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ABSTRACT

Rice self-sufficiency, defined as domestic production satisfying consumption at stable prices, has
heenachieved in Indonesia through a package of policies. Significant policies were the development
of irrigation and the lowering of fetiliser costs to encourage their use as 2 necessary input for high-
vielding rice varieties. However, these were high-cost policies and their contin: :d effectiveness has
been questioned with the slowdown in yield gains, More efficient policy mixes with an emphasis on
research andextension have been suggested, This paperinvestigatesthe definitiun of Indonesian rice
self-sufficiency and develops a framework to analyse the cost-effectiveness of polivy options.
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Introduction

Indonesia has long had a policy of achieving self-sufficiency in rice, interpreted initially as domestic
production satisfying consumption at stable prices (Mears and Moclyono 1981). In fact this policy has tended
to dominate Indunesian agricuitural policies (Hedley and Tabor 1989).

Rice self-sufficiency was first achieved in Indonesia in 1984 through the use of a package of policy
instruments (Rosegrant et al, 1987, Parton etal. 1990). Significant instruments used were public investment in
irrigation infrastructure and the lowering of fertiliser costs through subsidies, the aim. of which was to
encourage the use of water and fertilisers, necessary inputs for newly developed, high-yielding rice varieties.
Other compiementary policies were alsoseenas necessary ingredientsto achieving rice self-sufficiency. These
included the provision of pesticide subsidies and credit, at times raising producer prices above world prices,
and some research and extensiorn advice, Many components of the current mix of policies work in unison. For
example, the expansion and upgrading of irrigated tand and fertiliser andrice price policies complemented cach
other inachieving the production benefits of the newly developed, high-yielding rice varietics (O’ Brien 1992).

However, there were high costs associated with achieving rice self-sufficiency through such policies.
Budgetary expenditures on the fertiliser subsidy to farmc: < are currently around $500m byt have at times
reached twice this amount {World Bank 1992). Other possible costs include losses in economic efficiency,
welfare costs and environmental damage from excessive fertiliser use. Moreover, the continued effectiveness
of the current tux of policies is being questioned (Tabor 1992y, especially in view of the slowdown in yield
cans from the miroduction of mgh-yielding rice varieties.

Rice sel-sufficiency remains a goal of Indonesian policy . although redefined somewhat to allow a smal}
level of unports m the short term (Manning 1992), Given questions concerning the cost and continued
effectiveness of the current mix of policies. it s worthwhile considering other policy mixes and their cost-
ettectvencss, The policy mixes under current consideration have less emphasis on fertiliser subsidies and new
rmgation frastructure wvestment and w2 an research and extension advice, to shift farmers closer to
efficiem production frontiers (World Bank 1992,

Thus paper considers the policy options available to mamtam Indonesian nice self-sufficieny. Inthe next
section self-sufficiency 1s defined in some detail. This is followed by some background on the trends in inputs,
production, consumption, trade and other relevant variables so as to give an overview of the operation and
performance of the current mix of policy instruments. The policy instruments are described within a
diagrammatic framework: the need to change the policy mix is then addressed in the context of the cosi-
effecuveness of current policy instruments. Finally, other policy options are assessed in terms of their cost-
effectiveness.

Self-sufficiency defined
Sell-sufficiency in its most basic sense means domestic production satisfying consumption. The basic supply
demand identity i

Production less seed and fosses plus imports and stock changes
equals available consumption.

However, seed and losses and stock changes tend 1o be relatively small (Mears and Moclyono 1981) and
self-sufficiency concerns mainly domestic production satisfying consumption. Other more detailed definitions



of self-sufficiency will be discussed throughout this section, but first the underlying objectives of self-
sufficiency are considered.

Jnderlying objectives of self-sufficiency

In Indonesia, rice self-sufficiency is not pursued for its own sake. Clearly, there are underlying objectives that
make the costs, such as high budgetary expenditures, worthwhile,

Food scif-sufficiency is just one approach to achieving the broader objective of food security, which is
basically concerned with ensuring adequate and stable supplies of food. Howover, self-sufficiency may not
be the most efiective approach to achieving food security. Relying solely on domestic production introduces
greater production risks because there 1s a narrower range of potential climatic conditions. In some countries,
such as Japan, foud self-sufficiency is dependent on the availability of imported inputs and so is not self-
sufficiency inany real sense. Moreover, thisapproachtofood security is only assecure as the suppliesof inputs.
Allerative approaches to food security nclude holding stocks, direct investments or long-term contracts in
fvod supplies from other countrivs or securing such supplies through market dependencies with domestic food
processors. and developing a more efficient domestic production sector (ABARE 1988).

Ithas heenargued that Indonesia has monopsony power in the world rice market and that self-sufficiency
15 thus cost-effecuve. However. mlowing imports, and applying a tariff if it is believed Indonesia has some
monapsony power i the world rice market, would be a more efficient means of satisfying consumption than
the mnphcnt quota introduced through a self-sufficiency policy (Fane 1992).

As 1ice 1s a basic foodstutt, self-sufficiency in rice has been justified on the grounds that it provides
support for farmers and consumers, as well as stability in prices, politics and the macroeconomy. However,
with development the importance of rice in production and consumption has and will continue (o diminish, as
will the possible merit of these justifications. Still, stability appears to be the mam underlying justification for
the rice self-sufficiency policy.

The .c objecuves will be analysed i more detail later. However, it is worth noting at this stage that key
instruments i the self <uificiency pelicy (such as the fertiliser subsidy) have not changed over a period when
the underlying hjectives justity ing such policies have ch wiged, for example from addressing market failures
such as minformation{o providing greater stability. These policy instruments must to be very flexible toremain
optimal mn such changing circumstanges.

At what price or quantity?

Itis evident from considering wadtional stable supply and demand urves as functions of price that there is
always aprice or aconstrained quantty where domestic production will satisfy consumption, Initially the total
quantity demanded at the going price may exceed the total quantity planned to be supplied at that price, An
excess demand situation may also occur as the result of e banning of imports, perhaps the easiest but most
unjustifiable means of achieving self-sufficiency. With excess demand some buyers will be unable o satisty
demand. In such urcumstances, prices will be bid up and plans revised until demand and supply equilibrate.
In some situations, such s the banning of imports, the movement in prices can result in significant revenue
transfers.

The level of prices and quantities at which domestic production and consumplion equilibrate may nog
be sociaily acceptable. Thus a more meaningful definition of self-sufficiency would incorporate, explicitly or
implicitly, *acceptable’ levels of price and consumption What s ‘acceptable’ needste . etermined on some



concrete basis, for example, nutritional standards in the case of consumption, The initial definition of self-
sufficiency used in Indonesia included the qualifier that domestic production needed to satisfy consumption
at stable prices. If the consumption level were socially acceptable at the stable level of prices then this would
indeed fit the more meaningful definition of self-sufficiency that has emerged. Socially acceptable consump-
tion levels will tend to be based onminimum levels of nutrition achieved by the majority of the population anu
as such will be affected only indirectly by general economic factors,

Consumption patterns tend to change with development and rising incomes. If Indonesia follows the
pattern of other developing countries thenit would be expected that percapita demand forrice would gradually
diminish as development progressed. In addition, Indonesia’s calorie consumption per person is already high
given its level of development, lying just below the estimated maximum level associated with the diet of high-
ncome Asian countries such as Korea, Singapore and Japan (World Bank 1992). The cereals component of
Indonesia’s calorie consumption is also relatively high. It would appear, therefore, that by world standards and
from an average nutritional point of view, the per capita consumption levels of rice associated with previous
self-sufficiency targets and prices would be judged as accepiable and that the values of these per capita levels
would tend 1o he high as development progresses . Even when per capita levels of consumption are acceptable
there may be large groups of the population consuming unaceeptably low levels. However, only policies that
specifically target these groups should be considered to address this issue, not general policies that affect
overall consumption such as price subsidies. Another aspect of changing consumption pattems, the diversi-
fication of products consumed, has implications for self-sufficiency. Self-sufficiency in a particular product
such as rice becomes less relevant as development progresses, and the issue becomes more one of nutritional
self-sufficiency.

