries togethet, but the achievement of self-

Also, the linkagesufficiency in rice has weakened these ties. 
between other parts of the sector, tree crops, fisheries and 
livestock, and the industrial production have not been fully 
established. Some integrating mechanisms will be required 
among various sectors and sub-sectors of government to fully 
exploit the productivity and efficiency potentials of the reforms. 

42
 



In summary, the directions that could be pursued to support the
market orientation of the sector follow. 

- The Ministry of Agriculture needs to strengthen the capacity
to examine all aspects of policy and planning across the sub­sectors. 
A strong analytical role to support the complexinteractions among components of the production sector andalso to the processing and industrial activities beyond thefarm gate is required to provide the evidence and detailedrecommendations on the transformation in sectorthe suggested
in this paper. 

- Study carefully the deregulation of the processing and servicesectors beyond farmthe gate. Little evidence has yet to begenerated on the precise costs of the regulation and licensing;
clearly this issue needs to be addressed. 

- The institutional approach employmentto within the
government needs to assure that the agricultural sector isnot burdened with absorbing the residual labor in the
 
economy.
 

- The present role of government in planning 
 and prescribing
the pattern for growth in agriculture is likely to run out ofsteam. Consequently, the government should consider
positioning the sector during the next Repelita to movetoward a more market oriented approach to production in 
the longer term. 

V. CONCLUSIONS 

All of these comments on national priorities and the broad policyrecommendations suggest significanta change in the conceptual
approaches to sectoral development. The responsibility ofagriculture and theof Ministry of Agriculture is to provideIndonesia with "worlda class" agricultural sector throughefficiency and productivity. Agriculture may not in the longerterm provide all the food needs of Indonesia, although on a nettrade balance it certainly could. One would not put this burden on the tourism sector, for example. That is, tourism would notbe called upon to generate enough income or value of output topurchase 
 a good diet for all households in Indonesia. Theexample is stretching the analogy clearly. But it illustrates the 

43 



burden that will be placed on agriculture and the limitation of 
agriculture relative to long term goals of employment, income 
and regional development nationally, of tying agriculture too 
closely to Indonesian food requirements. Consumers domestically 
must be seen more like international customers of Indonesian 
agriculture if the sector is to continue to evolve from a 
subsistence mode. 

The longer term issues facing the agricultural sector mirror many 
of the concerns felt more broadly by government and society. 
The income growth, employment growth and regional development 
performance criteria used in guiding the developmental process 
for the economy as a whole are reflected directly in the food 

Is,livestock, estate crops and fisheries sub-sectors. And, 
agriculture must take action to initiate reforms consistent with 
those in the other sectors of the domestic economy and the 
international market conditions if it is to keep pace as a 
vibrant force in the economy and meet its implied obligation to 
make the rich natural resource base serve Indonesian growth 
and development. 
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ECONOMIC ISSUES FOR AGRICULTURE 

IN REPELITA V 

Steven R. Tabor, Lutfi I. Nasoetion, Achmad Suryana and Donald 0. 
Mitchell 

I. INTRODUCTION
 

The agricultural sector the
is largest sector in the Indonesian economy, accounting for nearly one-fourth of gross domesticproduct and more than one-half of total employment. Pastperformance in the agriculture sector has been very good,especially in the last several years. During 1978-1985, theagricultural sector grew at 4.3 percent per yeai, while theentire economy grew at 4.6 percent per 'ear. The most rapidgrowth in the agricultural sector was foodfrom crops whichgrew at 5.4 percent per year during 1978-1985. Rice is thedominant food crop and accounted for most of the growth. 

In the future, rice will provide less of the growth in theagriculturrl sector. This dueis to technical limits landto andyield increases and also to the changing nature of demand
which wi!l require less growth than 
 in past years. Futuregrowth in :-cc production is expected to reach only 2.5 percentto 3.5 perr- rt per year, half the rate of the past. If theagricultire sector is to continue rapid growth, then new sourcesof growth must be found to replace rice. This is a difficulttask, and it is made more difficult by the prospects of smallerbudgets for investment in agriculture. This means that futuregrowth will need to be based on improvements in the existingagricultural base, not from the large development programs whichcharacterized 'past rice productivity gains (Tabor 1987). Thegrowth will likelynot come from a single commodity as wasthe case with rice. Instead, it will come from production
improvements in many crops. 
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The best prospect for continued rapid growth in agriculture is 
through greater economic efficiency. This means that agricultural 
production, marketing, transportation, processing and distribution 
must produce greater output per unit of input. 

These changes are not unllke the changes which occurred in rice 
production over the last two decades. In that case, less 
productive traditional varieties of rice were replaced by new 
higher-yielding varieties. The same type of shift in production 
must also occur for other commodities if Indonesia is to continue 
the rapid growth of the past. Less efficient production must be 
reduced in favor of the more productive activities. Greater 
economic efficiency will not occur without active policies to 
encourage it. Three things are needed to achieve rapid growth 
in agriculture: 

(a) incentives to produce, 
(b) the proper technical packages, and 
(c) the removal of barriers to growth. 

Farmers the world over respond to economic incentives. This 
requires adequate prices, access to markets and the infrastructure 
to transport, process and distribute the agricultural products. A 
second requirement for rapid growth is a proper technical 
package. Without this, price incentives will not significantly 
increase production because of the technical constraints. A 
third way to achieve growth in agriculture is by removing 
restrictions which cause inefficiencies. Often these restrictions 
are due to government regulations which have an objective 
such as creating employment or providing income to a certain 
group. The regulat.ions sometimes make it impossible to achieve 
the economies of scale possible from larger operations. The 
result is that production costs remain high and consumers are 
required tG pay higher prices for products than they would 
without the regulations. The lower prices possible from 
deregulation wili also lead to greater demand and eventually to 
larger production and increased employment. 
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II. DOMESTIC DEMAND PROSPECTS
 

Income growth, poptlation growth and demographic change willbe the main factors driving future demand for agricultural
commodities. The macro-economic forecasts suggest that a rateof GDP growth of 5.0 percent is 'possible. Population growth isestimated to 2.1average percent per annum over the next five year planning period. Demographic shifts will also produce an
older more middle-aged population, with increased average
dietary requirement. This change in demographics will add
approximately 0.4 percent per annum to aggregate demand.Hence, the total effect of population growth of 2.1 percent will
be to increase food demand 2.5 percent per annum. 

Assuming that real prices remain constant, growth in incomes
of 5.0 percent per annum and growth from population of 2.5percent per annum imply that demand will increase at the
following rates during Repelita V:2 

Growth Rate 
(percent)


Rice 3.2 
Corn 3.4
Cassava 3.1 
Soybeans 3.7
Sugar 3.7
 
Fruits and vegetable 
 4.5
 
Poultry Products 
 5.0 
Other Meats and Dairy Products 5.7 

Research has shown the demand for fruits, vegetables, livestock
products, fishery products and edible oils to be quite responsive
to price movements (Altemeier et al., 1987, Tabor et al., 1987a). 

2 Note that the rate of increase in demand is higher than 
the rate of supply growth required to meet the demand increase.The rate of growth of demand for human consumption iscalculated on that portion of total supply that is cons'imed 
domestically. 
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Increasing the efficiency of production and distribution of these 
commodities would Pllow lower prices and lead to even faster 
demand growth. For example, a 10 percent decline in market 
price would increase the rate of growth in demand for rice 
from 3.2 percent to 3.5 percent, for corn from 3.4 percent to 
3.8 percent, for soybeans, frQm 3.7 percent to 4.8 percent, for 
poultry products from 5.0 percent to 7.4 percent, for fruits and 
vegetables from 4.5 percent to 6.0 percent, and for dairy 
products from 5.7 percent to 7.1 percent. 

The demand for processing services in the food sector is also 
likely to be highly price elastic. Hence, lowering the costs of 
processing agricultural commodities, through. imiprovements in 
technical and allocative efficiency, would cause a significant 
expansion in the demand for processing services. This is 
important because of the direct employment benefits created by 
an expanded processing sector. Clearly domestic demand for 
agricultural products cannot be taken as given, particularly 
when price elasticities are high. In fact, consumer demand 
growth can be an engine to drive supply expansion if production 
and distribution costs are reduced. 

III. INTERNATIONAL PRICES AND THE TRADING ENVIRONMENT 

I'nternational markets for most agricultural commodities are very 
la.'ge and Indonesia's action will not significantly influence the 
level of world prices. However, Indonesia does produce a number 
of commodities whose world prices will be influenced by 
Indonesia's actions. These include rice, palm oil, rubber, coffee 
and several of the spices. For these commodities, Indonesia 
must consider the impact ,on the world market of its policy 
decisions (Mitchell 1987). 

The world prices of most agricultural commodities move in 
parallel because of the ease of substituting between them in 
both production and consumption. Similar weather patterns also 
influence large geographic regions and cause yields for many 
crops to be correlated. A consequence of these factors is that 
prices tend to be low when Indonesia has a good harvest and 
would like to export and high when Indonesia has a poor 
harvest and needs to import. 
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The prices for agricultural commodities have declined sharplysince 1981 and only recently begun to rise. It is not.possible topredict accurately where prices will go in the future, however,
they appear likely to rise over the next several years. This risewill not cause prices to approach the level of the early 1980s,
but prices will rise an average of 10-20 percent by 1990 afterinflation. In the long term beyond 1990, agricultural prices areexpected to decline in real terms because of improved cropvarieties which lead to higher yields. This has been the pattern
of agricultural prices for many decades. This pattern has beeninterrupted occasionally due to unusual events such as occurredduring the 1970s. In that period a number of factors including
policy changes in the major exporting continues, flexibleexchange rate policies and the rise in cnergy costs contributedto the higher prices. The emergence of a strong OPEC wasespecially important because ledit to sharply higher petroleumprices which stimulated income growth in many developing
countries and led to rapid increases in import demand. At the 
same time, higher energy costs led to higher fertilizer priceswhich lowered yields. Together higher import demand and loweryields caused real prices to rise sharply. A repeat of these 
events is unlikely. 

Indonesia cannot reasonable expect sharply higher world prices
for agricultural commodities. Perhaps some increases will occurin the near term, but major increases are not expected (Mitchell
1987). Indonesia must, therefore, concentrate on improvedquality and lower costs to compete in international and domestic
markets which will likely become more competitive in the future.
 

IV. MAINTAINING RICE GROWTH 

The rapid growth of rice production has provided a majorsource of income and employment to the Indonesian economyfor nearly 20 years. Traditional sources of this growth have
been irrigation expansion, adoption of modern high-yidldingvarieties and the heavy use of fertilizers and pesticides. Thesefactors are expected to contribute less to rice productivitygains in the future. Irrigation expansio:n has slowed in recent years and new investments have small.been Fertilizer andpesticide application rates are near the maximum possible and 
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further increases may not increase yields yet balancing nutrient 
use still holds prospects for gains (Guhardja et al., 1987). 
The transfer of new varieties from IRRI is also expected to slow 
based on the nature of their current rice breeding work. The 
emphasis of IRRI's breeding program has now shifted to 
improving varieties for dryland areas, improving disease resistance 
and improving quality characteristics. The researchers are not 
concentrating as heavily on ways to improve yields of wetland 
rice, which is the most important to Indonesian production. 

It seems likely that future growth in rice productivity in 
indunesia will need to come from better use of existing land, 
labor and capital resources. The Super Intensification Program 
(Supra-Insus) strives to improve management capabilities and 
make better use of existing technology. However, maintaining 
past rates of growth in rice productivity will be a difficult 
challenge. Over the longer-term, better varieties, pest 
management and improved fertilizer use will be needed to 
complement the efforts of the Supra-Insus program (Guhardja 
et al., 1987 and Nestel 1987). 

V. OPPORTUNITIES FOR GROWTH AND DEVELOPMENT 

A BROADENED INTERPRETATION OF SELF-SUFFICIENCY 

The goal of self-sufficiency in strategic commodities has shaped 
food and agricultural policy in Indonesia for many years. Self­
sufficiency was originally interpreted as self-sufficiency in rice. 
In more recent years, self-sufficiency has included all strategic 
goods and now self-sufficiency in strategic goods is planned for 
each region of the cQuntry. 

