|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

THE__DISTRIBUTIONAL INCIDERCE OF COMMODITY PRICE
STABILIZATION IR AN OPEN ECONOMY

Peter Gibbard and Rod Tyers

Department of Economics, The Faculties
Australian National University

ABSTRACT

The effects of commodity price stabilization are generally
examined in the closed economy context with emphasis given to the
role of stocks. In the open economy, unless considerable
international market powsr is present, the degree to which
domestic prices are stabilized is determined by trade policy.
This paper employs a model which incorporates international market
power, responsiveness of planned production to price risk and the
separation of producer and consumer price policy instruments to
examine the welfare incidence of market-insulating trade policies.
The model is then illustrated using an application to Indonesian
rice policy. When domestic agents are risk averse, some
combinations of insulating policy instruments are net welfare
improving, albeit to a small extent, and no agents appear to be
significant net losers, suggesting that insulating policies are

politically easy for governments to implement.

Paper presented at the Annual Conference of the Australian
Agricultural Economics Society, University of New England,
February 11-14, 1991. Note that a more detailed version of the
paper is available as Seminar Paper No.90-04, Centre for
International Economic Studies, University of Adelaide.

THE DiSTRIBUTIONAL INCIDENCE OF COKMODITY PRICE
STAHILIZATION IN AN OPEN ECONOMY

‘The insulation of key domestic commodity markets from fluctuating prices
abroad is common in both industrial and developing countries. The policies used to
achieve this insulation are always distortionary, if to degrees which vary as border
prices change. Superficially, at least, some inefficiency is therefore suggested.
Our interest is in examining the welfare inciaeuce of such insuiation and thereby
shedding light on the reasons why it is so resdily implem d by gov ts

Before proceeding further, it is i{mportant to distinguish between the
respective roles of trade policy and stocks. Much of tho literature ca price
stabilization has focussed on stocks, most often teking tha closad economy as its
point of reference (Newbery and Stiglitz 1981, Wright and Willlams 1982 and 1984,
Hinchy and Fisher 1988). Instead, if free trade is taken aa the reference point, the
active ingredient in open economies i3 trade policy. Then, where infrastructural
costs are small, only in large countries srs stocks useful in stabilizing domestic
prices, and only via their effect on world price stability. Even in that case trade
policy, by acting directly on domestic prices, is the more powerful instrumens.,
‘The role of stocks in open econcmies is primarily to stabilize the current eccount
(the net foreign exchange cost of trads in the commodity) and not, by itself, to
maintain the stebility of relative prices in the domestic economy. Our focus in
this paper, then, is the open economy and its trade policy.

One way s government can use trads instruments to stablize domestic prices
is to impote taxes on trede which are variable through time, such as the variable
levies which have formed part of the European Common Agricultural Policy. Such
a policy reduces tariffs when world prices are high end raises them when they are

low. In staple food markets, however, most countries tend to schieve the same



effect by establishing trade monopolies which stabilize domestic prices by

managing domestic supply through imporu.l

This paper uses a partial equilibriumm model to investigate the trade policy
component of & stabilizaticn policy. The approach has four main fegtures. First,
planned production is dependent on risk, consistent with the growing body of
evidence that farmers, at least in developing countries, are averse to risk and that
this affects both their attitude to price stebilization and their production
decisions (see Binswanger 1982, Fraser 1986). Second, the provaleat "small
country” assumption is relaxed. Third, the incomes of affected groups are seen as

dependent on prices whils their ption depends on both pri and incomes.
Finally, the snalysis provides for seperate policies affecting producer and
consumer pricea.2 In estimating tho benefits from stabilization, we have adapted
the approzch of Newbery and Stiglitz (1981). Their espresmioca for producer
benefits is modified to allow for endogenous supply of producers’ lsbour and that
for consumer benefits is extended to mccommodats noa-negligible expenditure
shores.3

The approach is illustrated with an application to the rice merket in
Indonesia. Benefits and losscs to all groups of sgents from price stabilization are
shown to be small relative to incomes. Nevertheless, when all groups are risk
averse, price stabilization can be net welfare improving, Indoed, the gains from
such stabilization accrue to both induatrial capital ownsrs (paying wages which are
at least partially indexed to the rice price) and rural rice-producing houscholds,
Losses by other groups are insignificant compared to their incomes. Price
stabilization therefore emerges s an "easy” policy for governments, although one
which confers only minor benefits on the economy as a whole.

In Part I the model is introduced. Part Il then develops expreasions for the
welfare of each group of agents. Part II presents the application to Indonesia

and, finally, Part IV provides a summary of our main conclusions.