Implications in an open economy

The discussion o Qus point has been in terms of a closed cconomy. In an open economy with excess demand,
trade would take place at world prices untit demand was satisfied. These traded prices would be lower than
the prices at which excess demand would be satisfied in a closed economy, This leads to a truer r- {uller
defimuon of self-sufficiency as domestic production satisfying consumption in an open ~conom v, or with
domestic pnices at world prices. To reflect this fuller definition, a definition that will be m re © vant when
Indonesia joins a regional free trade arrangement, the initial Indonesian definition of self-sutfi~iency would
have to be qualified 10 incorporate domestic production satisfying consumption *at stable world prices”

Tinuner (1991) makes the point that *getting prices right” is not the same as free trade at world prices,
due to additional considerations such as the instability of world prices. He describes what he calls the
*stabilisation” approach or school of thought. This approach contends that efficiency is maximised when
«ntervention is used to stabilise short-run prices but domestic prices reflect longer-run trends in international
prices. Also, competitive marketing agents operate within the price bands established by intervention. More
details on this approach are given in the section dealing with the need for policy change. The fuller definition
of self-svfficiency would fit the stabilisation school of thought if world prices were qualified to refer tolonger-
run world price trends.

Indonesia has revised its position (o a definition of self-sufficiency that is satisfied on a ‘wend” basis. It
is not clear exactly what this policy means, except that a level of imports or ‘external supplies’ is now being
allowed in some years, for examy .e when there is a drought, and is presumably being balanced by exports in
other years. The *trend’ definition of self-sufficiency fits the stabilisation school of thought. An efficient buffer
stock stabilisation scheme is likely to involve imports and exports determined on the basis of such factors as



optimum levels of storage and ihe finpact.of world prices, These optimum levels of imports and exports are
unlikely tobalance at the end of afixed period , say five vears. A policy imposing thisarbitrarily could involve
large costs. For example, initial years of drought, decrrased domestic supplies and high import prices could
be followed by *balancing” exports at prices lowered as « result of the excess supplies stimulated by earlier
high prices '

A comprehensive definition and Indonesia’s performarnce

Demand and supply are not just functions of the price of the commeodit: 1n question, as assumed earlier. For
example. supply is influenced by the costs of production, which inturn are influenced by policies such as input
subsidies. Similarly, demand is influenced by incomes, and these are affected by policies such as welfare
support. While self-sufficiency may be achieved at world prices 1 an open economy, it may also be just a
consequence of input subsidies stimulating production by lowering production costs, A truer definitionof self-
sufficiency needs 1o include not just domestic production satisfying consumption at world prices in n open
economy but account being taken of food market distortions as well. Rather than saying self-sufficiency can
be achieved at a price, it is perhaps more informative to say that there can be an economic cost to achieving
seli-sufficiency. Measunng the costs associated with self-sufficiency is far more informative than citing the
self-sufficiency rate (ratio of the total value of domestic production tothe total value of domestic consumption)
that 15 olten presented i the debate on self-sufficiency. For example. Indonesia and Thailand, both major
exporters, have self-sufficiency rates of around or above 100 per cent, but Indonesia is currently achieving this
4t a ugh cost. [t would be moie mfonmative to present these rates with and without particular distortions as
has been done by Anderson and Tyers (1992). As an aside, it is interesting to note that Anderson and Tyers
show that the removal of industrial countries” food market distortions improves the self-sufficiency of
developing countries as ag oup tincluding Indonesia) and that this sitwation is further improved by the removal
of tie developing countnies' own distortionary policies

The economic costs of achieving self -sufficiency should not be compared necessarily to zerocosts. Often
an open market policy will have associated costs; for example, there will generally be costs associated with
the nstability that often occurs mopen markets. Seli-sutficiency is not the same as stabilisation, and the costs
of policies peed to be compared to alternative policies aimed at achieving the same objectives — satisfying
consumption or aclyeving stabilisation, for example.

In the peniod 1984-88 when few rice imports entered Indonesia, domesuc prices. although higher than
international prices (Fane and Phillips 19911, did follow the long-term trend in international prices. However,
mput subsidies were substantial over thus period, ranging between $600m and $900m. Parton et al. (1990) use
a price policy model to estmate what the production and consumption siteation wouid be without fertiliser
subsidies and price support. These esumates show that self-sufficiency inits strictest sense would not have heen
achieved in the perind between 1985 and 1988 withestimatedrice deficits of between 2.561 and 4,820thousand
tonnes.

The path to self-sufficiency

How was rice self-sufficiency achieved in Indonesia in 19847 Retumning to the basic supply~demand identity,
consumption i1as tended to gradually increase, as a result of both total population and per capita consumption
increasing under such influences as improving incomes (Table 1). Population increased from a estimated



135,2 million in 1976 to an estimated 179.3 million in 1990, an.annual growth rate of around 2 percent, Real
GDP per capita increased from around 500 tRp in 1983 1o around 600 (Rp in 1989, an annual growth rate of
approximately 3 per cent.

Yield increases the key factor

Imports have been the balancing item in the basic supply-demand idenfity. Looking at the trend in production
and imponts, it can be seen (hat rice self-sufficiency was achieved through large increases in ric production,
negating the need for imports. Stimulating prodvction (o satisfy consumption, within the constraints of stable
prices, has been the main pelicy instrument, However, if production failed to satisfy consumption because of
untoreseen circumstances such as adrought then stocks would berun down by the delegated authority, Bulog.
Bujog regulates the market for rice and other commodities through its stock holdings, sales and purchases,
including its exclusive control over rice exports and imports which are important instruments under trend seif-
sufficiency. Its objectives have been stated as stabilising consumer supplies and prices; promoting domestic
production and producer incomes; supplying the military and civil service; and maintaining reserve stocks.
Bulog receives input from other agencies on such aspects of its operations as floor and ceiling prices and
provides input on related aspects such as feruliser prices (through the relationship with rice prices).

The large increases in rice production were unexpected if past projections such as those of Mears ar: 1
Moelyono (1981 are any guide. Mears and Moelyono, in their projections of rice consumption and production.
up to 1955 under altemate mcome elasticity and production growth rate estimates, only came close to self-
sufficiency with upper bound production (hased on, at the time, very optimistic production growth rate
estimates) wod lower bound consumption projecuons, As it turned out, the consumption projections were
distributed around the actual outcome whilst even the most optimistic production projections were below the
actual outcome.

Where did the increases m productioncome from — increases in areas under production (extensification),
improvements m yields (ntensification) or a combination of the two? The figures in Table 1 would suggest
the latter although improved yields appears to be the dominant factor. Areaunder crop and areaunder irrigation,
anecessary input for the use of high-yielding rice varieties, both increased.! However, the increase in yields
was much more marked.

Rice is produced mainly in Java. During 1963--90, Java accounted for more than 52 per cent of total rice
area and more thap 60 per cent of total rice production. Among off Java provinces, North Sumatra and South
Sulawesi were notable contributors to rice production with annual contributions of 6 and 7 per cent
respectively. Substantial investment and intensification efforts would be required for areas outside Java 1o
approach Java’s level of rice production.