Achieving and maintaining self-sufficiency nationally, and 
especially regionally, can be very expensive The benefits of 
self-sufficiency must be weighted against higher costs, less 
efficient resource allocation, slower growth, greater domestic 
market price instability and lower employment in less protected 
sectors. The major source of growth in the agricultural sector 
in the future will most likely be from economic efficiency 
gains. The goal of economic d'fiiciency conflicts with the goal 
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of self-sufficiency, both nationally and regionally, in the
production of strategic commodities. 

A policy of regional self-sufficiency in the production ofstrategic commodities also encourages less efficient resourceallocation. Under this policy, the different regional factorendowments are not allocated in the most profitable fashion but 
are instead allocated in such a way that regional self-sufficiency
is met. This results in resources not being used in the mostproductive activities. An example is when lands which are bestsuited to produce tree crop commodities in Sumatra and
Kalimantan are placed under food crop cultivation. 

The development of self-sufficient regions narrows markets andmakes market demand more inelastic. Production disturbances
then produce larger swings in prices and consumption levels in a particular regions because other regions are not allowed tocompensate for the production shortfalls. Hence, a regional
self-sufficiency policy both misuses scarce resources and increases
the degree of risk and insecurity associated with production,
pricing and consumption. 

Economic efficiency can best foster agricultural growth anddevelopment if there is a broadened interpretation of self­sufficiency. The self-sufficiency couldgoal better be defined as a goal of producing a surplus of agricultural exports overimports on a national scale. A development objective ofincreasing the net trade balance of the agricultural sectorwould be a more efficient means of linking commodity policy
objectives to the government's broader objectivc of generating
foreign exchange from the agriculture sector. 

Increasing the agricultural trade balance implies thethat nationis a trader in world markets and that it is consciously searching
for opportunities to increase the value of its exports over itsimports. Self-sufficiency is inwardan oriented development
strategy, while increasing the agricultural trade balance is anoutward oriented, more economically efficient development 
strategy. 
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It will be very difficult for government to move away from a 
goal of self-sufficiency in rice production, although, within
limits this would b wise jFor example, forward contracting for 

rice on the world4Yarket would be an alternative means of 
guaranteeing food security compared to a domestic stockpile 
program. Another alternative to maintain rice self-sufficiency 
would be to reduce sugar production and divert the one-third 
of a million hectares of irrigated lands into rice production. 

If world market forces were allowed to directly influence 
domestic market res_urce allocation, then Indonesia would 
produce much less sugar and soybeans, and more of other crops 
such as rice, fruits, vegetables, fish, eggs, poultry products, 
tea, apid coffee, given existing technology. This would result in 
taster growth in the agriculture sector, higher farm incomes, 
greater opportunities for off-farm processing and marketing and 
a higher rate of growth nationwide. The effects of the recent 
trade reform in manufactured goods has demonstrated that 
large gains are possible and suggest that additional gains can 
be made by moving to a more efficient agricultural economy. 
Although removing, trade restriction would cause imports of 
soybeans and sugar to rise, resources rekeased from the 
production of these commodities would flow into the production 
of other crops such as rice, horticultural commodities, peanuts, 
mungbeans and corn. A gradual phasing-in of liberalized pricing 
would be required, particularly in those sectors where a great 
deal of dislocation would be involved. The essential aim, however, 
would be for domestic prices to track long-term trends in 
world market prices. 

MARKET GUIDED DECISION MAKING 

The way consumers react to price changes has changed 
dramatically over the past fifteen years because real incomes 
have doubled. For example, for rice the price elasticity of 
demand is now about -0.17 (Altemeier et al., 1987). In 1971, the 
price elasticity was estimated to be -1.2 (Timmer 1972). This 
dramatic change leads to questions about the need for different 
price policies for rice. In the past stabilizing rice prices was 
an effective means of protecting consumption levels of the 
population. However, at current lower price elasticities, 
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stabilizing rice prices is less important. In other words, economicgrowth has provided the majority ,f the population with theability to protect rice consumption levels from price fluctuation.In fact, recent market surveys on Java suggest that changingrice prices primarily induces a change in the qualities of ricethat consumers purchase, not an appreciable change in the 
amount of rice consumed. 

The implication of this response to price is that the public ricestorage program used to stabilize rice prices is no longereconomically necessary to protect most consumers and, it is avery expensive way of protecting the poor. Helping both theurban and rural poor remains a notable objective. However, atthis stage of Indonesia's economic development, a efficientmore means of improving the rice consumption status of the poorwould be through targeted food or income transfers rather than
price inteivention (Tabor 1987). 

Increasing the levels of economic efficiency in agriculture willrequire greater reliahce on market tothe guide decisionsinstead of on government controls and guidance. Past agriculturalprogress has prepared the farm community for greater degreeof reliance on 
a 

the market. Government investments ininfrastructure and modern rice varieties have served to integratethe farm community into the market place. Research onagricultural supply behavior suggests that the cross-commodity
and cross-factor pricing relationships can a
have powerfuleffect on allocating resources across crops and land types(Tabor et al., 1987b). More than ever before, the farm communityhas demonstrated its toability respond positively to marketsignals. At the same time, reduced budgets make it increasinglyunlikely that the government can enforce a ofsystem controls
and restrictions to replace the market as an allocative device. 

A deliberate movement away from the use of area targets innational production program is an essential first step inencouraging efficient resource allocation at the farm level. Theuse of macro-levcl arca allocation targets tends to bias theallocation of land resources, at margin,the and raises the costof producing agricultural commodities. More landefficient
allocation decisions can be made if the government provides the 
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farm and trade community with information on economic 
opportunities in agriculture and encourages land allocation that 
will maximize returns to farm investment. 

Efficiency in the farm sector must be complemented by increasing 
efficiency in the trade and processing sector. The high cost and 
limited access to capital raises the entry and operation costs of 
agricultural trade and processing. Financial deepening in the 
countryside is required in order to stimulate greater investment 
in trade and processing services. The use of subsidized credit, 
through State Banks, has not had the desired effect in the 
rural areas. Encouraging a greater degree of private bank 
lending in the rural areas; providing public credits at market 
rates and making better use of informal credit distribution 
services are ways to encourage more efficient capital allocation 
in the countryside. 

Great scope for increased employment exists in the processing 
and distribution of foodstuffs. Better utilization of rural capital 
resources is necessary in order to stimulatc rural employment 
opportunities. Without the necessary capital investment, the 
small-scale processing and trade sector will not be able to 
absorb the 1.5 to 1.7 million additional entrants to the labor 
force originating in rural areas each year. Primary commodity 
production in agriculture, if operated efficiently, will still 
provide additional employment opportunities, although this will 
likely absorb less than a quarter of the new rural labor market 
entrants. Increasing the growth of the agricultural trade and 
processing sector, through a market-driven allocation of capital 
resources is necessary to generate the far greater reservoir of 
productive employmbnt opportunities in the countryside. 

The government must support private sector investment by 
minimizing the degree to which public investments crowd-out 
private sector investments. In the tree crops sub-sector, major 
donor agencies have noted that the rate of efficiency in public 
sector tree crop production and processing is well below 
reasonable expectations. In order for Indonesia to exploit its 
natural comparative advantage in tree crop production, rates of 
efficiency and profitability must be increased in the sector as a 

whole. A combination of capital restructuring, privatization and 
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a reorientation of public investment from estate management tobetter smallholder extension services would lead to a more
efficient allocation of resources. 

The use of quotas and other forms of non-tariff trade barriersare a costly means of insulating the domestic economy from theworld market. In the agricultural sector, international traderestrictions exist in practically every market. Most of thesetake the form of non-tariff trade barriers which createinvestment uncertainly due to the risk of inconsistent public
sector behavior. 

The Indonesian economy co, 11 achieve a manageable degree ofinsulation from short-term id market forces through the useof tariffs, instead of relying on trading monopolies and licensingrestrictions. The shift to a tariff managed trade regime for rice,sugar, soybean, soybean meal, corn and wheat would be apractical and efficient form of international trading reform.The savings to the public sector form such a shift in trading
regime would be gre.t. 

PUBLIC EXPENDITURES IN AGRICULTURE 

Public expenditures (both explicit and implicit) on agriculture in1986/1987 were an estimated Rp.l.2 trillion. This level ofexpenditure is not sustainable given curretit budgetary conditions.Both a reduction in the level and a reconsideration of how thepublic expenditures are allocated are essential. 

The largest input subsidies are for fertilizer, pesticides andirrigation, benefiting primarily rice producers. Now that riceself sufficiency is close at hand it is time to reduce the subsidiesfor the rice sector and consider alternative investments whichhave greater economic return. This is an opportunity to shiftgovernment expenditurcs away from costly input subsidies andtoward investment which will sustain rice and other agriculturalproduction growth into nextthe decade. Greater investmentshould be made in research and extension which arc expectedto provide a rate of return on expenditures many times greaterthan current input subsidies. By investing now in improvedextension for farmers, the current technology can be fully 
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exploited and thus ensure an adequate agricultural output for 
the next several years. Beyond that, returns would begin to 
emerge from investments in research which could then be 
passed to the farmer through the extension service. This two 
pronged approach can effectively reduce the need for the 
current system of costly input subsidies. 

Investment in research in non-rice crops will improve the 
technical package for these crops and permit the diversification 
of agriculture. The need to pursue this strategy is especially 
apparent in soybean production. In spite of strong price 
incentives which have expanded the area planted to soybeans, 
yields have not grown significantly. Currently they are 
approximately one-half the level in Thailand. This reflects the 
lack of attertion to research in this important crop, except in 
the recent past. 

An additional area which receives substantial public expenditures 
is credit (11 percent of total public expenditures on agriculture 
in 1986/1987). The bulk of this outlay goes to Bulog and the 
sugar sub-sector while a severe credit shortage exists in other 
agricultural sub-sect6rs. Credii should be redirected to producers 
of rice, palawija and export crops to ease the credit shortage 
which has begun to limit the expansion of production and 
trade. Increasing the supply of public credit at commercial 
rates would still provide farmers with lower cost loans than 
under current conditions. 

A gradual reduction in the fertilizer and pesticide subsidies along 
with improved cost recovery in irrigation and reduced credit 
subsidies to Bulog. and the sugar sub-sector would allow the 
research, extension and small farmer credit programs to be 
funded while still reducing public expenditures in agriculture. 

DEREGULATION 

The government uses a wide range of directives, decrees and 
regulations to achieve the desired levels of production for many 
commodities. The desire for close control of the production 
system is understandable on the part of the government, 
especially for the staple Food crops. However a more flexible 
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and efficient system would tobe allow individual farmer controlover production decisions. Only farmerthe knows the optimalcombination of crops given his specific land, labor and capital.Centralized decision makers cannot know the comparativeadvantage of each farmer. A marketmore oriented approachwhich allows every farmer to produce the crops which bestutilize his resources should be Sugarpursued. production is anexample of the consequences of government rather than farmerdecision making. Even though Indonesia is not competitive insugar, farmers are required to plant land to sugar to satisfyself-sufficiency. Farmers requiredare to divert land to sugarinstead of more profitable crops better suited theto land.Consumers must pay several times as much for sugar as theywould if it was imported. The growth of the entire economy isslowed because the value of agricultural output is less than itwould be if the resources were used to produce the mostprofitable crop. Consequently income and employment are reduced. 

Along with greater market orientation in production decisions,it is also important to increase competitiveness in the marketingof commodities. The lack of competition in the marketing system,which is caused by the market power of licensed exporters andapproved traders, inhibits the transmission of market signals to 
the farmers. 

A more market oriented approach is desirable for irrigation(Faisal 1987). Currently the provincial governor decides whichland will get water, and farmers n.ist obtain water utilizationlicenses. A more desirable system would te to make wateravailable to all farmers, but charge fees which are consistentwith the value of the water. This would encourage efficientwater use and provide for operation and maintenance of the 
irrigation system. 