I THE MODZL

In order to focus on the effects of pure stabilization in g key domestic
commodity market, we make the standard partial equilibrium assumptions: that
the prices of other commodities and the exchange rate are exzogenows (for
plicity of pr tion, the hange rate is set at unity throughout). Risk
emanates from random disturbances to domestic production, and from
disturbences to demand and supply in the rest of the world.

N

Government policy ia specified as having two components: ocae fized (a
specific tariff or its equivalent), creating & wedgs between mean domestic prices
and the mean world price; and a variable component, ensuring oaly & frection of
any given fluctuation in the world price is trunsmitted to the domestic market.
Hence the consumer and producer price tranamission equations take the following

form:

P (P - By @
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where the subscripts p end c signify variables relating to producers and consumers
respectively; p denotes the domestic price; f is a specific tariff or subsidy and ¢
the rate of transmission of internationsl price changes to domestic prices.
Stabilization policy is therefore defined by the pair ( ‘p’ e If no stabilization
is carried out, this vector has the values (1, 1). Total stabilization, on the other

hand, is given by (0, 0.



Nomestic Sopply

Studies using the Newbery and Stiglitz approach to calculate the welfare
incidence of price stabilization generally make the simplifying assumption that
there is no supply response by producers (see, for example, Hinchy and Fisher
1988). The challenge is to formulate a model of production consistent with the
growing body of evidence that, at least in developing countries, farmers are
typically risk averse {see Binswanger 1982 mnd Antle 1987, 1989). Wright and
Williams (1984), for example, retain the sssumption that prodecers mre risk-
neutral. Our approech is to develop a linear expression for aggregate production
by risk averse farmera. The approach builds on the work of Newbory and Stiglits
€1981) and Fraser (1388, 1988). The key analytical result from Fruser (1988) i
modified for the caze of additive rizk, agzreguted and linearised for incorporation
in our simultaneous-equation, markst-equilibrivm model.

Producers are assumed identical and atomistic, esch facing ths same
additive rick. The oaly input to production is the producer’s own labmer, o,

Following Newbery and Stiglitz (1981), it is sseumed the farmer’s utility
function is separable in income and leisure. This is justified by the fact that itls

equivalent to assuming labour (or its product) and leisure are on the borderline
between being 1 and substitutes, and there is no clear empirical

cvidence either way. The marginr® disutility of labour is sesumed fixed at w.

Utility is thus given by: U = Uly) - wr. Input decisions are made at the
beginning of the period, based on expectations of cutcomes of mndom varisbles
during the period. Farmers are assumed to have Muthisn rational expectations,
Grisley and Kellogg (1983 provide empirical evidence to support this sssumption
in the case of a developing country. By the von Neumann-Morgenstern expected
utility hypothesis, farmers choose their labour allocation to solve the following

problem:

Yax EiUp 1 - wtl. an

. THE DSTRIBUTIONAL IMPACT OF STAHTLIZATION

For the calculation of benefita from stabilization, we extend the approach
developad hy Newbery and Stiglits (19813, principally to allow for risk averse
production behaviour. At an elemental level, households whose money incomes
are directly or indirectly affected by price stabilization (such &s fermers and
urban workers esming indexed wages, respectively) derive “producer benefita”.
These and other houseboldo alao derive "consumer benefits® through tha effects of
price stability on the purchesisg power of their raoney incomes,

(g2 thLOfd @AJ T.lr'n S |990)

The foregoing analytical mulu’\anaw w2 some preliminary conclusions a3 to
which groupe gain and lose from price stabilization through trade policy. Producer
price stabilization yields positive producer benefits to the farmers of the focus
commodity, but it destabilises the purchasing power of tha rural sector. Mean
government revenus from trede policy is adversely affected by producer price
stabilization. As for the stabilization of the consumer price, urban workers whose
wages are not indexed, and the rural sector, only gain if thoy are substantially risk
averse. If, on the other hand, the wages of urban workers are fully indexzed to the
commodity price, then they loss, irrespective of their 1avel of risk aversicn, whils
industrial capital owners gain from greater income stebility, Consumer price
stabilization reduces the mean revenue of the government only if the comtry 3o
particularly large and ipelestic consumer of the commodity. Other things equel,
in countsies where the demand elosticity Is low (high), comsumer price
stabilization tands to causs government revenus to fall (rioe), ard the welfers of
consumers to rise (fall).

It ia obvicus, bowever, that the welfere incidence of stabilizatica through
trade policy depends on ths size and behaviour of tho particalar commadity
market. For this reszon, we illustrats the model with an application to rice policy
in Indonesia.