Large increases in inputs

Wha factors or policies were responsible for increases n yields? The answers to similar questioas about
increases in irrigated area are fairly obvious, but in the case of yields a number of interconnected reasons and
relevant policies were at work. The introduction of high-yielding rice varictics following research at the
International Rice Research Institute was a key factor, as were some of the policies that facilitated the

"There have been some losses of ngh-yieldg tmgated aseas as a result of factors such as urban encroachment and industnabsation Pohicies
aimed at restncung the conversion of some ywngaied lands (o other puposes have been put i place 1o try 1o anest these losses



availability and use of the necessary inputs for applying this new technology. The increase in irrigates area
hasalready heendiscussed, butitcan bescenfrom Table 2 thatotherkey inputs such as feriilisersalso increased.
The increases in plantings of new varieties were such that, in 1987, high-yielding varieties constituted 95 per
cent of total rice area plantings and 97 per centof rice production, As anindication of the increase in credit,
the number of rural credit banks grew from 545 in 1971/72 to0 3,646 in 1986/87 (Hedley and Tabor 1989),

The story with regard to research and extension appears different. Research and dcvelapment
expenditures in 1990/91 prices fell from 104 bRp in 1982/83 to 78 bRp in 1990/91 (World Bank 1992). And
although the numberof extension workersrose from 1,584 in 1971/72t0 31,474 in 1986/87 { Hedley and Tabor
19893, expenditure per extension workerin 1990791 prices fell, for example from anestimated 790 (Rpin 1985/
86t 357 IRp in 1990/91 {World Bank 1992).

Policies aimed at increasing inputs

The higher rice prices and subsidised fertiliser prices obtained by farmers (T able 3) illustrate ow policie , were
designed to promoie the greater use of inputs and increase production. The design was quite explicit in some
cases; for example, the ratio of rice and fertiliser prices was used explicitly in the setting of these prices. The
ratio has declined in receid years as the feniliser subsidy has declined. Improved productivity in the use of
fertilisers, for example through the introduction of new technologies such as deep placement, means that the
wcentives for using lertilisers were even greater than these price ratios suggest. Series of information on
urigation subsidies andcredit are notavailahle. However, the available evidence suggests thai these production
mputs have been subsidised for as long as fertitisers have been. For example, the KUT scheme, aimed mainly
at rice farmers, provides credit at rates that are subsidised to the extent of not covering some of the
admnistrative costs, despite a rate of only 3 per cent bemg charged by the Bank of Indonesia (Fane 1991). The
government also faces Jarge costs for supplying irmigation water to farms, Costs currently run at about SUS 100
per hectare per year (World Bank 1992), and are not passed on to consumers. However. some policies, such
as those that assist sugar production, counteract policies aimed at promoting rice production.

Itis more difficuit to describe the impact of research and development on increased production. Research
and development tends to be lumpy in pature, in contrast to the more continuous pature of other inputs, and
thus there 15 no obvious shon-term relationship between expendi.ures on research and development and the
associated benefits, Certainly, in the longer term, expenditure on research and development will lead 1o
production henefits as it has m the past, one example being the development of high-yielding varieties of rice,
The timing and extent of these benetits ilu wever, will be difficult to predict.

Policy options

Figure 1 illustrates the various policy options witlin a production function framework. The figure contains
three quadratic production functions in one input, in this case fertiliser. One represents the average produciion
function currently facing farms which are evenly spread around this function. The other two represent frontier
ortechnically efficient production functions for two separate technologies, one the current technology and the
other a more advanced technology, The tangential lines are the ratio of input (o oulput prices snd touch the
frontier production functions at the points of allocative efficiency, represented by As. The points of maximum
production arc represented by Ms.

The various policies can also be represented in the figure. The policies of raising producer rrices and
subsidising fertilisers can be represented by  flattening of the tangential lines, moving the points of allocative



Figure 1
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capiial, bngationinfrastructure investment can be represented by the movement from an *old’ technelogy up
to a 'new’” technology. Research can similarly be represented by a movement upwards to a potential new
production technology. Extension can be represented by a movement from the average pro luction function
te the corresponding frontier production function,

Initially, the main objective of the policies was to move farms more tow: ds the highest possible point
of maximym production M by subsidising inputs. Efficiency is now being pramoted by agencies such as the
World Bank (1992), so that the point of allocative efficiency 4 has become more relevant.

The need for policy change

If the current mix of policies has been deemed successful in the past by Indonesian policy-makers, why the
concern - “th changing the policy mix? One reason, evident (rom the trends presented earlier, is the recent
plateauing in yields, the increase in which had been the main factor in the achicvement of self-sufficiency.

Jiven that, certainly in the short term, population growth will not fall away and per ~apita consumption of rice
will remam high, production will liave to continue to increase for self-sufficiency to be maintained. Revent
studies on Indonesian food demand all projeet continued growth in rice consumption atbeit at a significantly
slower rate, from 1,610 2.8 per cent per annum compared to 3.7 per cent in the 1980s (World Bank 1992). The
most significant factor in these projections is population growtl; n general, income growth and other factors
are of litte imponance.
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Future production increases will have to come <ither from an expansion in the area under irrigation
(movementup), renewed increasesin yields or acombinationof these. Renewed increases inyields would have
tocome fromresearch results raising the current yield plateau (movementup), additional gainsfromevenmore
intensive use of inputs (movement along) or improvements in the cificiency of the current (echnology
(movement towards). The currentmix of policies primarily targets the firsttwn, an expansion in irrigation and
intensive use of inputs.

Efficiency and policy packages

Before discussing the other mainreasonfor concerns aboutthe current mix of policies —their cosi—itis worth
making a number of general points about these policies. The first point is that, purely from the viewpoint of
ccoponiic efficiency, self-sufficiency in its basic form is not the most economically efficient means of
satisfying consumption. It is not even a sure means of satisfying consumption, as illustrated by recent
experiences with drought in Indonesia. As mentioned carlier, it has been argued that sell-suf{iciency is a cost-
effective policy because Indonesia tas monopsony power in the world rice market, Parton et al, (1990)
estimated that gasns from the effects of Indonesian domestic policies on the international market were between
180 and 620hRpirom 1985 to 1988 and that these gains led o positive net social henefit in Indonesia. However,
if Indonesia has monapsony power in the world rice market, then allowing imports and applying a tariff would
be a more efficient means of sausfying consumption than the implicit quota introduced by a self-sufficiency
policy (Fane 1992), Despite these qualifications, throughout the remainder of this paper it is taken that self-
sulticiency as mterpreted by Indonesia is a firm policy ubjective, certainly in the short term, and that the issue
10 be addressed is whether this policy objective ¢an be aclneved most efficiently th ough subsidies, price
support. extension or other means, The justificatons for self-sufficiency will be discussed later.

This 15 not to say that efficiency is unimportant in relation to self-sufficiency. Efficiency gains take the
formn of more production for the same amount of inputs. the same production for fewer mputs (these saved
inputs being able to be applied w other production), or some position between these two. In this way, gains
in efficiency can lead directly o increased production, but they can also lead to se-ondary production gains.
In a competitive economy, resour.es will be allocated to thewr most efficient marginal use, and so relative
efficiency gains in un activity will attract additional resources and lead 10 greater production in tus relatively
more efficient activity. Take irrigation as an illustration of this point. Currently it is being suggested that
resources not be mvest>d in pew irrigation developments because they are unlikely to deliver an acceptable
rate of return. Efficiency gains that lowered the cost of developing new irrigation snfrastructure or increased
the return from each unit of irrigation water could raise this rate of return 1 an acceptable level, This would
lead o increased imgation invesunent, or a slowing of the loss of irrigated lands to other uses, and increased
production. Efficiency gains should offer the same gencral incentive to increase production as input subsidies
would seemto have offered. Itis not alower input cost per se that stimulites increased praduction from afarmer
hut thie better rate of return these fower input costs induce.