The major gain from less regulation is that resources will shiftto the most productive use. Land, labor and capital will beallocated by each farmer to theobtain maximum income. Thisreallocation of resources should result in significant increasesin production. In markets such as coffee, cocoa, red onions andgarlic, which are not regulated, farmers have increasedproduction dramatically. It is essentiai, however, that the 
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incentives reach the farmer and not just be absorbed by 
intermediaries in the marketing system. This means that greater 
competition and fewer regulations in the marketing system must 
be implemented at the same time as farmers become more 
independent and market oriented. 

Foreign investments in agriculture have traditionally been small, 
but represent an opportunity to introduce both capital and new 
technology into Indonesian agricultural production and processing. 
Attracting foreign investors requires the opportunity for profit 
and the assurance of economic and political stability. Currently 
other countries, such as Thailand, have been able to attract 
lai'ger amounts of foreign investments in agricultural production 
and processing than Indonesia. If Indonesia is to compete for 
its share of foreign investment capital, it must reduce 
restrictions on such investment and adopt a policy of actively 
encouraging such investments. An initial step is to improve 
Indonesia's land title procedures and minimum investment 
requirements. 

REGIONAL SPECIALIZATION 

Indonesia's diversity in resources, climates, cultures and levels 
of development provide opportunities for specialization through 
regional comparative advantage. Market forces coupled with the 
implementation of government policy which recognizes regional 
differences will allow high rates of growth through specialization. 
This will foster a more stable and efficient national production 
system. 

One of th e steps that encourages development of regional 
comparative advantage is the promoting of appropriate 
cropping/farming systems in the different agro-ecological 
regions. This will require a better knowledge of soil types, 
climatic patterns and economic opportunities at a regional level. 
To use this information, decisions on cropping patterns and 
technology packages must be specific to each agro-ecological 
region. Institutional upgrading at the local level, in the form of 
better capabilities in planning, management, budgeting, monitoring 
and evaluation will be necessary to support this change (Russell 
1987). 
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Planning national shouldat the level shift from nation-wide 
programs to a more regional focus. The Ministry of Agriculture
should participate with the other ministries conceined
developing regional plans for transportation, marketing 

with 
and 

communication systems. 

Investment policies in agro-industries should also promote
regional specialization. At present many of the agro-industries 
are located in Java although the potential growth areas for raw
material supplies are outside of Java. This implies that high
costs must be incurred to transport raw materials from a
distant market to a Javanese processing center. Opportunities
for greater efficiencies in processing exist if the processing
facility is located near the production site. Agribusiness
investment promotion policy should actively encourage investors 
to establish processing sites near production areas. The secondary
benefits, in terms of complementary investments in infrastructure 
and upstream employment, will encourage higher rates of growth
in the more under-populated regions. 

Government policies should be sensitive to the problem of
environmental deterioration canwhich distort the comparative
advantage of agro-ecologicai zones (Hedley 1987). For example,
approximately 30 percent of Indonesia's soils, outside of Java, are
red, yellow podzolics which are on undulating to hilly regions
under hot and humid conditions. These soils are acid and have 
a low availability of phosphorus, low cation exchange capacity,
low organic matter content, low base saturation and high
aluminum saturation. They are poor, highly erodible Thesesoils. 
soils are found throughout Sumatra, Kalimantan, Irian Jaya,
Halmahera, Sulawesi and West Java. The development of these
soils will require careful long-term planning and intensive soil 
conservation measures. The best option appears to thebe
development of perennial crops on these poor soils because o.' 
their high erosion risk. 

However, pressures to increase the national food supply have
required that special programs, such as liming, be used to enable
the production of annual food crops on these soils. Research 
suggests that these soils can support annual crops, such as 
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soybeans, for a few years but risks of long-term damage to the 
soil resources are great. The short-term success in using these 
resources for national food crop production has to be traded 
off against the high risk of permanent loss of these productive 
resources. The government should encourage long-term resource 
usage and planning to complement regionalization. The opposite 
will lead to serious losses in long-run prxiuctive efficiency. 

VI. GROWTH AND k.JITY 

Equity issues must be addressed when advocating an agricultural 
development strategy based on improved efficiency. The benefits 
from a high-growth efficiency based strategy will be shared by 
the poor through growth in employment opportunities. However, 
a segment of the population may riot adequately share in the 
benefits from high-efficiency growth. It is this group, the 
impoverished, which will require redistributive assistance to 
participate in the agricultural growth process. 

Some have argued that growth and equity cannot be achieved 
simultaneously without special programs and policies. The 
Indonesian experience in rice does not support such a pessimistic 
view of grbwth. In Indonesia the new rice technologies had a 
rather neutral effect on income distribution. But studies of Java 
indicate that while the green revolution incr.eased labor use per 
hectare of land, other factors have contributed to a worsening 
in the distribution of land resources. Thus, the factors affecting 
the agricultural sector have been both positive and negative. 
Poverty P:id undernutrition are still very serious problems in 
Indones-,, although average welfare levels have been rising 
steadily. Based on, the 1984 Susenas, average consumption was 
1905 calories and 46.1 grams of protein. This exceeded 
internationally set standards for average consumption 
requirements. In 1964, by comparison, average consumption levels 
were much lower at 1671 calories and 37 grams of protein. 

Although the average ,n.utritional status of the population 
appears to be more than adequate, pockets of absolute poverty 
are present among the lower income segments of the population. 
Disaggregated data on nutritional status reveal that approximately 
25 percent of the population were categorized as deficient in 
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calories, or protein, both.or The incidence of severeunder-nutrition is highest in the eastern islands of Indonesiaand the most vulnerable groups infantsare and pregnant andlactating mothers. The fact that access to resources in thecountryside is not equally distributed and thac a great deal ofpoverty still exists in particular parts of the country leads tothe conclusion that not all segments of the population haveshared equally in the benefits of a high agricultural growthstrategy. These problems cannot be adequately addressed byforcing scale limits or smallholder partnership requirements onthe private sector. This approach risks causing lower profitability,
reducing efficiency and choking growth. 

Targeted transfer programs are one means of alleviating theworst malnutrtion and poverty. Already the government operatestransfer programs in the form of free elementary educationimmunization programs. In eastern 
and 

the islands of Indonesia,where the incidence of undernutrition is reported to be thehighest, instituting a school lunch program and distributing riceto mothers at the village health care centers would be one 
means of attacking poverty. 

In the long run, addressing poverty by providing the poor withproductive resources--skills, capital, and technology-- will enablethem to realize the benefits from economic growth. This includes
the development of technologies appropriate for rural households
witf, few and land
skills low holdings, in areas such as livestock,

fisheries and horticulture.
 

VII. SUMMARY 

In the medium-term the objective of the agriculture sector shouldbe growth through efficiency. This will produce an agriculturesector which is rapidly growing. Rapid growth in agriculture willprovide for domestic consumption and will provide employment
for the growing rural population. 

Domestic market expansion will continue to be a source ofgrowth in agriculture although the growth will come more fromhigher value commodities, such as meats, fish and horticultureproducts atd less from rice. At constant prices, demand for 
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rice is forecast to grow by 3.2 percent per annum, corn by 3.4 
percent, cassava by 3.1 percent, soybeans by 3.7 percent, sugar 

by 3.7 percent fruits and vegetables by 4.5 percent and other 
meats and dairy products by 5.7 percent. Most of this demand 
increase is driven by population growth and demographic shifts. 
Increasing efficiency will lower commodity prices and lead to 

even faster demand growth, particularly for the higher value 

commodities. 

Primary commodity prices on the world market are likely to rise 

slightly for the next several years. However, marginally higher 

world market prices will not significantly stimulate domestic 

agricultural growth. Indonesia must therefore concentrate on 

improving product quality and reducing costs to compete in both 
domestic and international markets. 

expectedTraditional sources of rice production growth are to 
in the future. Better use of existing land, laborcontribute less 

and capital resources will be needed to maintain the growth 

momentum. Still, this will be a difficult challenge. 

The goal of self-sufficiency has guided Indonesian food policy for 

many years. Inflexible self-sufficiency goals can conflict with 

efficiency. A broadened interpretation ofeconomic 

self-sufficiency, defined as a positive agricultural trade balance,
 
would preserve the nation's strategic gains while encouraging
 
greater economic efficiency.
 

Income growth has provided most Indonesians with the ability to 
This reducesmaintain rice consumption even when prices rise. 


the need for the public sector to stabilize urban rice prices.
 

Targeted food transfers, rather than price intervention, should
 

be used to assist the poorest consumers.
 

Improved efficiency in agriculture will require a greater degree 
on guidance. Aof dependence on markets and less government 

areadeliberate movement away from the use of targets in 
is an important step in encouraging efficientproduction programs 

takeslresource allocation at the farm 
into account comparative advantage 
specialization and better integration 

evel. Investment that 
considerations, more 

of market forces 
regional 

in rural 
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capital markets will also encourage greater farm level efficiency.Greater competition in the marketing system will also contribute 
to efficiency gains in the farm sector. 

Current expenditures in agriculture are heavily weighted towardsinput subsidies. Use of these subsidies was justified during theearly adoption period for the modern rice varieties. The use ofmodern varieties is now widespread and such subsidies are nowa very expensive method of increasing yields. A greater returnto public investment can be expected from investments inagricultural research and extension. Additional investments arealso needed in non-rice commodities to support diversified 
agricultural growth. 

Regulatory reform promotecan a more market orientedagriculture. This true,holds particularly in the areas of food crop trade, irrigation, marketing, land allocation, and foreigninvestment. The major gains which comes from less regulationis that resources will shift to their most productive ise. 

Indonesia's diverse resource endowment provides opportunities forspecialization in agriculture. Greater decentralization in planningand resource management, encouraging agro-industrialdevelopment in regional markets. Pursuing policies which protectfragile soil resources encourages environmental sustainability
while stimulating regional specialization. 

Growth with equity can be achieved if special programs areintroduced to help the most disadvantaged. Targeted foodassistance should be directed to the lowest income segment ofthe population rather than through programs that lead todistorted prices in an attempt to transfer income. Providingsmall-scale development programs and training could also beused to alleviate poverty. 
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INCENTIVES, RESEARCH AND EXTENSION 

FOR AGRICULTURE IN REPELITA V 

Edi Guhardja, Faisal Kasryno, Barry Nestel and John F.A. Russell 

I. INTRODUCTION 

Over the past decade, agricultural GDP has grown at theremarkable rate of 4.6 percent per Ayear. large part of thisgrowth was derived from the rapid expansion of rice productionwhich accounts for around 30 percent of the agricultural GDPand over 40 percent of agricultural land anduse employment.Indonesia attained the important national objective of self­sufficiency in rice in 1984.
 

The spectacular growth 
 in rice production is a result ofimprovements in expanding irrigation systems which created aphysical environment conducive to high productivity. Modernrice varieties enabled that potential to be exploited. A nationalseed production program rapidly multiplied these varieties tomake them available to the farmers and, through the Bimasprogram, improved varieties, subsidized fertilizer, pesticides andproduction credit were made widely available. All of thesedevelopments stemmed from public investment in irrigation,research, seed production, plant protection, extension and
incentive policies. 

Since self-sufficiency was attained in the1984 growth rate inrice production beenhas very low. For Repelita V the need isnot to restore the growth rate to its 7 percent per annum ofthe early 1980s but to maintain it at 2.6 percent per year tomeet the expected increase in demand, and to accelerate thegrowth of other agricultural commodities in order to raise thegrowth of the agricultural sector as whole abouta to 3 percent 
per annum. 
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This paper examines the role of input price pol...ies, research and 
extension cnd discusses possible policy changes that could 
contribute towards bringing about the necessary changes in 
production. It does this against the background of the financial 
constraints now facing the government and the role that the 
agricultural sector will need to play to help the Government of 
Indonesia achieve its objectives in the fields of income, poverty 
alleviation, employment and foreign exchange earnings. 