. AR APPLICATION TO RICE POLICY IN INDONESIA

The National Logistica Agency of Indonesis (BULOQG) is given exclusive
rights to importation of rice for the purposs of maintaining acceptable and stable
domestic prices (Amat, 1982). It is also empowered to procure and market rice
domestically. That such policies have significantly reduced the fluctustions in
domestic consumer and producer rice prices is clear from Figure 1. The
coefficients of variatica of producer price and the consumer price, as fractions of
the coefficient of variation of the worid price, are 0.20 and 0.35 respectively.

Traditionzlly Indonesia has been & major importer of rice. Ia the 1970 end
early 1980's it was the world's largest importer. Dezpite the extraordinary growth
in domestic rice production of the mid 1980's which took Indonesia to rough self-
sufficiancy, it hes been argued that substantial imports are likely to re-omerge
(Booth 1988, Chapter 7). The wages of urban workers are compensated, at lesst
partially, for changes in the prica of rice. This is maicly through the recsipt of
payments in kind by many workers, including those in the public service anc the
military (Amat, 1982). Table 1 displays our estimates of the model peramaters for
the Indonesian case. Tho coefficient of risk aversion for tho rurel asctor, 1.2, is
the approximste mode value from Bingwangers (1980) ctudy of farmers in India.
Values of the coefficlent for ciler groups cre amsigned by cocsidering thelr
protmble magnitude relative to the farmsm’ coefficient. The guide to asigning
thess values is the findinz by Binsvwanger (1981, p. 878) that a3 wealth increnses,
the coefficlent falls.

The distributional effects of a range of slternative prico stabilization
policies in Indonesia are summerised in Tabls 2. This includss the policy which
maximises net national bensfits se well as thoss which would be conaidered
optimal by individusl groups: rice farmers, rursl consumere, urben workesrs,
industria] capital owners and the government. In what follows we discums the
implications of stabilization for each group in turn,

FIGURE 1

Ren}? Producer, Cocsumer, aad Border Rice

Price

(1980 Rupiah/kg)
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Source:  Various issues of Indikator Ekonomi, Internationsl Financial Statistica.
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fic Optimal Policies

___ﬂmi_;
Benefit

National Welfare Maximizing
Policy (.25, .35)

Benefit Benefit Benef it Benefit Benefit
policy (1980 as § of as § of {1980 a3 8 of as § of
(4nr8.) billion Group Group billion Group Group
prre Rupiah) Incore Bxponditure  Rupiah) Income Expenditure
on Rice on Rice
Procducer fenefits to
Piee Farmers (.1, 1) 92.8 1.4 - 87.9 1.3 -
Consumer Penefits to
Rural Sector (1, 1) 0 ] 0 -32.1 -0.1 -U.8
kural Sector (.25, 1) 61.0 0.3 1.6 55.4 0.25 1.4
tirhan Workers
(tull tndexation) a, n 0 0 0 ~-1.8 ~-0,U1 ~U.2
Urban Workers
(no indexaticn) (1, 0 5.9 0.US 0.5 € - -¢
Industrial Capital Owners
{Eull tndexation) (1, 0 13.5 0.6 - 7.8 0.3 -
Government (1, .65) 7.3 0.05 - -3.3 -0,02 -
Net Nomestic Rensfit (.25, .35) 58.4 0P 1.2 58,4 0.1° 1.2
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These results have heen derived using the rcdel presented in ths text and parameters fram Table 1.
This figure {s taken as a percentage of national incoma,
This figure is amitted because the national welfave maximising policy is derived assuming full indexation,
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Rice producers benefit from producer price stabilization. Relative to free
trade, complete stabilization of the producer price increases mean farm income
by 0.3 per cent. Furthermore, any degree of producer price stabilization, relative
to free trade, improves farm income stability. The link between natural

production fluctusations and oppoeing fluctuations in the domestic market price,
the strength of which deponds on Indonesia’s international ket power, is not

sufficiently strong to generate the destabilizing effects discussed in Part IK1).
The link is sufficiently strong, bowever, to ensure that maximum incomo stability
is achieved by a level of producer price stabilization less than total: by s ’p of
0.1. The rice farmers in this spplication behave cautiously (R = 1.2 > 1) 80 they
reduce their labour supply 8s income risk is reduced. Their benafit from doing wo,
however, is always dominated by the aforementioned zains in the mean and
stability of farm income. Cousumer price stabilization, on ths other hand, hes
little impact on producer welfare, agaic because Indonesia’s internetional market
power is insufficient for domestic producer prices to be affected. Oversll,
producer benefits are wmaximized by a high degree of peoducer price
stabilization. The benefit to rice producers from Uils policy is about 1.4 per cant
of their base income.