The final general pointis that multiple objectives gencerally require multiple poli y instruments. The ‘self-
sufficiency’ policy has always meant more than domestic production satisfying consumption. Bulog when it
was first formed had the additional objective of stahilising prices (Timmer 1991), Achieving this objective
along with the goal of self-sufficiency just by setting praducer prices would be difficult. as one policy
instrument cannot readily achieve two policy objectives (Preston and Pagan 1982).
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Justifications for the current policy mix

The following justifications for the current mix of policies are couched mainly in terms of the fertiliser subsidy,
until recently the most expensive component. They are, however, often more generally applicable to other
compaonents as well. Most of the other components, including the component that currently costs the most,
irrigaticn development, can be thought of as input subsidies. For example, new irrigation developments would
deliver economic returns of well below 10 per cent (World Bank 1992) and would have to be subsidised if
undertaken in the current environment. Qutput price suppon. will be dealt with in the next section.

A number of arguments citing economic efficiency have been put forward to justify fertiliser subsidies
(Hedley and Tabor 1989, Timmer 1991). Examples, .nany of which arc irterrelated, include that the subsidy
resultrd in a desired accelerated adoption and optimal level of application of the uew technology of high-
vielding rice varieties, by:

« redressing a lack of information about and difficulties in technology transfer;

+ compensating for a credit market failure;

+ lowering the risks faced by individual farmers, high risk causing the private fevel of activity (o fall below
the socially optimal level;

+ stabilising the dominant cash input as pant of an overall stabilisation approach aimed at maximising
ecanomic effiviency;

* helping to achieve self-sufficier.cy which, given Indonesia’s apparent monopsony power in the world rice
market, could be cost-effective; and

+ assisting in the development and/or realisation of economies of size m the fertiliser production industry,

Such nfications can be broadly grouped into those addressing market failure, price instability and market
power. Apart from the factors of dominant cash input and economies of size in fertiliser production, the specific
Justifications apply to other input subsidies as well,

Thereisalsoaneconomic welfare case ba~ Jonthe transfer of resources to the rurai sector that may result
from the subsidy (Hedley and Tabor 1989, Timmer 1991). 1 is argued that the fertiliser subsidy results in a
more direct. timely and efficient transfer of resources to the rural sector than, say, product price policies on
their own. The economie welfare case for agricultural assistance is stronger if opportunities outside the se-tor
are limited and the sector has o provide the major employment and income opportunities. In recent times
growth in other sectors such as manufacturing and services has meant agriculture is no longer the major
provider of new employment and income opportunitics (Tomich 1992). The promotion of agri-business and
agri-indusiry witl further enhance employment opportunities outside the agricuitural sector.

Criticisms of the current policy mix

The ab we argements are not universally supported. Many of the justifications tend to be short term in nature
and no |- nger apply once development has taken place. A number of authors (for example, Hedley and Tabor
1989) have commented on how Indonesia’s fertiliser subsidy. even if appropriate in the past, has become
inapprapriate as its share of costs, and demand and supply responses, have shifted with development. With the
feruliser subsidy now making up only a small praportion of variable costs and output prices, large changes in
the subatdy would be required to change farmers® behaviour, Crop output responses with respect to fertiliser
price are now small relative to those with respect (o crop prices, suggesting that output price policies could be
amuch more powerful self-sufficiency ool than fertiliser ubsidies. In addition, Iabour demand is larger with
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respect tocrop prices thanitis withrespecttofertiliser price. The marginal productivity of fertiliserhas dropped
inrelative terms as knowledge about and co.:sumption of fertiliser has increased, so smaller benefits in terms
of increased production are now received from additional ferfiliser application. Responses in rice demand to
income and price changes hiave weakened, while the respouses between foods, and between food and non-food
goods, to changes in relative prices have strengthened. These changed responses alt suggest that the dominant
positionofrice inconsumer demandis weaken ngand with this its dominant policy position. The strategic trade
or infant industry justification for assisting fertiliser production also diminishes over time.

Moreover, even if sume of the rationales for the fertiliser subsidy are accepted in the longer term then
policies other than the fertiliser subsidy nolicy may achieve the same goals more directly. For example, if the
rationale is to redress an information failure then the appropriate policy would be better extension services.
Credit market failures would be better addressed through policics aimed directly at coirecting the amount of
credit available. Governments can probably best assist in the management of farm risk by facilitating the
development of private risk markets, through the provision of general market information, for example (Coase
1960)). Similarly, stabilisation is probably bestaddressed through the development of private risk markets, such
as futures markets. that are currently notavaitable (Newbery and Stiglitz. 1981). This may appear to be an option
only for the large estates, However, given time to deveiop without heing crowded out by government-
sponsored institutions, such markets can also become an option for the small farmer, either directly or with the
assistance of intermediaries such as farming cooperatives or merchants, If inuonesia has mon«psony power
in the world rice market then this should be eaploited by taxing trade directly rather than subsidising an input
to production. The best way of transferring resources to the rural sector will change with development and the
miroduction of a more sophisticated taxation and social welfare network, just as elasticities of supply and
demand have changed over time.

Asmentioned in the introduction, input subsidies and other current policies may itapose costs in the form
of budget costs, economic inefficiencies, welfare losses and environmental costs. These costs are discussed
in Hedley and Tabor (1989), O'Brien (1992), Parton et al. (1990), Tabor (1992), Timmer (1986), Timmer
(1991) and World Bank (1992). Examples of such costs are:

+ budget costs that take funds away from other important budget allocations, such as extension or research,
or that lead w distortions in the overall budgetary processes and macrocconoinic management,

» the physical and economic overuse of subsidised inputs;

+ theinefficient allocation of resources in both consumption and production, such as the skewing in cropping
towards those crops that make greater use of the subsidised inputs (these costs are larger the closer are the
consumption and production substitutes);

» anonentation towards quantity (for example, hybrids} at the expense of quality, leaving consumers’ real
demands vnsatisfied;

* high-cost stocks;

+ aless competitive fertiliser production industry open to cost-plus practices;

+ spillover impacts on other sectors and the macroeconomy as a result of strong and growing intersectoral
linkages throughout the Indonesian economy;

« farmers, the group the subsidy is supposed to benefit, now receiving only a small proportion of the financial
benefits of the subsidy; and

» fentiliser overuse and the associated reduced incentiv  for land conservation, both of which contribute to

environmental costs in the form of greenhouse gases, soil degradation and water poliution,




Timmer (1991) states that the choice between a free-market, an interventionist and a stabilisation
approach, each with its inherent benefits and costs, will be empirical rather than theoretical. The key question
is whether the full benefits of stabilisation are worth costs such as those just listed. Newbery and Stiglitz (1981)
developed an approach for weighing up such costs and benefits, but Timmer (1991) is critical of the approach
for ignoring the effects of stabilisation on broader investment behaviour and the macroeconomy, as well as
on consumer preferences for stability when there are adjustment costs. General equilibrium analysis
incorporating the dynamic effects of instability on investment behaviour is required to fully address this issue.
Appropriate models do not exist at the moment but are an objective of the overall project covering this work.
Despite this gap in knowledge it is still worthwhile considering other policy options that may have many of
the benefits of the current policies, such as those relating 1o stability, but fewer costs.