The policies that are proposed with respect to inputs, research 
and extension are closely linked to the viewpoints put forward 
in the two other papers at this Round Table about self­
sufficiency, resource utilization, production efficiency, 
comparative advantage, technology packages, diversification, 
regional. development, deregulation, agro-industrial development 
and wider involvement of the private sector (Hedley et al., 
1987 and Tabor et al., 1987). 

II. FARM INPUT PRICES 

Farm input pricing has served as a major tool in Indonesian 
agricultural policy. The wealth generated by the oil industry has 
made it possible to provide generous input subsidies and these 
have played a significant role in the rapid growth in rice 
production. The recent decline in oil prices has made it difficult 
to maintain these subsidies and the attainment of self-sufficiency 
in rice has lessened the need for them. Thus a major issue now 
confronting the government relates to the future policies to be 
adopted toward farm input prices. 

The principal incentive instruments used by the government in 
the past to stimulate agricultural output growth have been 
fertilizer price policy and the regulation of trade in rice. The 
stabilization policy with respect to rice price and fertilizer 
price subsidies led to the paddy/urea price ratio increasing 
from about 1.0 in the 1970s to nearly 2.0 in the 1980s. This 
highly favorable price ratio, together with the spread of modern 
varieties and large investments in irrigation, stimulated extremely 
high rates of growth in fertilizer use. This led to the fertilizer 
subsidy increasing from 25 percent of the total government 
budget for agriculture and irrigation in 1979/1980 to about 40 
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percent in 1986/1987 even though the total budget of the 
sector was also expanding very rapidly as well. 

At current levels of technology and fertilizer application for rice,the economic efficiency of additional fertilizer use is very low(Kasryno 1987). Several studies have indicated that the supplyelasticity of rice with respect to fertilizer price is both negativeand low (Kasryno 1987 and Altcneier et al., 1987), wherefertilizers represent under 10 percent of the total cash costsrice production. Fertilizer subsidies, 
of 

therefore, no longer appearto be a necessary means of increasing rice production. Allfertilizer plants governmentare owned or controlled and importsas well as exports of fertilizers are controlled by thegovernment. Domestic distribution is subjected to a relativelyinefficient distribution .system burdened aby number of costlyregulations and cumbersome distribution channels. This obviously
poses the question whether the fertilizer subsidy could beeliminated, given that it is unlikely to serve as a major sourceof future growth in agriculture. However, a sudden and completephase-out of the subsidy would be likely to lead to a fall inboth rice production and farm incomes and to a rise :nimports. A complete phase 

rice 
out of the subsidy would only bejustified were significant progress to made otherbe in areas 

such as: 

- greater efficiency in fertilizer production, distribution and use; 

- appropriate new technological developments for food crops
other than rice, and their widespread dissemination; and 

- expansion of institutional loans at market rates. 

The removal of the fertilizer subsidy could take place without 
an adverse effect on production providing there is significantsuccess in the above activities. However, since such changeswill take time to come about, a partial removal of the subsidy,
associated with adjustments in output pricing, represents avalid alternative for consideration. Some of the savings achieved
could then be devoted to strengthening research and extension.
This contrasts with current practice in that during the pasttwo years, although direct budgetary subsidies have been reduced 

71 



by 10 percent, operating funds for research and extension 
rather than being increas..d have been reduced by 75 percent 
(Nestel 1987). 

The price elasticity of supply for rice ranges from 0.36 to 0.51, 
implying that government rice price policy can have a positive 
effect on rice supply, independent of fertilizer pricing policy. The 
rice supply elasticity indica-tes that the decline in fertilizer use 
associated with increasing fertilizer prices by around 20 percent 
could be offset by only a small increase in the rice price. 

Thus a rational national fertilizer policy for the future would 
be to have a gradual phase out of the subsidy, geared to the 
rate of progress in implementation of the technological changes 
suggested above, and coupled with a small upward shift in the 
price of rice. Changes in both rice and fertilizer prices would 
need to be carefully monitored in terms of both consumer and 
producer welfare, with periodic adjustments based on these 
assessments. 

A second subsidy that requires re-examination is that for 
pesticides, where farmers pay only 5, percent of the economic 
price. Pesticides represent under 3 percea1t of the total cash 
cost of rice production 'and the supply elasticity of rice with 
respect to pesticides is negligible. In recent years evidence has 
accrued that pesticides are bc.ing overused. As a consequence of 
this, insect resistance has developed, particularly in rice, and 
environmental damage has taken place. 

To counteract this situation the government has banned many 
pesticides for rice and has begun to emphasize campaigns to 
promote integrated pest management. These campaigns need to 
be encouraged and enhanced and alongside them it is now 
appropriate to consider complete elimination of pesticide 
subsidies. This measure must, however, consider the pesticide 
requirements of these other crops which need to be encouraged 
under the diversification program. Elimination of the pesticide 
subsidy will have a negligible effect on farm income, whilst at 
the same time encouraging the use of integrated pest 
management. 
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Subsidized credit has been another tool uzed by the government
to encourage food production. But a number of studies have
shown that it has contributed to a widening gap in income
distribution in the rural areas. Low income small farmers
usually only have access to non-institutional, high interest
credit, while the .nain users of subsidized institutional loans 
are medium and large farmers. 

In recent years, there has been a move away from providing
subsicized credit for specific crops, and towards the provision of more general credit at market rates of interest (Kupedes).
However, the coverage of the Kupedes program is still rather
limited. For real improvements in the rural financial market itwill be necessary to embark on a policy of establishing a viable
rural banking system that can work efficiently, meaning that it
offers simple procedures for both credit application and saving,so that the capital resources within the rural area can be 
mobilized more readily. 

The idea of establishing a comprehensive rural banking system
is consistent with the proposals outlined elsewhere in this 
paper of adopting an 'agro-complex' approach to rural
development, implying the ofdevelopment appropriate farmingsystems supported by agro-processing and agribusiness activities.
In many rural areas the financial climate would appear ripe forthe introduction of such a banking system. couldThis usefully
be combined with wider use of the revolving 'hamlet' funds
that are having a major impact on the poorest groups in some
 
of the rural areas of Java.
 

A further area of input subsidy has been the provision ofimproved seeds. This has worked well for rice but for palawija
crops the lack of availability of improved seed has been amajor problem. The dispersed nature of palawija crop production
has not made private sector involvement in seed supply a
profitable enterprise. Given the importance of a rapid increase
in palawija crop production in Repelita V, steps will need to betaken to increase the viability of improved seed production
both on and off-Java. This will require improvements in farming
systems and regional specialization in production. 

73 



For the self-pollinating crops, varietal development and the 
distribution of improved seed by the private sector should be 
encouraged, by placing less emphasis on government seed farms 
and more on contract growers from the more advanced farmer 
groups. In the short run public breeding programs might be 
assisted by returning to them the levy raised at certification. 
Extension services could play a role by helping farmer groups 
to improve the quality of seed retained and fostering small 
farmer contract seed growers. 

The medium term goals should be to phase out all seed subsidies 
and to use the fees realized by certification to support public 
sector breeding programs. This would ensure an adequate supply 
of breeder and foundation seed for those crops in which the 
private sector is not active. 

The final 
machinery. 
should be 
prices. 

area 
Here 
phased 

of 
too, 

comment on input subsidies relates to farm 
in the interest of efficiency, the subsidy 

out and machinery be purchased at market 

III. RESEARCH STRATEGY 

A recent cross-country study by the CGIAR has shown that the 
rates of return to investment in research in agriculture as a 
whole in countries comparable to Indonesia have been more 
than 50 percent per year. In Indonesia this is borne out by the 
success of the rice breeding program which has been a 
contributory factor in leading the government to invest heavily 
in the creation and development of a national agricultural 
research service. A single multi-disciplinary multi-commodity 
Agency (AARD) has been established to conduct research on all 
aspects of crops, livestock and fisheries at both the production 
and the post-harvest level. The cumulative budget of this 
Agency from 1974 to 1986 totalled about U.S. $700 million and 
it plans to have a staff of 2500 sci.:ntists at the M.Sc. or Ph.D 
level by the end of Repelita V. 

The physical resources of thc Agency are largely in place and 
its manpower plans are not out of line with the needs of a 
country the size of Indonesia. However, the funds currently 
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being provided to support these resources are neither large
enough nor sufficiently stable to effectively carry out the type
of broadly based research program that AARD was set up to 
pursue. 

Given the long time associated with success in agricultural
research it is essential to have a strong priority setting
mechanism that recognizes short, medium and long term national
needs, comparative advantage and resource optimization. This is
needed in order to identify which potential areas of research
should be worked on and in what depth. To do this AARD
urgently requires a small central planning and programming unitwhich is freed from other operational and administrative burdens.
This unit should be attached to the office of the Directo. 
General and work closely with the Bureau of P!hpnning, Baipenas
and planners in other agencies in the agricultural sector. 

A primary task for the AARD planners is to reconcile the size
of the Agency with the budget likely to be made available to
it, so that they can define a national research policy which
realistically relates objectives to likely resources. At the present
time there would appear to be at least four options that can be 
considered: 

- full Ministry of Finance funding of the research budget to the 
level recommended below; failing this, either: 

- reducing staffing in order to release adequate furds for 
effective operational activities; or 

- maintaining existing (and proposed) staff, recognizing that
they are unlikely to have sufficient funds to conduct a 
meaningful research program, and 

- providing funds from outside of the Ministry of Finance 
through such measures as a commodity levy, private sector 
support or contract research. 

Clearly getting the right mix between people, programs and
funds is an interactive process. The World Bank has suggested
that research shcald be at level 2.0funded a of percent of the 
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agricultural GDP, which is aoout twenty times the level of 
funding now by the Government of Indonesia. However, if 
external support (which cannot be guaranteed on a long term 
basis) is taken into account, the discrepancy falls to something 
like 5 to 6 times. Given the new physical facilities just coming 
on stream and the number of staff now undergoing training 
there will be a ned for a substantial increase in budget during 
Repelita V to maintain the current level of funding per scientist. 

The Round Table working paper suggests that a more modest goal 
than the World Bank figure would be to aim at a research budget 
of 0.5 percent of the agricultural GDP or a total of perhaps 200 
billion rupiahs annually (at current prices) by the end of 
Repelita V (Nestel 1987). This would triple the current 
Government of Indonesia budget per scientist, and put it at an 
appropriate level in international terms, but would avoid either 
having many scientists in new facilities with no funds for 
research or cutting back on personnel by perhaps a half. 

If the Ministr of Finance and Bappenas arc not prepared to 
recognize more explicitly the necessity of investing in 
agricultural research at the recommended level, and an effective 
research program is to be' maintained, the fourth option, namely 
that of secking alternative sources of funding, will need to be 
examined. In this context the experience of the parastatal PTPs 
who fund most estate crop research is relevant, as are 
experiences with commodity based funding for research from 
elsewhere in the world. These experiences suggest that research 
can be productively financed by imposing some form of levy on 
all agricultural commodities passing through collection points, 
be they ports, processing facilities, procurement agencies, 
abattoirs, etc. This would make it possible to provide adequate 
funds for agricultural research without calling for direct 
governmental support. Alternatively governmental support might 
be provided for a core or routine budget with the DIP being 
replaced by some form of commodity levy. 

A commodity funding approach would also have the advantage of 
liiiking producers more closely to research and, in the long run, 
might lead to much greater producer inputs into research policy 
and strategy. It would also make it easier to provide incentives 
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for scientists in order to encourage them to work away from
Bogor and to reward them on the basis of their performance.
So long as research is purely a public good it will be difficult 
to offer scientists the sort of incentive.q needed to produce the
quality of results that will encourage an appropriate flow of 
funds into research. 

It is recognized that there is some contradiction between the
proposal to fund research from a levy and the arguments put
forward at this Round Table in favor of less regulation as a 
means of improving economic efficiency. The levy proposal is
proposed as being preferable to the second and third of the
options suggested above should direct Ministry of Finance 
support for research fail to provide the budget recommended 
above. 