For our purposes, a perticularly important conclusion coscerns the rols of
the supply response to price risk. Igroring this responeo (s in mos? poioe workd
would have lad to considerable insccurscies in estimates of producer bemefita,
For sxampls, the benefits from the optimal policy for rice farmers are overstatad
by 80 per cent {f wmean production i3 essumed conatant.

The effects of price stabilization on rural conssmers stem msloly fres
changes in the covariance between consumer price and rural income sod in the
varisnce of the consumer price. Consumers gein from a reduction in the variance
of the consumer prics only if they are hizhly risk averse relative to the siastizity
of demsgnd. In the Indopesian case, with R = 1.2 and low price elasticitiss of
demand, the risk benefits are approximately offsst by Weugh-Oi-Massell losses.

Y

Thus, the welfare of rural consumers 1s roughly independent of the consumer price

vanance. [t is, nevertheless, strungly influenced by the covariance between the

consu.cer pnce and rursl tncey wxcome Were 1t ample ted, total cx

price atabilization would, by weskening this covariance, cause a loas to rursl
consumers oqual to 0.9 per cent of their expenditure on rice, or ehout 0.16 per

cent of total rural income. But overull, producer gains dominate the rural interest
in price stabilization. The rural sector as & whole receives its mazimum benefit
tequal to 0.3 per cent of base income) from pertial producer price stabilization

(op - 0.25, OC = 1)

Turning to the urban sector, Indonesian urban workers have lower price and
income elasticities of demand than rural dwellers (Dixon, 1882), and are sssumed
more risk averse. They are sufficiently risk averss relative to their elasticity of
demand to ensure that, so long as their incomes are independent of the rics price,
they guin from consumer price stabilization. These benefits are mazimized if the
policy is up- 1, 0, = 0. This yields a gain of 0.5 per cent of their tota!
expenditurg on rice, or 0.05 per cent of thsir total lneoae-ﬁ As we sew io Part
1, however, if their wages are indexed to the rics price, urban workars tend to
lose (the Waugh-Oi-Hamsell effect operates untrammelled), but to & smaller
extent. At its largest, when consumer price stabilization fa total, this loss is caly
0.2 per cent of their rice expenditure or 0.02 per cent of their total income.

Where wages are indexed to the rice prico, incisirial capital owaers guin
from consumer price stabilization since it smooths income from capital. They are
fairly indiffereat to the level of producer price stehbilization, ms predicted in Part
II. The best outcoms for industrial capital owners Is total stabilization of the
consumer price, yielding a benefit of about 0.6 par cent of thelr income.

Ths impact of stabilization on govemment revenus also follows the

analytical results of Part @l. The expected oat re potition is edvorssly

afll d by prod price stabilization. But the effect of coosumer price

stahbilization on mean zovernment revenus depends upon the market power of the
country relative to the elasticity of domestic demand. Indonesia has o faisly high
level of market power but s low elasticity of demand, There is therefore &




positive correlation between Indonesian imports and world prices. Thus, consumer
price stabilization increasea the mean revenue from selling the domestically
procured rice to consumers, but it reduces the mean revenue from eelling
imported rice to consumers. The former offect dominates at low levels of
stabilization, but the latter effect dominates at higher levela. The policy

maximizing mean gove.nment revenue is (¢

p-l. ac-.d), which increases

mean government revenue by 0.09 per cent.

All price stabilizing policies destabilize Indonesian government revenue.
Where producer and consumer policies are similar, the destabilizing effect is
small: for all policies such that !Op -el s 0.1, tho standard deviation in
government revenus is increesod by less than half. Widaly divergent policies
causs massive revenus instebiiity, however. Tha policy (1, 0) increasss the
standard deviation in revense twelvefold. In calculsting the overall banefit to the
government, the mean revenus effect tonds to dominate the ctability effect,
except where producer and coasumer price policies are very divergent. Ths worst
outcomas is that which generates maximum instability, (1, 0). The bast satocoma is
similar to the policy which maximisss mean revenus, (1, .85), and the benefit s

0.05 per cent of mesn government revenue.