Choice of policy options

The policy options consist mainly of components of the suite of policies used previously. In the past the
emphasis has been on policies that have been mainly a mix of extensification through increases in irrigated
arcas and intensification through fertiliser subsidies (Booth 1988). It has been suggested that there should be
a greater emphasis on those policies orientated towards efficiency and productivity improvements through
extension and research tWorld Bank 1992). The current emphasis especially on input subsidies, will tend to
whitnt the achievement of efficiency. Some policies aimed at improving efficiency have been introduced: for
example, the fertiliser subsidy has been applied differently to various types of fertilisers, and it s been stated
that it will be phased aut. However. the detailed future direction of agricultural policy for example that of
trrigaton development, is not clear. so it is worthwhile analysing policy options in more detail.

In terms of choosing future policies 1o achieve specific ohjectives. the past impacts of various palicies
are important. What relauve influences have cutward movements in the technology frontier, learning to apply
new technology optimally tboth interms of farms relative to experimental stations and ‘best” relative to *worst'
farms) and incoatives to produce more within the same technology had on the observed increases in
production! If these vanous influences are not distinguished. then estimates of relevant policy parameters such
*sthose related to price responses and technology will be hiased. There is also the question of the ‘reversibility”
of some of these influences, for example price effects compared 1 learning effects.

First a word of waming. It is often difficult with observed real world data to separate the convoluted
mfluences of the various factors determining past impacts. A number of policies have operated as a package.
complementing thie effects of various separate policies (O'Brien 1992). Econometric estimates will often be
atfectcd by multicollinearity between the various influences. For example Booth (1988) estimated that urea
alone explained 85 per cent of the abserved variation between provinces in j ields of padi sawah in 1983,
However, similar analysis on irriganon ratios alone suggoests that these explain 80 per cent of the observed
variavon, Taking the fertiliser applications and irngation ratios together results in high explanation of 88 per
centof the observed variation but none of these explanatory factors are sigmficant as aresult of mu lticollinearity.

The situation 1s litte better with time series data. Nutriciu application alone explains 97 percent of rice
yields over the period 1969--85 whereas the irrigation ratio explains only 73 percent, Taking these explanatory
factors ogether hardly improves the best explanation and only nutriem application is a significantexplanatory
factor. However, the irrigation ratios are faisly aggregative representations of the influence of irrigation and
hasically just vapture the underlying trend common to all inputs and outputs. Trend explains 96 per cent
although nutrien' anplication is still a more significant explanation of the increase in yields. More detailed



analysis of cross-sectional/time series data might shed more light on the factors behind the increase in yields.
Overall. itis difficult withregression analysis of observed, real world data of complementary policies in action
to separate the individual impacts. In addition, many of the influences, for example the wmpact of extension
advice, cannot easily be represented in quantitative terms.

One means of separating the influences of the various factors and overcoming the lack of quantitative
measures would be tocarry out a survey of farmers to determine mqore directly the influences’ importance and
to ascertain farmers’ intended responses if some of these factors were to change, due to policy changes, say.
To date, no such survey has been published although one has recently been undertaken within the general
project in which this research is being carried out. The following analysis will attempt tomake the best use of
available information to measure the various influences,

C*eps in determining the best policy options

There are a number of steps in determin ng the best policy options. First, the potential benefits of the various
means of increasing production need to be determined along with any constraiats to achieving the increased
production. What is the possible ealontof irrigation? Howclose are levels of input use to physical and economic
opuma? And how large is the yield gap due to technical inefficiencies (currently, between hoth experimental
stations and farms and “best’ and ‘we-st” farms and. in the future, as a result of research ad. ances)?

The next step ts to determine for specific polivics what vosts are associated with the achievement of the
notential benefits. Even though there tay be large apparent gains from extension advice in narrowing the yield
gap. how cost-effective have past extension approaches heen, and can these be improved? Implemented
policies should not necessarily be aimed at where the largest gains can he made but rather where they can he
most cost-effective.

Also, some policies may only be efiective inconjunction with other policies. meaning that the best policy
optionmay be apackage of policies, In this case there would be nosingle superior poicy, although the package
of pohicies may have acommonfoundation. such as efficiency gains. Infact.a package of policies will generally
e the chosen outcome for. as menuoned earliei . there are usually multiple policy objectives which generally
require a package of pohey mstruments. However, some policies will have multiple benefits that may assist
m achieving a muluple of policy objectives. For example. introducing a policy of user-pays fees i irngation
will assistinreducing budgeteosts as well asimproving the efficiency of irrigation use, lowering environmental
costs and releasing resources o other uses. A similar situation may apply with policies mmed at improvements
w product “ty.

Aveny general view needs lobe taken of the costs of poli ies; for example, irrigation off Javacould affea
profit margins on Jave. or could impose environmental cosiv Ao nomy-wide perspective nceds to be taken
and these costs incorporated into the analysis.

The final step is to weigh the realisable benefits against thic associated costs.

These steps will now be dealt with in turn. The first step of estimating the potential benefits of and any
constraints associated with the various means of increasing production is considered initially with regard to
the main components of the current policies.

Potenual benefits

There would appear to be few potential benefits and, as discussed earlier, large cost constraints froim attempting
to increasc the intensity of fertiliser use through lzrger fertiliser subsidies. It is apparent that some fertiliser
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inputs are being overused in parts of Java, in both an ¢conomic and physical sense, and that there is little to
gain in the way of production responses from increases in fertiliser application (O°Brien 1992), Costs could
becutback by raising the price and decreasing theuse of fertilisers. In terms of Figure 1, the majority of farmers
areclustered neara pointof maximum yield in terms of fertiliserapplication, M*, Either the avera, 2 production
function currently facing farms is {lat around this point, or the ratio of input to cutput prices is htle changed
by chauges in fertiliser subsidies as output prices dorminate, or both,

As pointed ouf earlier, credit subsidies can be represented similarly to the way fertiliser subsidies have
been represented in Figure 1. There has been little analysis of the past benefits and future potential of credit
subsidies. This is perhiaps a function of the fact that credit subsidies have been applied in conjunction withother
policies in the past, making it difficult to separate their individual impact in any analysis. Given the nature of
past:chemes. it is also difficult to determine whether any impact the schemes had was a consequence of the
interest rate subsidy element or the provision of credit. The provision of credit would be 1 more direct way of
addressing any credit market failure than subsidising interest rates, Credit policies should be such that they
target the areas where greatest social benefit will be obtained. No doubt as the capital intensity of Indonesian
agriculture increases and as structural adjustment accelerates, the demand for credit will increase and the
unpact of credit policies hecome more important. Much more analysis of this policy option is required .

Past imgation developments were a fundamental component of the increase in rice yiel Is that resulted
w self-sufficiency i the 1980s. In a physical sense, there are ample opportunities for further irrigation
developments. About 7 million hectares of land off Fava has been identified by the Ministry of Public Works
as suit hle for imrigation development, with about 3 million hectares of this being so-called fow-cost
developments (World Bank 19923, In addition there 1s about 0 thousand hectares of fand within existing
irngation schemes on-Java that could be rigated at minimum cost. It is not physical constraints that will limit
the potential benefit. of ncreased production from new irrigation developments but economic cost constraints.