Some reduction in the load of the public sector agricultural
research budget could also be made by having larger private
sector involvement in this activity. Government should adopt
measures to encourage this, recognizing that investments will 
not take place unless the private sector is able to obtain a 
rate of return from such investments that relates to the risks
entailed in this type of venture. The current low level of
involvement of the private sector in research may indicate the
 
present investment climate for such activities.
 

The main research successes in Indonesia during the last decade
have been in the area of breeding rice (and corn) varieties that 
were responsive to high levels of purchased inputs. But these
inpu:s may be less readily available in the future if subsidy
policies arc changed. I. such circumstances the maintenance of
farm income will become more dependent on lower cost crop
production strategies. These are likely to relate increasingly to
such technology as improvements in integrated pest management.
Should governmen: policy move away from its past emphasis on
yield targets and focus more heavily on efficiency, it will also 
be important for the research service to offer a rapid response
in its varietal selection programs in order to ensure that a
back up supply of suitable materials is available should input 
use decline. 
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The attainment of self-sufficiency in rice has also highlighted the 
:.eed to diversify agricultural production. But whereas much of 

the rice is grown on irrigated land in Java and the number of 

recommendation domains is relatively limited, both food and non­

food crops grow in a very wide range of agro-ecological 
environments and under many, and sometimes complex, farming 

systems, especially off-Java. However, given the limited (and 

declining) availability of land on Java and the vast land resources 
that a majoravailable in the outer islands, it is apparent 

thrust in diversification will need to take place off-Java. 

This presents another challenge to the research service, most of 

whose facilities and manpower are concentrated in the Bogor 
area, with lesser concentrations in Malang, Ujung Pandang and 

Medan. In order to serve the specific needs of farmers away 
to develop a strongerfrom these locations AARD will need 

network of sites for adaptive trials and will also need to 

carefully monitor a nation-wide system of local verification 
trials conducted by other Agencies. For many crops other than 

rice, yield levels have stagnated during the past decade and 
whilst, in the short term, this can be compensated with area 
expansion, higher yield levels brought about by technology 
transfer are essential if a sustained and satisfactory growth in 
production iF to take place. 

A major thrust in any agricultural research program is that of 

conducting maintenance research lo ensure a continuous supply 
of new cultivars in order to stabilize production. This is 

particularly important as yield ceilings start to be reached and 

also where a traditional large mix of local varieties has been 
replaced by heavy dependence on a limited number of new high 

yielding ones. Both of these circumstances apply to rice. Thus a 

major strategic decision for Repelita V must be to maintain the 
impetus of rice research (while recognizing a strategy that 
places more emphasis on efficiency). 

With better funding for research, new opportunities will arise for 
giving greater support to areas that are now relatively neglected, 

but which appear to offer opportunities for having a significant 
impact in the short or medium term. 
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Three areas of research that are currently not well developed but
which offer the good prospects of success in biological terms, in
the short run, and should be considered as high priorities are: 

- aquaculture (including mariculture) for both the export and
the domestic markets. The demand for fish is strong,
especially on Java, and growth in aquaculture offers
opportunities for improving human nutrition, creating
employment and earning foreign exchange; 

- horticulture (including floriculture) again both for expcrt
(which has largely been neglected) and domestic markets. 
Domestic demand is strong for these products, which are labor 
intensive and could offer innovative export opportunities; and 

- agro-processing, and industry, which are perhaps the areas
with the greatest employment and export earnings potential.
To support them will require major restructuring of the
research approach and much closer private sector linkages,
possibly with some form of governmental incentives or 
deregulation to promote this area of private enterprise. 

Other areas of ongoing research that require expanded effort 
include: 

- farming systems research which integrates technical and
economic activities 'avolving food crops, tree crops, livestock 
and (where relevant) fisheries. Particular emphasis needs to
be given to upland areas and under-utilized swamps whose 
special problems have, to date, been given insufficient 
attention; 

soybean research on breeding, agronomy, seed production and
integrated pest and disease control. Additional production
could lead to major saving in foreign exchange; 

- integrated biological and socio-economic research especially 
on crops such as coconuts where there is a need in the vast 
area under smallholdings to ease the financial problems
associated with replanting and on-farm processing; and 
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- agricultural biotechnology, where a more clearly articulated 
and implemented national research policy is needed, as 
discussed in the next section of this paper. 

Some areas of ongoing research would benefit from reorientation 
to bring their focus more into line with the changing nature of 
national needs. These include: 

- research on the biology and technology of food/feed crop 
relationships, geared both to maximizing farm incomes and to 
developing the more efficient use of domestic products in the 
expanding animal feed industry; 

- research on sugar, which reflects the proposed emphasis on 
rainfed cane production off-Java to release irrigated land for 
other crops; and 

- research on coffee that relates more specifically to the agro­
ecological zones and smallholder producers, who now dominate 
the production of this crop. 

Of the areas of greater emphasis suggested above, one that offers 

particularly interesting opportunities and also confronts major 

non-technical constraints, is agro-industrial development. The 

constraints arise from the range of Ministries and agencies 

whose mandates touch this sector and the number of rules, 

regulations and restrictions surrounding small scale industry. 

The wide range of crops grown in Indonesia, the country's 

apparent comparative advantage in the production of many 

crops and the growing market in the developed world for new, 
processed tropical food products, all suggest that indonesia 

should not let opportunities in the agro-industrial world pass it 

by. However, to capitalize on them will require carefully planned 

institutional and dc-regulatory actions. 

IV. BIOTECHNOLOGY 

During the past ten years there have been extraordinary advances 
of fundamental biological processes, particularlyin the knowledge 

at the cellular and molecular level. It is now possible to isolate 

individual genes and determine their structure, to modify this 
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structure in a directed way, and for some organisms, to achieve 
a particular change in the function of the organism. It'is widely
believed that these techniques can be applied to crop plants
and to domestic animals to aid in the attainment of higher
productivity. Biotechnological techniques are also expected to
figure prominently in the future production of enzymes, food 
additives, animal feeds, improved new plant varieties, specificity
of pesticides and herbicides, vaccines, plant growth hormones,
and diagnostic reagents for plant and animal diseases. 

From the agricultural standpoint there appear to be three major 
areas in which biotechnology can be expected to figure
prominently in the medium term future. 

- The introduction o, new genes into plants. This is likely to 
lead to rapid improvements in chaiacteristics controlled by
single genes (including some disease, pest and herbicide 
resistance) but it may take many years before it influences 
complex characteristics such as yield improvement, the
achievement of nitrogen fixation in non-leguminous crops, the
enhancement of photosynthetic activity, the manipulation of
growth regulators and improved stress tolerances such as fo;
salinity, low pH and drought. Furthermore, techniques for gene
manipulation have, to date, only had very limited success with 
cereal crops. 

- The growth of plants in tissue culture. This provides a 
convenient, efficient, and rapid method of crop propagation
and for the establishment of experimental crossing lines and 
genetically superior selections for commercial production. It
does not substitute for conventional plant breeding but offers 
a technique of accelerating genetic improvement and varietal 
selection and could be particularly important for tree crops. 

- The production of chemicals and biological products by
bioengineering. This has important implications in fields such 
as vaccine production and in the production of specialized
flavors and essences where, for example, the recent production
in the laboratory of pure vanilla essence could threaten the 
livelihood of producers of this crop. 
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A policy issue of immediate concern relating to biotechnology is 
that its development is taking place globally, primarily in the 
private sector where large multinational pharmaceutical and 
petrochemical companies are investing heavily. New products that 
are developed, including plant genetic materials, are patentable 
in a number of countries and this has led to understandable 
concerns. This highlights the need for Indonesia to have a 
clearly defined national strategy in the context of the rapid 
advances being made in biotechnology. 

Such a strategy has already been formulated by LIPI, but it will 
not be easy to carry out in that it involves many different 
governmental and educational institutions. A Round Table 
background paper has outlined this strategy in an agricultural 
development context (Guhardja 1987). It has placed particular 
stress on the concept of comparative advantage and the need 
to monitor both the biological and the socio-cconomic 
implications of advances in biotechnology made both in Indonesia 
and abroad. This topic will need further review as part of an 
enhanced and better funded national program for biotechnology 
research. Such a program should clearly identify what is national 
policy and wherein lie Indonesia's comparatix e advantage and 
essential needs 
can be very c
biotechnology 
responsibilities. 

in an area where research 
ostly. The agricultural comp
program should clearly 

(and 
onent 

specify 

its 
of 

development) 
the national 
institutional 

V. EXTENSION 

Over the past two decades, Indonesia has developed a network 
of 1,400 rural extension centers (RECs) staffed by some 32,000 
extension workers (PPLs and their supervisors, PPUPs). An 
adapted training and visit extension methodology is used in 
most areas, based on fortnightly visits to some 350,000 farmer 
groups with regular training from the 1400 sub'ect-mattcr 
specialists (PPS). New mechaizisms to develop a more unified 
extension service are now being put in place, but they have 
been seriously imperiled in the past year by severe cuts in 
budgetary support. As virtually no adaptive trials are at present 
being carried out, the research-extension linkage has been 
further weakened, and in many areas there is a shortage of 
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new technology to pass on to farmers. This is indicative of theway that operational budgetary cuts are impairing theeffectiveness of extension. 

The challenges for the next five year plan are to revise, wherenecessary, and implement new extension policies: 

- to maintain rice self-sufficiency,
 
- to support the Government 
 of indonesia's diversification 

program to improve both national and farmers' incomes,- to further reduce rural poverty by ensuring that all types offarmers can participate in extension programs, 
- to assist in creation of new employment opportunities, and - to achieve all of the above in the context of severe financialconstraints on the recurrent and developmental budgetary

support. 

An immediate priority is to address the severe shortage ofrecurrent funds. There is an irreducible minimum cost foroperating RECs and for providing supervision and support tothem. The Ministry of Finance should immediately restore thelevel of recurrent funding provided in 1985/1986 and considerthe need for further measures. At the same time, farmers haveto be made more self-reliant and, in the future, could even beasked to contribute to the running costs as well as participatingin the design of extension programs at the RECs. A betterbalance also has to be reached in making conjunctive use ofthe media in reaching farmers. This approach could lead tosome existing extension staff posts in densely settled irrigatedareas being relocated which would reduce extension costs in
 
those areas.
 

These comments imply a three pronged future strategy to addressthe present inadequacies in extension funding. This strategywould combine a higher level of funding, with careful evaluationof the most cost effective methods of extension delivery, andwould also gradually place more responsibility on the farmermaking him more self-reliant and giving him a larger voice inthe nature of the extension support that he receives. 
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The maintenance of rice self-sufficiency will not require any 

major changes in extension policy, since the irrigated sawah 

areas are already well served with extension staff. Special 
be given to disseminating theattention will, however, have to 

newer technologies appropriate for upland rice growing in the 

dry land areas of the Java highlands and the outer islands, as 

well as for increasing rice production in the swamps of Sumatra, 
Jaya. In all areas, special attention willKalimantan and Irian 

need to be given to the introduction of integrated pest 

management in order to reduce the problems caused by brown 

plant hopper and tungro, as well as by rodents. This will 

require involvement of plant protection staff in the main 

stream of extension programs, and developing better training 

programs in this sphere for both extension staff and farmers. 

longer going to be the driving force ofSince rice is no 
strengthening Indonesia's diversificationagricultural growth, 


program will require specific changes in extension policy.
 

Success in achieving rice self-sufficiency was assisted by the 

Bimas-targeted production programs, but upland areas have 

much more complex, cropping and farming systems, where risks 

due to rainfall uncertainty anJ weaker technologies are also 

much greater and technological recommendations have to be 

more location specific. Rigid commodity production programs 

be readily accepted by farmers unless they are developedwill not 
with more flexibility. Not all of the government's existing rice 

fully meet the needs of resource poor farmers. A caseprograms 
can be made for more flexible implementation, combining with 

extension programs with a much higher educational content and 

which contain advice on financial and socio-economic, as well as 

biological, topics. 