The net welfare effect oo the economy s a whole is mecoured, for the case
where urban wsges are fully indexod to the rico price, &s the sum of the benafits
accruing to each group of agents. The net offects of various combinations of
price stabilization are illustrated by the costour dlagram in Figure 2. Al
atabilization policies result in positive net welfare benafita, except thoso invelving
# low degree of producer price stabilizstion and & high degres of consumer price
stabilization. The losses in this region are mainly due to high instability in
government revenue associated with such policies. Net welfgre is maximized by

the policy (.25, .35), which yields a net gain of about 0.1 per cent of national

FIGURE 2
Bifoct of Price Stabilization on Net Natiooal Welfare!
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[} The diagram depicts contours of constant net nation:l benefit to Indonesia,
over the range of feasible price stabilization schemes  Net national benefit
is measured in billions of 1950 rupiah.
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income. The welfare incidence of this policy is recorded in Thabls 2. Producer
benefits to the rural soctor are the largest component of this gain. These are
somewhat mitigated by lossea to the rural sector as consumers, but oversll the
rural sector would be the major beneficiary of such & price stabilizaticn scheme.
Assuming wages are fully indexed, industrial capital owners receive a small but
significant gain from this policy. YUrban workers lose, but this loss is trivial
relative to the net national benefit and to their incomes. In reslity, tho loss is
smaller than this, as the indexation of wages to the price of rice in Indonesia is

~

lesa than totsl.

V. CONCLUSION

This paper introduces @ model for the enalysis of commodity price
siabilization through trad: rad domestic pricing policies. The thres mala festurus
which distinguish thy model are found to significently sffect the recults
obtained. Internstional merket powor is impeziant not so much baceme it ellows
the mean price to vary, but becsuss it captures tho effect of domestic schemes oo
tho variance of ths world price and the covariance botwoen ths world prios and
domestic production. Incorporating the responas of planved production to price
risk greatly alters estimated producer benefits from statilization. And, {inally, in
assesaing price etabilization policies, it is important to distingulsh betwoen
consumer and procucer price stabilizstion, since any divergonce betwess them has
widely different welfare impacts depending on its direction.

Possible ana’vtical improvements in subsoquent spolications of the model
include the relaxation of some of the restrictive assumptions. This wmight, for
example, allow for multiple crops and inputs, u variable disutility from labour, &
non-separable utility function, and a variable coefficient of risk aversion. Finully,

some empirical testing of how well the model represents the behaviour of
indonesian agents would be necessary to transform what is presently en

illustration into a strict analysis of Indonesian policy.

The illustrative application o Indonesia is peverthelesa informative. It
suggests that commodity price stabilization schemes which rely oa trede and price
policy alone may be justified on the grounds of oaticnal welfare. Ignoring
administrative and infrastructurel costs, cet welfare gains result from
stabilization policies, excepting only those combining a high level of consumer
price stabilization and a low level of producer price stabilization. But the net
benefita ara small, amounting to, at most, about 0.1 per cent of national income.
This seeming trivislity notwithstanding, noas of the groups in Indonesia can be
expected to epply pressure on the government to preveat the realization of that
benefit: the rural sactor and industrial capital owners both gato sigatficantly; sad
the effect cn urban workere (at lsast those whoso wages sre partially or fully
indexed to the rice price) is inaignificant. Eence, whils the nst domestic benefit
to Indozesia is small, the government is able t intarvens to stabilize the domestic
price of rica because it can tiuthfully claim net national bessiits gnd becawss
there are no opposing ted in Tha teapl tion of commedity price
stabilization schemes might therefore ba ssen es reflecting the mational intarest
rather than differeatial political pressure. Whethes thie is true in fact depends cn
a comparison of the net national bezefits with the sdministrative snd other costs

of the state trading institutiona which carry out stabilizatioa policiea.



For example, the Nstional Logistics Agency of Indonesia, India's Food
Corporation, and Malayma's National Paddy and Rice Authority.

irspection of a sample of estimates of elssticities of transmission of
intemational price changes to domeatic prices (Tyers and Anderson 1989),
reveals many cases of significant differences between the clasticities of

isalon for o and producer prices - particulerly for coarse
grain, rice and livestock products.

Zwart and Blandford (1983) use & eimpler model (it recognizes neither the
feedback effect between income and consumption, nor the producers’
aversion to risk) to analyze the effect of domestic price stabilization by
trade policy on stebility is the world market, and how this foods back into
tha domestic economy. However they stop short: of determining the
distributional impact of such a policy. Tyers and Anderson (forthcoming) use
8 simple model of a small open economy to obtain expressions for benefits to
various groupa. That analysis embodies soms sensitive essumptions,
however. Theas we relax in thia paper.

The ameallness of thess effocts can partly be explained by the low elasticitiss
of demand - ensuring & weak Waugh-Oi-Hassell effect. On the other hand,
the results aro consistent with other studies finding weak effects on
consumers (see Newbery and Stiglitz, 1981, p. 297,
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