There has been o rapid increase in the unit costs of new irrigation developments (Rosegrant and
Pasandaran 1990) resulting in relatively low rates of return on such developments. This has been due both to
the reduced phy sical suitability of new irrigation developments and a blow-out in construction times and costs.
Thus it would appear that oniy lower cost operations. such as expansion within existing irrigation schemes and
expenditures onimproved operations and maintenance, would he economically justifiable, unless the delays
and blow -out 10 costs for new developments can be overcome,

Increasing the efficiency of current irngation schemnes (the percentage of water released at the source
that reaches production) from 30 per cent to the design efficiency of 50 per cent will result in an efiective 40
per cent mncrease i the avaitability of water for irrigation or other uses. Thus effective irrigation could he
increased a a lower cost by increasmng the efficiency of current schemes rather than developing new schemes.
This does not preclude the development of new irrigation schemes, especially if the costs of construchon can
be lowered through greater efficiencies inconstruction and the efficiency of irmigation jtself increased. In tern..
of Figuse 1, nomovement from current rain-fed technology to the more advanced irrigation technolegy occurs
because the benefits of increased production do not appewr to justify the costs involved,

Another area related to irrigation development and offering potential benefits is rural infrastructure
development in general. This category includes investments in roads, power, communications and the like. It
has been proven in the past that such investments have becn a major factor in the growth of Indonesian
agriculture and the rural economy. This type of investment can reduce input costs and production losses, open
upfew opportunitics such as in value adding and develop and integrate markets including input factor markets
such as labour markets. These investments are strongly tied to the development of agri-business and agri-



industry. There would appear to be an underinvestment in such infrastructure in much of rural Indonesia at
present. The benefits of such investments tend to be spread more widely across the rural community and have
a more direct impact on the welfare, employment opportunities and general environment of more of the
population. However, these investments could face the same difficulties as investments in imrigation
development if delays and cost blow-outs make what in planning appear appropriate investments, inappropri-
ate after the event,

One policy option, that of output price support, lras been part of the current suite of policies, with the level
of price support and fertiliser subsidy often being formally finked. It should be noted that at times prices to
Indonesian farmers have been below world prices and that the net subsidy to farmers came through the fertiliser
subsidy. However, price support, in the sense of always providing a benefit to farmers, and fertiliser subsidies
are now being considered as ~%ternatives. As mentioned earlier, as fertilisers” share of costs and demand and
supply responses have shifte. . .th development, fertiliser subsidies have become a fess effective poticy than
qutput price support, in terms both of supply response apd employment (Hedley and Tabor 1989). Questions
have also been raised about the impact of fertiliser subsidies on the efficient aliocation of resources, on the
welfare of farmers and on the environment. Gutput price support could also have an adverse impact on these
unportant aspects. Support would need to be designed to minimise any adverse impacts, for example by
ensunng that prices follow world prices in the long run; that is, by providing stabilisation benefits rather than
pure mvome transfers. In terms of Figure 1, output price support operates similarly to the fertiliser subsidy
except that it would seem to have a relatively greater impact than fertiliser subsidies on the ratio of input to
autput prices

As mentioned earlier, the henefits of research are difficult to predict, especially in 1. >hort term.
However. the World Bank (1992) Iins esumated that the introduction of hybrid rice and the development of
fugh-y1elding varieties that are pest resistant could lead in the longer term to yield gains in Indonesia of at least
20-30 per cent. hitting maximum yields from around 10 ¢/ha to near the 15 t/ha goal set for China. Past
agricultural research, buth in develaped and underdeveloped countries, has demonstrated highrates of return.
Thisconclusion dates back toGniliches 's pioneering cost- benefit study of hybrid cornresearch, which showed
internal rates of return of between 35 and 40 per cent (Griliches 1958). In general, most of the benefits of these
research advances will go to tarmers if demand is more responsive to the rescarch-induced price changes than
supply. and to consumers if the opposite situation applies. The actual outcome will depend on the nature of any
shift (for example, proportional or parallel) in the supply curve (Lindner and Jarrett 1978). Demand for
memationally traded commodities tends to be more responsive than demand for commodities that are basical ly
produced for internai consumption. Interms of Figure 1, the benefits of greater efficiencies from advancements
in technology achieved as a result of research, in general and over the long term, would appear to justify the
costs involved and would lead to more advanced technological production,

Some progressive farmers have achieved yields close to those achieved by experimental stations (Pingali
etal. 1990). Adoption of new technology has been completed for these progressive farmers and future growth
will be dependent on further advances in yields from research. However, there are still large yield differences,
estimated by Pingali et al. 1o be in the order of 20 per cent, hetw een these farmers and those at the other end
of the yield spectrum. These differences appear to be due to beter rescurce endowments, knowledge and use
of inputs. Policies can address some of these factors. Effective extension advice is one means of closing the
current and future gaps between farmers® yields and experimental maxima wchicved by applying new
technologies. There should be strong linkages between research and extension, Well-managed extension
advice has delivered high rates of return in the past(Booth 1988, Pingali et al. 1990). However, as pointed out
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by Israel (1990), many of the real problems with development programs lie in their implementation and are
a consequence of institutional and managerial problems. Future extension will face even more difficulties as
the required advice becomes more regional and more knowledge-intensive. This last aspect points to the full
benefits of extension, whi 1 require a more highly educated farming community, being gained perhaps only
over the fonger term. Interms of Figure 1, well-managedextensionadvice will move farms’ average production
function towards the current technically efficient production function or frontier,

Associated costs

The next step is to determine what costs are associated with these potential benefifs. As with earlier analysis
of current policies, the costs of the policy options will be analysed in terms of budget costs, efficiency, welfare
and environmental effects.

Proper nperations and maunienance of irrigation schemes may increase budget costs as there has been
underexpenditure in this area in the past. However, the budget costs will be nowhere near the high levels
associated with new irigation developments. Moreover, these expenditures will resultin efficiency gains and,
i turn, budget savings that can be used to benefit the welfare of the rural sector. However, if there ar2 nonew
irization developments then the direct regional welfare benefits from irrigation development will be limited
1o those regions affected by current developments. The type of irrigation development is also an issue. There
have been large losses in rice production recently as a resnlt of drought. This suggests the need 1o assess the
long-run retums from various forms of irrigation development, such as systems with larger catchment/
watershed components. A teshmcally more efficient irrigation system is likely to have environmental benefits
as well Government has controlled imrigation developments in the past but there are moves to expand the user-
pays principle i this area, which shoutd ensure lower hudget costs and more appropriate levels of expenditure
on operatinns and maintenance in the future. ,

As Indonestan eovernment spending on research has been below the levels of comparable countries, it
would appear 114t budget costs shonid increase, especially if policies aimed at maintaining self-sufficiency
through research are introduced. A perspective on this can be gained from noting that if the modest order of
net savings obtained by phasing out the fertiliser subsidy were applied to research then there would be a
doubling of government spending in this area. As mentioned cai licr, self-sufficiency is not only about increased
production but also about mcreased efficiency. In fact, given the potential benefits discussed in the beginning
of this section, the largest immediate gains fromresearch are likely to emerge fromresearch into more efficient
application of inputs,