In line with encouraging diversification under a freer, market 

it will be desirable to have more flexibility inoriented policy, 
set Duringproduction targets, if these are to be in the future. 

the transitional phase from a directed to a market oriented 

economy, it would be preferable to base broader production 

on regional considerations, considering agro-ecologicaltargets 
conditions and comnaraiive advantage, and thereby, placing 

more emphasis on potential efficiency. 
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This approach will require effective support from AARD researchstaff who will have to ensure that their stations have regionalas well as national mandates. This will enable them to betterassist in training PPSs in the conduct of verification trials andfarming systems research so that they can develop locationspecific recommendations. In all provinces, but especially inthose where no AARD stations exist, more support should beobtained for these two tasks from the agricultural faculties ofuniversities. This will require the restoration of research -undsto the universities, whose current pool of scientific skills isunder-utilized in research. This also limits the practical trainingthat they can offer to students, who will become the nextgeneration of researchers and extension staff. 

The proposed new extension approach will also need to be moresensitive to the needs of -, rmers with varying levels of resourcesby stratifying farmers within farmer groups and developingvarying recommendations for each of them. Because of the riskfactor, poorer farmers may have difficult), in following the lead
given by their designated farmer leaders (Kontak Tari), whose
resource endowments 
 are often greater (Russell 1987). Farmergroups, therefore, need to select, from within their number,additional farmers who are representative of poorer householders
and can demonstrate to 
 others, specially prepared risk-averse programs more suited to their current stage of cevelopment. 

In some areas farmer gioups are already selecting members with
varying levels of expertise to be their spec:ialsts on particular
types of crop or livestock entLtrorise. Such an approach shouldbe encouraged in all areas. It significs a close partnershipbetween the extension worker and the farmer, so that farmersgradually become more self-reliant. The formal mechanism forthis is in place, but it is not universally followed and a moreconscious effort has to be made by extension workers towardsthe manner in which workthey with farmers and their
representative leaders. 

The need for an extension approach isthat educational ratherthan directed and the emphasis being given to the verticalintegration of crop diversification makes it apparent that newskills will have to be learned by extension staff. They will need 
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to be able to alert farmers to new agro-processing opportunities 
and to train them in the necessary skills to improve product 
quality and on-farm processing, as well as to improve grading 
and packing where necessary. This demand for more emphasis 
on skills in farm management and agro-processing will need to 
be reflected in manpower training programs. 

To reduce the costs of extension and to respond to the increased 
educational standards reached by the new farming generation, 
more use will also need to be made of the newer media 
techniques and of distance learning in the training of both 
staff and client farmers. New training policies need to be 
developed from a review of manpower needs. This will be 
essential once the priorities for Repelita V have been agreed. 
Staff training will also need to be reviewed to accommodate 
the evolving approaches to extension and the new technologies 
in communication. 

It will also be vital to further strengthen the revised extension 
organization by emphasizing the role of a single line of command 
in overseeing national programs agreed in the farmer committees 
A first step in this direction has been made by thc Ministry of 
Agriculture by appointing the Head of Extension, Education and 
Training Bureau in the' Office of the Kanwil to ovcrsec 
implementation of all extension programs and agreements reached 
in FKPP I at the provincial level, with the Bimas Secretary 
doing the same at the district lcvel. One carly step that could 
be taken would be to have the PPS in the Agricultural 
Information Centers work more closely with the economics and 
marketing staff of the four agricultural services (Dinas) in 
developing the financial and market feasibility aspccts of their 
technical recommendations. These services also nccd strengthening 
to meet the demand for financial as well as technical information 
to heip farmers in choosing between enterprises. Regrettably. in 
the recent round of budgetary cuts. the economics and marketing 
divisions suffered more heavily than did other divisions of the 
provincial Dinas. 

An effective extension program is likely to require an increased 
number and quality of PPSs. With increasing decentralization of 
development programs to the district level and below, more use 
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will also have to be made of Bappeda Tingkat 11 in the
Krbupaten, the UDKP at the Kecamatan level, and the LKMD 
af, the village level. Such measures would assist in making
f; xtension staff more aware of their role in the overall 
development program, and would help to train staff of the
various agencies concerned in developing a more concerted and
service-oriented approach. This will have cost implications
which, in part, could be met by farmers, but in the main, will
necessitate not only restoring the national budget for extension 
to its 1985/86 level but also considerably increasing it again by
the end of Repelita V. 

VI. MAIN POLICY ISSUES 

(1) The first priority policy issue relating to research and
extension in Repelita V is to define what size of national
services the Government of Indonesia is willing to support,
given its past investment in research and extension, and thevast gap between the funds currently allocated to these services 
and the sums that it is estimated that they will require to
function in a way that will meet the goals of Repelita V.
Ancillary to this topic are the questions of whether research 
could be funded by commodity levies, and extension be partially
funded by farmers or whether the private sector or the
universities (through LIl or Ministry of Education funding)
have a role to play in financing agricultural research. A related
issue is whcther savings produced by reducing the input subsidies 
could be channc.ied to support the research and extension that 
are needed to generate the growth sought in the non-rice sector. 

(2) Closely allied to the question of funding arc the
questions of new policies for planning. programming and priority
setting. In the research area a formal infrastructure appears to
be necessary to develop a program structure that will relate 
more closely to resource endowments and be less opportunistically
driven, assuming that research is better funded. For extension, 
greater cost-effectiveness could be attained by a closer
coordination of the various agencies involved in this task. Such
organizational changes for both research and extension will 
require specific policy measures to be taken. 
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(3) The Round Table papers have proposed that Repelita V 
should place less stress on yield or production targets and more 
on increased efficiency (Hedley et al., 1987, Prabowo 1987, 
Suryana 1987 and Tabor 1987). This has a number of important 
policy implications. One of these is the need to dismantle 
inefficient input subsidies for credit, pesticide and mechanization 
at an early date and fertilizer on a more gradual and carefully 
monitored basis, related to the pace of adoption of technological 
advances. Low cost technology such as integrated pest and 
disease management, as opposed to the use of agro-chemicals, 
will need more attention. Risk aversion will need more 
recognition by extension services, which will need to focus 
more on resource poor farmers rather than only on farm leaders. 

(4) Allied to the question of efficiency is the topic of 
deregpulation. Inefficient regulatory practices need to be 
cautiously dismantled, not only for inputs but also for production 
targets where comparative advantage criteria indicate the need 
for such a step, e.g., sugar. The agro-industrial sector in 
particular, offers opportunities for changes in institutional and 
regulatory practices in order to stimulate the development of 
agricultural product processing. On the extension side, 
deregulation is paralleled by the need to move from a top down 
targeted production approach to a much more educational 
approach that presents the farmer with a number of options 
from which to choose. 

(5) Given the decreasing importance of rice in the 
agricultural GDP, an appropriate diversification strategy will 
need to be developed to ensure that the future goals of the 
sector are met. This raises major policy issues for the research 
and extension services who will havc to determine how to 
readjust their programs, -based on the productivity changes that 
are feasible, given the wide range of agro-ecological 
environments, the many types of farming systems, the diversity 
of cultures and the need for environmental sustainability. All of 
these present new challenges in many parts of Indonesia. A 
parallel challenge is faced by both research and extension in 
determining how to develop an effective interface in their 
activities so that appropriate technology relevant to his needs 
reaches the farmer more rapidly. 

88
 



(6) In an Indonesian context, diversification will necessitate
developing much more agriculture off-Java. To do this effectively
the research service will need to develop a structure which will 
ensure that the results of its research are regional as well as
commodity oriented so that valid findings are available for all
major agro-ecological zones of the country. In order to inte,'ict
research findings in a local context and to be able to advise
farmers as to where they possess a comparative advantage for
specific commodities, extension personnel will require to be
better trained in financial and economic issues and to be able 
to relate these to farming systems, rather than to monoculture. 

(7) The shifts in research emphasis that are expected to take
place in V not beRepelita will only dependent upon development
goals but are also closely related to the size of the research
budget and AARD's programming capability. It is necessary to
recognize that a major part of the research budget is needed 
to maintain a steady flow of new varieties (especially cereals
and legumes) in order to keep ahead of the rapid evolution o1 
new strains of pests and diseases. At this point in time in the
planning for Renclita V the most pi'omising areas for maigr
additional research effort, providing that adequate funding
becomes available, are aquaculture (including mariculture),
horticulture (including floriculture), and agricultural product
processing. Appropriate policies will be needed to insure that
additional research in thesc areas is supported by appropriate
infrastructure so that positive research findings can be utilized
 
by farmers.
 

(8) Finally, the whole scenario of research prior*:ies (and
also commodity prospects), notwithstanding the long time 
parameters of research, needs to be kept under constant and
close review in the context of the rapid prog:ess being made in
biotechnology. The agricultural component theof national
biotechnology program itself should clearly specify where
Indonesia's comparative advantage and essential needs lie. The
potential implications of biotechnology for Indonesian agriculture 
are complex and thus need to be kept under constant and 
careful review. 
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CLOSING REMARKS
 

ROUND TABLE ON INDONESIAN AGRICULTURAL DEVELOPMENT
 

Douglas D. Hedley 

INTRODUCTION 

The Round Table on Indonesian Agricultural Development has 
stimulated a great deal of creative thinking about the directions
fnr the future of agriculture in Indonesia. The open atmosphere
at the Round Table has been important in stimulating a frank
discussioa of some difficult and highly sensitive issues. The 
broad participation, the willingness to consider differing
viewpoints and ideas, the support from the staff of the Bureau 
of Planning staff, the support of the Secretary General and ofthe Director of the Bureau of Planning have been exceedingly
valuable in encouraging dialogue and interchange among the 
participants. The involvement of senior individuals from all 
parts of the Ministry, other Ministries and several donor
agencies has added measurabiy to the discussion. A new basis
for renewed dialogue among colleagues with a sincere interest 

Indonesian agriculture has been established. All of the Round 
Table has been characterized by the interesz and willingness of 
participants possessing diverse backgrounds and a broad range of
knowledge to responsibly search for the means and directions to 
strengthen the agricultural sector. What we have learned about 
the scope of agricultural policy and the opportunity for
coordinated action is the most valuable product of the Round 
Table. 

These closing notes can only outline the alteriatives and 
suggestions made throughout the ten days. A summary could 
not do full justice to information tabled nor is it possible to 
capture the array of policy alternatives and approaciies discussed.
Nonetheless, it is possible to draw central themes that appear
to underlie the debate and discussion generated by the 
background and summary papers prepared during the Round Table. 
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THEMES OF THE ROUND TABLE
 

One cannot underestimate the importance of three words in the 
history, culture, society and politics of Indonesia. These words, 
growth, equity and stability, are deeply imprinted on the 
Indonesian consciousness and on the organization of the 
Indonesian economy. The prominence and ordering of thcse 
words has been at the heart of much of the policy debate over 
the past twenty years. Under different conditions in Indonesia, 
the ordering has been different, responding to the needs of the 
nation building and developmental processes underway. 

During the first four Repelitas, growth has been recognized as 
the source of achieving equity. The commitment to growth and 
the resulting progress in equity has lead to a remarkable 
transformation in the Indonesian economy and in the agricultural 
sector. The sustained aggregate economic growth of 7.7 perce nt 
from 1967 to 1981 cannot be matched by many otlher nations. 
Rice self-suffi':iency and the burgeoning exports of agriculture
contribute substantially to the political and ecGnomic well-being 
of Indonesia. Growth has been the primary means of improving
the quality of life across a broad spectrum of the Indonesian 
population. Equally, growth is understood as the means of 
achieving long term stability in establishing a nation containing 
diverse cultures, resources aid climates. Stability is also derived 
from the progress in equity and the quality of life. The 
agricultural sector has been a major contributor to the growth, 
equity and stability in Indonesia. Th. sector must continue this 
contribution to the vitality of the economy for broadly based 
progress in the future. 

From the Round Table, there appears to be a growing concern 
for the new sources of growth in agriculture. The international 
markets that play a growing role in the Indonesian economy 
are becoming more competitive and difficult. The GATT 
discussions create uncertainties for Indonesian agriculture. The 
domestic growth in the non-agricultural sectors has been 
slowing. Governmental budgets arc restricted due to lower oil 
prices. Currency exchange rates have changed markedly in the 
past two years alone, suggesting diffzient trading patterns, 
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requirements for economic adjustment and also someOPportunities in international 
new 

markets. As scopethe for economicpolicy increases, maintaining stability with the many uncertaintieswill require the development of good information systemsaspects of onthe economic environment that cannot be controlledby agricultural or non-agricultural policies. 