Researchneed not be neutral in its impact. For example, many felt that the research that led to the *green
revolution” could result i greater income disparitics, and although these worst fears do not appear 01 have
eventuated, new technology can have welfare implications (Pearse 1980). However, this is really more a
question of targeling the research effort than a question of its level. No one would seem to gain from trying
to hinder technological progress as the rest of the world advances. The Agency for Agricultural Research and
Development (AARD) has placed research priority on areas of political, economic and social strategic
importance, areas with a high probability of generating afair balance of growth and equity, and biotechnology
and new product development. The question of targeding research also applies to the issuc of the environment.
Muchof theresearchinto improved methods of production: such asdeepsiting of fertilisers, has been beneficial
tothe environment, Government has had a greater role in rescarch in Indonesia than in neighbouring countries
(World Bank 1992). There are a number of justifications for government involvement in research, such as
govemment's ability to address information failures, high risks and difficulties in researchers appropriating




 the benefits of theirresearch. However, there are also strong reasons for applying the user-pays principle and

having a significant private research involvement: focusing the research, providing a compeiitive alternative
and achieving greater diversity, for example,

Appropriate levels of government extension advice are also likely to involve increases in budget costs,
as this area has been underfunded in the past (World Bank 1992), Some rast extension advice has resulted in
large efficiency gains, especially to progressive farmers, from the introduction of new technology. Further
targeted extension advice, aimed at the poorer and less educated farmers, could have significant welfare
effects. Some extension advice could also have significant impacts on the environment. For example, given
i * emphasis placed on susainable development by the World Bank and other international and Indonesian
agenciesitis likely that the eny ronmental impacts of research will be akey component of any future extension
advice. Governments have tended to play a dominant role in extension thraugh the provision of free advice.
This role has been justified on the basis of the need for independent advice. the relative isolation of farms, the
poorer education of farmers and the societal nature of some extension advice. However, this does not negate
the impaortance of private extension or of charging for services, especially if exclusive benefits are obtained
frombe advice. Charging for services inacompetitive market ensures efficiency and that the services provided
are those required. For example. charging would help extension personnel focus on their extension responsi-
hilities. the cfficient delivery of extension and the provision of the type of advice that many farmers are
apparently ser king such as whole farm management advice. There is adanger with free services that internally
setobjectives will have litde incommon with farmers” requirements, Onthe other hand, government extension
advice may be more economical due to linkages with other governm.nt institutions such as research agencies.
The basis of free government extension advice will diminish over time as information technology and rusal
development progress. and should come under continual review,

Benefits versus costs

The hinal siep in weighing up realisable benefits and the associated costs can only be done at & very general
level a1 this stage because of the lack of hard information. The additona) realisable henefits for the main
component of the current package of i icies — fertiliser subsidies — are small relative (o the associated costs
of thus policy. Price support policies in which pric s follow long-run world prices and offer farmers some
stabilisation henefits would scem (o be a better opuon thanfertiliser subsidies. Little is known of the measurable
benefits and costs associated withcreditsubsidies, except that if there were acredit market failure, the provision
of unsubsidised credit would be preferred to subsidising interest rates. New irrigation developments currently
have a rate of et of less than 10 per cent whereas more efficient operations and maintenance of current
irdnation scnemes would deliver at least the same returns but at lower cost, financiaily and probably
enviranmentaily. If the construction of new irrigation developments can be undertaken more eff; iciently then
the resultant rates ¢ retum may justify the investment. If irrigation is (o be restricted to current schemes, more
eliicient operations and maintenance may not have the same impact on specific welfare targets, for exan iple
certain isolated regions. Other infrastructure investment in roads, power and communications, for example,
may offer better rates of return and address these regional welfare aspects better, The patential benefits from
rescarch and extension are large and the associated costs low relative to those for current policies.

Given the realisable benefits and associated costs, the key question is how these potential benefits can
be most efficiently achieved, or perhaps how cffective these alternatives have Lo he for them to be preferred
over the current policies. The crux of the matter is what institutions and managerial systems ueed te he putin
place to assistin achieving optimal efficiency. It should be noted that the existence of current institutions can




hinder the developmentof mere efficient institutions, forexample because of transaction costs, externalities
orvestedinterests. Evidence fromother countries would suggest that those institutions and managerial systems
that make optimal use of whatever marke( processes can be developed in the economy are the more efficient.
This does not mean that governments have no role to play. Governments can facilitate this process, and there
will often be circumstances inwhich governments have to step in to overcome market failures when it is cost-
effective todoso. Different institutions and management systems will be preferred depending on the country.
There are lesson. to be leamed in terms of appropriate institutions and management systems from past
successes, such as the high level of communication in the Integrated Pest Management scheme, and failures,
such as some previous *top down® approaches to extension.

The Australian experience in establishing research and development corporations is an interesting
example of one institutional and managerial system atmed at maximising the potential benefits from cfficient
research and development, The key features of the Australian system are the establishment in legislation of
clear objectives and functions, boards made vp of broad and relevant expertise rather than interest groups,
operations on a commercial basis including the raising of some funds, strategic and operational plans that are
used to set priorities and evaluate programs, and accountability through annual general meetings and annual
reports, Private research is encouraged in conjunction with public research, ensuring coverage of a variety of
specific and general issues and introducing some competition (o the process, Competition is alse introduced
through the various specific commodity and general research and development corporations commissioning
research on, in some cases, similar core issues. There 15 a trade-off betwen the overlapping of public and
private research interests and the lack of competition that would otherwise be the case,

The evolution of Australia’s fertiliser policy also offers relevant institutional experience 1o Indonesia’s
self-sufficiency pohicy. Fertiliser subsidies existed in Australia up to the mud 1980s hut were withdrawn
following  sequence of Industry Commission inguiries. These public inquiries were called to investigate the
Justificatie for su I subsidies and the appeal of alternative assisiance measures, Little justification on the
grounds of weltar: or efficiency could be found for the subsidies but alternative forms of assistance could he
Justified on the grounds of campensation for the costs to agriculture of high manufacturing tariffs, Increased
funding of research, directly addressing 2 market faiture and offermg bigh returns, was suggested as being a
more beneficial form of assistance.

Much of the preceding discussion on cost-clfectiveness is hased on s theoretical position, However, as
Timmer (1991) points aut, the bass for such judgements should be empirical rather than theoretical.
Evaluations of the cost-effectiveness of past research and extension relevant to Indonesian agriculture should
be undertaken, as should similar evaluations of future efforts in these areas under various alternative
institunonal and management systems, The evaluations should clude the transfer of the research to
commercial application as this is fundamental 1 the realisation of the potential benefits, The framework for
such evaluations 1y gener.lly social cost-benefit analysis, although more specific equity and distributive
criteria have often been included in the evaluations. Key information in such evaluations would be the costs
and benefits (hoth infernal and external o the specific research), the prohabihity of success and the adoption
rate.

Congluslon

The paper has analysed agricultural policy options to maintain rice self-sufficiency in Indonesia. It has been
shown that self-sufficiency in the sense of production satisfying aceeptable consumption levels with stable




prices was first achieved in Indonesia in 1984, However, without subsidies and other assistance, itis unlikely
Indonesia would have achieved self-sufficiency at that time,

The achicvementof self-sufficic icy was theresult of increases in production, mainly from bigher yields
butalsofromincreasesinirrigatedarer e main components of the policy package used to achieve rice self-
sufficiency were input subsidies and new irrigation developments, encouraging the use of inputs through
suhsidisation,

Other policy options to maintain rice self-sufficiency in Indonesia were a minor part of this package of
policies. However, inthe futurefar greateremphasis should be placed on rescarch and extension at the expense
of the fertiliser subsidy and new irrigation developments,

It was demonstrated disgraminatically in the paper how the various components of the current poucy
package operate in different ways 10 achieve the policy objective. The fertiliser subsidy diminishes the cost
of fertifiser relative (o the price of the product, «ncouraging greater use of this major input and increased
production. Price support for the product operates similarly, New irrigation developments apen up additional
areas 1 the introduction of the high-yielding rice varietics, resulting in increased production, While efficient
operatioms and maintenance of existing irrigation schemes may not have any direct effect on production within
the schemes, the saved resources can be used to enhance production elsewhere. A similar situation applies in
the case of research, which could result in a spectrum between more production from the same inputs, or the
sume production from lewer inputs as a result of the introduction of new technology. Extension is likewise
about achieving efficiency gains through the application of current technologies,

Policy changes are bemg considered for various reasons. The growth in yields from the introduction of
high-yielding vaneues and the intensive use of inputs such as fertilisers is dissipating. The developmentof new
wngauon schemes at low cost has been completed. Future g-ins in yields and efficiencies will have 1o come
from more efticient operauons and maintenanice of current im, ion schemes, improved infrastructure,
research and more effective extension (o close the yield gap between the hest and worst farmers.

Mareover, what justifications existed for the inttial package of policies have tended to diminish aver time
as development hias taken place. Evenif the justifications are fongerterm then there would appear to be policies
that could achieve these goals more directly than the curr nt package. For example, lack of information could
be addressed through more effective extension advice. Furthermore, the current policies have high budget
vosts, involve large inefficiencies, donot appear to be achieving any welfare goals and are associated withngh
envirommental costs,

The suggested policy changes to greater emphasis on efficiency and productivity gains through better
sraigaton operabions and mamtenance, other infrastructure, research and extension will have costs, but these
will be far below those uf the current mix of policies. Proper management and targeting of the policy ophions
carfead to low budgel costs, efficiency gains and the achievement of welfare and environmental goals, Policy
aptions appear to work against each other in some cases: for example the sugar acreage constraints work aguinst
the rice self-sufficiency policy.

Even if the policy options have large potential benefits and low associated costs, the key question is how
effective these policy options will be. 11 the polential benefits of rescarch and extension, for example, are not
delivered by the policy approach then the resources spent in this area will be wasted.

Thie successful detivery of policy options depends fundamentally on putting appropriate institutional and
managerial systems in place. Overseas evidence suggests that systems that draw heavily on markel processes
perform well. Governments still have a role to play in such systems, facilitating their development and
ac Iressing arcas of market failure.

20



Indonesia will have to develop the systems that best suit its situation, This should involve analysis of the
actual performance and cost-effectiveness of current systems and alternatives. Currently there is little such
arialysis around, and policy advice is being based more on theoretical positions. Relevantinformation needs
to be collected and analysed before present systems are fully replaced,
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Table 1: Rice production, imports and consumption in Indonesia, 1969-89

Gross {mrigation Yield  Production Production Net Bulog Food!  Consumplion

axa & wet padi padi milled import end of capita milled
huvested  ares tice fice rics milled year milled rice
harvasted rice stocks rica

Year \mha} {mha) {kvha) {mt) {m) {m) {mt) (katy) {mt)
1969 8.0 6.5 2.25 18.0 12.8 0.6 0.2 11841 18.7
1970 3.1 6.7 2.38 19.3 12.2 1.0 0.4 108.5 12.9
1871 8.3 6.9 242 20.2 12,6 0.5 04 108.0 1341
1872 7.9 .8 2.45 19.4 12.3 0.7 0.2 108.3 13.4
1973 84 7.1 2.56 21.5 13.6 1.9 0.4 118.0 15.0
1974 8.5 7.3 2.64 22,5 14.2 1.1 0.8 115.6 16.1
1975 8.5 7.3 2.63 223 14.1 0.7 0.5 114.2 15.2
1976 8.4 72 2,78 233 14.7 1.3 0.6 116.2 15.8
1977 8.4 7.2 2.79 23.3 14.8 2.0 0.5 120.9 16.9
1978 8.9 7.7 2.89 25.8 16.3 1.8 0.7 123.4 17.6
1879 8.8 7.7 2.99 26.3 16.4 1.9 0.8 126.5 18.6
1880 8.0 7.8 3.29 30.0 18.4 20 1.2 130.7 19.6
1981 9.4 8.2 3.49 328 204 0.5 1.6 132.5 20.3
1982 9.0 7.9 3.74 33.6 20.9 0.3 1.0 138.8 21.8
1983 S92 8. 3.85 35.3 22.0 1.2 1.4 145.2 23.3
1984 9.8 85 39 38.1 23.7 0.4 24 140.2 23,0
1985 8.8 o 3.97 38.0 24.3 -0.4 2.1 143.2 24.0
1986 10.0 8.t 4.08 40.8 24.7 -0.2 1.9 147.4 252
1987 9.9 8.8 4.04 40.1 25.0 0.0 0.8 143.2 25.0
1888 10.* 8.3 413 41,6 25.9 0.0 1.0 150.0 26,7

1988 10:2 9.3 4.23 43.0 267 0.2 1.6 140.9 25.6

Source. Sudaryanto et al 1992,

Table 2: Rice production inputs in Indonesia, 1969/70-1989/90

Teva) ferbtiser usa Intensification

iNPK; lpwtand harvesied area

Year (kyiha) {mhz; (%)

1969.70 54.5 2.1 (26.5)
1870/71 27.4 2.t (25.6)
1971/72 66.8 2.9 (34.7)
1972/73 78.1 3.3 (41.3)
1973/74 112 1 4.1 (48.9)
1974175 10t 1 3.7 (438)
1975/76 123.1 3.6 (42.8)
1976/77 120.8 3.6 (43.2)
1977/78 162.0 4.2 (50.8)
1978/78 161.2 4.8 (54.3)
1979/80 188.3 54 (61.8)
198081 278.8 55 (61.3)
1981/82 335.5 6.2 (55.3)
1982/83 377.7 6.3 (70.6)
1983/84 368.8 6.7 (73.1)
1984/85 415.0 7.4 (75.5)
1985/86 418.0 7.7 (77.4)
1986/87 450.4 8.0 (79.7)
1987/88 463.% 8.5 (82.3)
1988/89 483.7 8.3 (82.1)
1989/90 481.8 8.8 (94.5)

Source: Sudaryanto et al.1992,




Table 3: Price of rice production inputs in Indonesia, 1969/70-1990/91

Ratio
CIF Ratio CIF to Implicit fertiliser
rice domestic rice tariff on to padifloor

price’ price? urea price

Year (SUSH) (%)
1968/70 176.0 1.32 na .78
1970771 140.0 1.22 -28.7 0.78
197172 134.0 1.28 -28.1 0.78
1972/73 188.0 1.89 -37.9 0.78
1973174 3598.0 2.59 -37.3 0.78
197475 497.0 2.45 -74.0 1.04
1975176 336.0 1.29 -53.2 0.97
1976/77 258.0 0.92 -0.9 0.97
1877/78 296.0 1.03 -21.9 1.01
1978/79 359.0 1.37 -47.3 1.07
1879/80 357.0 1.34 -58.3 1.35
198081 446.0 1.45 -54.9 1.50
1981/82 436.0 1.25 -57.1 1.7
1982/83 289.0 0.76 -52.0 1.2
198384 271.0 0.63 -40.6 1.61
198485 243.0 0.77 -46.3 1.83
188586 2150 671 -42.8 1.75
198687 2130 111 -32.7 1.40
188788 2200 1.03 -38.5 1.52
198889 302.0 119 -50.1 i.55
198990 290.0 1.10 -45.3 1.47
189091 2700 103 -38.6 1.28
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1
CI nica price 1s 5 per cent brokens price in Bangkok
“Domestic price is ap everage of loor and ceiling prices