The available technology in the agricultural sector is alreadybeing used very widely in Indonesia, limiting the growth in thefuture that can come from this source alone. New technologythat can stimulate or replicate past growth in the sector maybc some distance into the future. This n,,ew technology,adaptatior itsto the diverse biogeophysical conditions in thecountry and the ancillary input requirements will need majornew knvestments at a time when budgets are restrained. Also,the r quirement for a sustainable environment and naturalresource base suggests that greater attention be placed ondesigning farming methods and relatedthe policies to supportcontinued growth in agricultural production. 

The Round Table provided for a broad review of existingeconomic circumstances and requirements for growth under thevery different conditions now prevailing in the Indonesianeconomy. The threat of more limited opportunities for growthunder current policy directions was clearly recognized. Withlower growth, the contribution of the agricultural sector tcequity will diminish. Also, lower growth will begin to callstability into question in longer Thisthe run. theme was presentin all of the debate and consideration. A conviction that newsources of growth are requircd in agriculture lies at the coreof the thinking during the Round Table and of the policy
alternatives put forward. 

THE OPPORTUNITIES 

The 'positioning' of the agricultural sector by using specificpolicies and activities during Repelita V seen centralis as tostimulating renewed agricultural growth. This positioning ,involvesa shift in sectoral policies to emphasize productivity andefficiency as the primary sources for sustained growth.argues against more rigid targeting of production and processing
It 
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and toward an agriculture driven more 	 by market incentives 
decentralized decisionagricultural sector. This argues for more 

making in the sector, leaving farmers and other agents with 

more latitude for responding to changes in relative prices, 

resource availability and trade opportunities. Nonetheless, the 
by researchreliance on productivity and efficiency, supported 

and extension investment, as the fature engines of growth will 

require new policies, to transform the current economic structore 
move toward a moreand buffer the adjustments required to 

open economy now sought at the macroeconomic level in 

Indonesia. Repelita V provides the opportunity to begin this 
conditions expected totransition, preparing for the long term 

prevail for the country. In this sense, positioning of the sector 

through sectoral policies during the next Repelita is the critical 

issue in the search for new opportunities for growth. 

Improved efficiency and productivity in the agricultural sector 
growth. T"hese criteria for the are necessary for long term 

design of agricultural policy are consistent with the 
being expressed and implementedmacroeconomic policies now 

and domestic ma.iet conditions alsofor Indonesia. International 
argue for efficiency and productivity in the sector. Equally, 

basis of improved technology cannot befuture growth on the 
anticipated without substantially larger investments in research 

and extension. 

Heavy emphasis has been placed on investments in physical, 

socio-economic, bioiogical and bio-technologicat r,,scarch and 

sustaining growth in combination withextension for 	 more 
immensityefficient and productive allocation of resources. The 

is daunting but the experience of otherof research required 
strongly supports a much greater budgetarynations very 

to this fundamental engine of agricultural growth.commitment 
the ruralEffective extension of technology to farmers and 

mechanismssector more generally as well as stronger feedback 
to setting research priorities were equallyfrom extension 

the research effort.recognized as impo,'tant in organizing 

mix of public sector funding for agriculture has been
A different 

on inputs thatproposed. Significant shifts away from subsidies 
of freeingare increasingly less efficiently utilized, as a means 
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the resources necessary to growth, aremobilize required. Greater
expenditures in research, extension, human and natural resource 
development, information systems supportto farm and sectoral
decisions, the documentation and measurement of the agro­
ecological zones and environmental conditions are envisioned as
the means for promoting efficiency and productivity. 

Deregulation has received active consideration. during 'he Round
Table. Possibly a more accurate term is 'changed regulation'.
Certainly a less regulated production milieu for agriculture isneeded to allow the productivity and efficiency to foster growth,
but at the same time, greater and d;ffercnt types. of interventions 
arc necessary to ensure sustained growth. andNew .t terent
regulation will be needed to address environmental issues
Protection under patents and property rights for private industry
will contribute, for example, to the stock of technology through
research and quality requirements for making Indonesian products
more competitive in domestic and international markets. Aswell, shifting to a more market driven, economy will require
better in ormation systems to support farmer decisions. If leftto the private sector alone, the information wiil be
underproduced from societal ofa point view; there is a role for 
government in theseorganizing information systems and in.intervening and regulating them so that societal interests arc 
served, 

Employment growth is clearly recognized as a critical
performance criterion in the Indonesian economy. Agriculture
will be expected to share in the responsibility for generating 
an economic climate supportto employment growth. Theconclusion is that efficiency and productivity, not only in the
production sector but also in the processing, handling,
transportation, communications and servicesfood sub-secvors
hold the most promise to fulfill this mandate. The production
sector alone cannot absorb the growth in the labor force;
however, the synergy between expanded agricultural output and
the value added beyond the farm gate holds great promise in
achieving the employment of large numbers of people in the rural 
and urban sectors. 
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The Round Table provided substantial information on the changes 
in the composition of consumer Jemand and the related 
implications associated with income growth for the fisheries 
and livestock sub-sectors. However, the production aspects of 
th: fisheries and livestock sub-sectors have not had the exposure 
and discussion during the Round Table that they deserve. Some 
actions need to 'Le taken to assure that these sub-sectors 
receive the same attention brought to bear on the food crops 
and estate crops sub-sectors. 

Indonesian agriculture has grown increasingly complex in the past 
two decades. This aspect of the agricultural sector places 
considerably more attention on the need for interaction among 
the sectors and sub-sectors of the economy in designing policy 
for the future. There were two broad themes throughout the 
debate on this topic. First was the recognition of greater 
interaction among the sub-sectors of agriculture. An example is 
the need for the food crops sector to generate and respond to 
the animal feed demands that are growing rapidly. Another 
example is the need for cropping systems that combine food 
crops, livestock and estate crops successfully and profitably for 
farmers while protecting the natural resource base. Second was 
the interaction required among Ministries on a scale far greater 
than in the past. Policies in the Ministries of Communications, 
Transmigration, Transportation, Transmigration, International 
Trade, Industry, Public Works, Education and Culture were 
mentioned as critical to the achievement of increased efficiency 
and productivity in agriculture. The compartmentalization of 
policy and public sector activity among Ministries may need 
rethinking to assure a growth environment for agriculture that 
includes more highly integrated production, processing, handling 
and transformation of the raw material generated from the s,.il. 
Along with the integration and interaction needed among 
Ministries' efforts, the integration among the production and 
distribution systems in the private sector is also required. In 
many commodities for which Indonesia would appear to have a 
comparative advantage based on climate, natural resources and 
labor costs, quality control through highly integrated production, 
distribution and processing systems has proven most productive 
in other countries. 
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In closing, the Round Table has attempted to seek a vision of
the directions that will most likely sustain growth and vigor in
the Indonesian agricultural sector, and continue to expand the
sectoral contribution to equity and stability. The vitality that 
efficiency and productivity can offer, supportcd by the requisite
investments in new technology, is the mainspring for establishing 
a truly "World Class" agriculture for Indonesia. 
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Boediono, 1987. "Indonesia: Past and Future Sources of Growth
and the Pole of Agriculture". Paper prepared for the Round
Table on Indonesian Agricultural Development. Ministry of
Agriculture, Jakarta, Indonesia. Mimeo. (34 pp.) 

Abstract 

The paper reviews the progress in economic development
Indonesia over the past two decades 

in 
and continues with anexamination of the growth prospects for the economy in the

decade ahead. The growth since 1967 is divided into three
distinct phases. The first is the period 1967 to 1973 in which
economic recovery and rehabilitatiur dominated the growth. The
second period, 1974-1981, was drivc.n by the growth in oil
exports, ending as the economy of Indonesia began to slow in
the early 1980s. The third period, 1982 to present, ischaracterized by the slow and later more rapid decline in export
revenues from oil and natural gas, giving rise to a nagging
balance of payments problem. For the future, three bindingconstraints are discussed: the continued pressure on balance of 
payments, the diminished cap,,city of government to finance
growth and the emerging growth requirement for employment.
The primary criterion in searching for future growth is
minimizing the domestic resource costs of production and
services in the economy. This criterion provides for the greatest
opportunity in expanding the net balance of trade through
comparative advantage. The high import propensity being
expresse~d as income growth occurs is noted as a significant
constraint. The agricultural sector is seen to be lagging in
generation of domestic savings and the linkages required to the
processing and industrial sectors of the economy. 
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Edi Guhardja, 1987. 'Progress in Biologicsl Technology for 
Indonesian Agriculture". Paper prepared for the Round Table on 
Indonesian Agricultural Development for Repelita V, Ministry of 
Agriculture, Jakarta, Indonesia. Mimeo. (13 pp.) 

Abstract 

The progress in biotechnology in Indonesia is examined and a 
comparison is made with progress in India. Biotechnology is 
defined in the paper to include genetic engineering, recombinant 
DNA, tissue culture including meristem culture, somatic cell 
culture, embryo culture, anther culture and protoplast culture. 
Examples of each are given for the Indonesian context. 
Applications for Indonesia arc given as enzyme development, 
animal feed additions, improved plant varieties, increased 
specificity of pesticides, vaccines, plant growth hormones and 
diagnostic reagents. Applications of biotechnology are categorized 
by high, medium and low value and volume of products as well 
as by high, intermediate and low technological levels. The 
organization of biotechnology in Indonesia through LIPI, AARD, 
BPPT, the universities, the Inter-University Centers and the 
private companies is outlined. A review of activities across 
many institutions involved in biotechnology in Indonesia is 
presented. 

S.R. Johnson and W.H. Meyers, 1987. "Domestic and International 
Demand for Agricultural. Products: Indonesia". Paper prepared for 
the Round Table o.n Indonesian Agricultural Development. Ministry 
of Agriculture, Jakarta, Indonesia. Mimco. (86 pp.) 

Abstract 

The paper provides a perspective for likely outcomes in the 
international markets in which Indonesian agriculture has 
traditionally participated and examines possible changes in the 
structure of dumestic food demand in Indonesia. The historical 
pattern of food crop production and demand in Indonesia is 
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reviewed showing the major gains in production achieved as
well as the increasing nutrient availability for the Indonesian 
population. Regarding the international markets, two major
features are identified of relevance to Indonesia. These are the
policies of the USA and other major exporting and importing
countries and the macroeconomic conditions affecting economic 
growth, exchange rates interest rates and governmental debt.
The implications for world markets of the 1985 U.S. Food
Security Act are examined in some detail indicating downward 
pressure on world agricultural prices, particularly in the grain
and oilseed crops, lower U.S. stocks and considerable pressure
to expand exports with subsidies. Alternative agricultural program
management in the U.S.A. designed to raise prices would likely
lower farm income and is critically dependent on the level of 
stocks available. The review of recent demand parameter
estimation for Indonesian food crops shows the rapid changes
in income elasticities in recent years with more inelastic price
elasticities emerging, lower income elasticity for rice and 
considerably higher cross price elasticities among the major
food crops. Rice continues to dominate the food budgets although
the growing cross-price elasticities suggest some substitution 
possibilities in Indonesian diets. Rice price changes also continue 
to exert considerable impact on the income distribution in the
lower income groups. Income transfer programs designed to
assist low-income households may have greater impact on demand
for staples than on demands for other foods. A general increase 
in per capita income or a shift in income distribution skewed 
to high income groups is likely\ to be accompanied with a 
greater increase in demand for the income elastic food 
commodities, particularly animal products. 
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Faisal Kasryno, 1987. "Agriculturzl Factor Input Price Policy and 
Institutional Aspects". Paper prepared 
Indonesian Agricultural Development. 
Jakarta, Indonesia. Mimeo. (107 pp.) 
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Abstract 

This paper reviews the wide range 
available on institutional aspects 

of 
of 

evidence and 
technological 

analysis 
change 

including land tenure, labor relations and income distribution. 
Following an examination of the changes in the Indonesian 
agricultural economy over the past two decades, the rural labor 
market and wage rates are explored indicating that the rural 
employment situation is changing very rapid!y in response to 
the expanding employment opportunities and rising wage rates 
in both rural and urban areas. Mechanization has been occurring 
very rapidly, particularly on Java, limiting on-farm employment 
growth to greater crop intensities and higher production levels 
although mechanization is associated with rising wage rates. 
The subsidies on inputs, fertilizer, pesticides and credit arc 
examined in some detail. The conclusion is drawn that while 
the mechanization anu pesticide subsidies can be withdrawn 
quickly, the fertilizer subsidy will take considerable time to be 
reduced significantly. Fertilizer subsidies continue to play an 
important role in augmenting fertilizer use to complement the 
rice technology and also, the compensatory policy of raising 
rice prices to offset the reduced fertilizer subsidy would result 
in rice price increases much to rapid. The fertilizer subsidy 
reduction also would have a negative impact on many of the 
secondary food crops. Policy recommendations relating to 
employment opportunity, subsidies, productivity of farm 
households, farming systems approaches to future development 
of the farming sector and the development of secondary and 
tertiary proccssing activities conclude the paper. 
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Donald 0. Mitchell, 1987. "Prospects for Agricultura! Prices andTrade". Paper prepared for the Round Table on Ir. onesian
Agricultural Development. Ministry of Agriculture, Jakarta,
Indonesia. Mimeo. (16 pp.) 

Abstract 

rhis paper reviews the general conditions foreseen in the years
ahead for agricultural prices and trade. The rapid decline inagricultural prices for most agricultural products since thehighs in the 1970s appear to be over. The World Bank index ofagricultural prices has shown a decline of 52 percent in realterms since 1974. Also, a sustained period of rapidly risingprices seems unlikely because of the combination of surplusproduction capacity and projected moderate economic growth.
The pace of growth in agricultura; exports has sloweddramatically with growth in the future of 2.8 percent foreseen.Developing countries arc forecast to grow by 4.8 percent
compared to 3.3 percent in firstthe half of the decade. The
current GATT negotiations a-c 
far 

noted, holding the potential forreaching implications for patterns and levels of trade inagricultural commodities. Three scurces of uncertainty areidentified. First, the low fertilizer prices are leading tosubstantial reductions in ferriizcg capacity in world.the Second,policy induced changes in supply within the developed world are a possibility. Third, the maturing of the green revolution
suggests that many of the initial and easy gains from thetechnology generated have been already absorbed, indicating
that further growth at past performance rates will be increasingly
difficult to achieve. 
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Donald 0. Mitchell, 1987. "Supply and 
Products in Indonesia". Paper prepared 
Indonesian Agricultural Development. 
Jakarta, Indor.-sia. Mimeo. (21 pp.) 

Production 
fo, the 
Minitry 

of 
Round 

of 

Agr'-cultural 
Table on 

Agriculture, 

Abstract 

Production growth in the food crops in Indonesia has been 
particularly rapid in the pas', twenty years. With the exception 
of rice, the food crops have expanded more rapidly off-Java 
than on-Java although Java still has the dominant share of food 
crop production. Yield increases have been the primary source 
of growth although Prea increases have contributed significantly 
in the secondary food crops. Land availability is seen to be 
limited as a future source of growth implying that yield increases 
will necessary to achieve the production growth required for 
domestic demand. Producer prices have been steadily inc-easing 
in Indonesia, contrary to the world trends in these prices. The 
low fertilizer price in Indonesia appears to be an important 
factor in achieving the growth in the past. 

Lutfi I. Nasoction, 1987. "Agricultural Markets: International, 
National and Regional Development". Paper prepared for the 
Round Table on Indonesian Agricultural Development. Ministry 
of Agriculture, Jakarta, Indonesia. Mimeo. (22 pp.) 

Abstract 

Fo!lowing a general review of performance of the Indonesian 
economy over the past several years, the changes in the domestic 
labor force and employment are examined. The labor force in 
the service sector of the economy has been growing very 
rapidly while the labor in agriculture has been declining as a 
portion of employment. Informal labor utilization appears to be 
growing quickly with urbanization. Clearly, agriculture is no 
longer a reservoir of unabsorbed labor in other sectors. Local 
marketing capability is identified as one of the most important 
components in expandiaig the wage goods of farmers. Nonetheless, 
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the unstable cropping pattcrns, limited storage capacities andlack of transportation can be disruptive to establishing marketsas well as secondary industry. isThis particulzrly evident inthe transmigration areas. Horticultural crops, fisheries productsand livestock products appear haveto very promising prospectsfor international and domestic markets. The limits on poultryenterprise size attempts to protect smallthe farmers althoughnot very effectively. Milk is expanding rapidly althoughfresh milk industry remains very small as yet. For the 
the 

future,the emphasis will need to be on comparative advantage by
region and commodity to address the issues of regionalinvestment and locational efficiency for production andprocessing. In international markets, diplomatic efforts will beneeded to assure continued access to markets, new markets willhave to be found to buil,:' upon the historic trade paterns andthe East European countries should be examined as possiLle
importers for Indonesian products. 

Barry Nestel, 1987. "Agricultural ItsResearch in Indonesia:Potential Role thein Development Process with ParticularReference to the Advancement of Biological Technology". Paperprepared for the Round Table on Indonesian AgricitlturalDevelopment, Ministry of Agriculture, Jakarta, Indonesia. Mimeo. 
(58 pp.) 

Abstract 

The paper examines the ofrate genetic progress that can beexpected in each of the major and minor food crops during thenext five to ten years, the biological constraints that need tobe overcome in order to achieve higher yields, morc efficient use of inputs and lower risks, the research priorities that needto be established to achieve continued growth and theinvestments required in research for the sur,:cssful pursuit ofthese priorities. The biggest constraint confronting Indonesianagricultural research is the absence of any well articulatednational policy that establishes a conceptual framework againstwhich research programming can be developed. This 's particularyimportant given the long developmental periods for usable 
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technology at the farm level. The care is presented for an 
expansion of agricultural research funding by five fold from 
1987-88 1,;vels, to enable productive use of the human and 
physical resources now available. The interaction between 
macroeconomic goals and the research effort to sustain 
agricultural growth is explored. Following a discussion of the 
major research requirements by crop, five priorities are 
identified. These are farming systems research, intcgratcd 
socio-economic and biological research, research on sugar and 
other possible sweeteners, particularly off-Java, soybean research 
on all aspects of production, integrated pest management, seed 
production and agronomy and the development of a clearly 
articulatcd and implcmentcd agricultural research policy with 
respect to biotechnology. 
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Dibyo Prabowo, 1987. "Production and Supply of Agricultural
Commodities". Paper prepared for the Round Table on Indonesian
Agricultural Development. Ministry of Agriculture, Jakarta,
Indonesia. Mimeo. (27 pp.) 

ALstract 

This paper reviews the transition in the agricultural sector since
1970. In addition to examining the overall performance of the 
sector, the changes in each of the major food and estatce crops
are described. The regional production, area and yield of each
of these crops is surveyed with regard to the natural resource
base found in the heterogenous regions and provinces of
Indonesia. The policy mix that has driven the growth in the
agricultural sector is described focussing on the policies that
have been directed to area expansion and yield improvement.
Irrigation, import substitution, smallholder production schemes,
fertilizer and pesticide subsidies and credit programs are
examined. Several tables giving the historical development by 
crop are included. 

John F.A. Russell, 1987. "The Role of Agricultural Extension in
Indonesia and Issues for the Next Decade". Paper prepared for
the Round Table on Indonesian Agricultural Development.
Ministry of Agriculture, Jakarta, Indonesia. Mimeo. (8 pp.) 

Abstract 

Successful agricultural extension relies on three key ingredients:
good supply of quality inputs (seeds, fertilizers and pesticides),
an acceptable production technology and a market for his
products supported by an adequate infrastructure. Other 
components are important although in a supportive role to
these three. Indonesia has succc,f"!!vy combined all of tt! 
necessary components for success in rice over the past two
decades. The difficulty lies in extending this success to other 
crops, livestock and fisheries. During the next decade, four
major objectives are discussed: maintenance of rice self­
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sufficiency, diversification of agriculture, reduction of rural 
poverty and the need to capitalise on the abundant labor 
resource available in Indonesia. Research is the key to 
rmaintaining rice self-sufficiency and continuing the diversification 
process. Better nutrition can be fostered with growing farmer 
incomes and the provision of technology to support this income 
growth. The human resource development presents some of the 
most difficult problems to Indonesia given the greater emphasis 
on management of production on farms in an expanding 
agriculture. Also, the natural resource base needs to be better 
understood and mapped to permit the adaptation of cropping 
svstems to match the resource capability and availability. The 
principal issues facing agricultural extension are: the need to 
consolidate and strengthen the management structure, 
development of more appropriate and more cost effective 
technology messages for the farm community, a shift to an 
educational approach in extension rather than an imposed 
production program, better awareness of costs associated with 
production technology, greater farmer self-reliance, emphasis on 
value added at the farm level and in agro-processing and a 
change in the mix of skills in the extension service to meet 
the above requirements. 

Achmad Suryana, 1987. "Domestic Demand for Foods and Trade 
Prospects for Agricultural Commodities". Paper prepared for the 
Round Table on Indonesian Agricultural Development. Ministry of 
Agriculture, Jakarta, Indonesia. Mimeo. (44 pp.) 

Abstract 

The paper reviews the data and differences found between the 
Susenas and food balance sheet approaches. The Susenas data 
contain much more regional and commodity detail with 
considerably lower per :apita consumption estimates than the 
food balance sheet information. While avcrage per zapita intake 
of carbohydrates has increased mcasurably in the past decade, 
certainly the lower income groups remain below adequate levels. 
The consumption patterns for each of the major staples is 
reviewed and summarized. Projections of consumption of the 
major foods are given based on the IFPRI supply and demand 
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model. Of interest, directthe human consumption of iscornexpected to fall although demandthe for corn indirectly throughanimal products can be expected to expand rapidly. Ininternational markets, the downward trend in real agriculturalprices is expected to continue, placing considerable pressure onIndonesia to become more productive and efficient. New marketswill need to be found since most exports from Indonesia ofagricultural products depend on very few importers. Developingcountries may prove to be one source of diversifying exportbuyers. Barter bemay necessary to seelk new markets in some 
areas. 

Steven R. Tabor, 1987. "Marketing in Indonesian Agriculture:International, National and Regional Development". Paper preparedfor the Round Table on Indonesian Agricultural Development.
Ministry of Agriculture, Jakarta, Indonesia. Mimco. (36 pp.) 

Abstract 

Economic growth in the rural sectors has led to an ipcreasingcommercialization of the agricuitural sector in factor, productand consumption markets and increased the reliance of the farmcommunity on the market for resource allocation signals. Thefood import balance rose steadily during 
net 

the 1970s until 1983. Thereduction in rice imports with self-sufficiency turned thisparameter downward since then. At issue is how to maintainthis pattern of an improved trade balance for the sector as awhole. The historical pattern of policy relying on protectioncreated as a conscious effort to channel resources in theextractive sector of the economy is described. Also, the morerecent barriers to trade were erected limitto the impact of thehigh propensity to import as incomes and wealth increased. Forthe future, international prices for agricultural products areforeseen to decline in real terms through the end of the century.This places very great pressure on Indonesia to seek productivityand efficiency in production and processing of foods to enablecontinued improvement in the 
for 

net trade balance. The argumenta more market oriented agriculture is developed showingthe rapid changes in the income and price elasticities for major 
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foods, suggesting considerably more latitude for price policy 
and the use of market signais to drive the sector rather than 
the more directed and targeted production systems of the past. 
Indicative planning instead of targeted area and production 
levels by crop and region, coupled with regional comparative 
advantage approaches appear to hold the best potential for 
continued growth in the sector. 
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