%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & 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.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

39th Annual Conference of the Australian Agricultural Economics Society
University of Western Australia, February 14-16 1995

PRICE EQUALISATION IN THE RICE INDUSTRY
AND THE DEVELOPMENT OF A SPATIAL
EQUILIBRIUM MODEL

Randall Jones', Carolynnc James™ and Gordon MacAulay™

Abstract

Previous studies have identified a number of economic implications associated with rice
marketing arrangements, particularly price equalisation and cost and revenue pooling.
The objective of this paper is to present a theoretical model of the NSW rice mdusuy
which indicates the arcas of possible social gains and losses resulting from price
equalisation. A description is given of a spatial equilibrium model of the rice industry
which is being developed to estimate the extent of any social gains or losses.
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1. Introduction
1.1 Background

NSW is currently the only Australian rice producing state. Estimated production for 1994 was
1,082,175 tonnes of paddy' rice, at an estimated gross value to growers of $240 million (Rice
Marketing Board for the State of New South Wales 1994). Exports account for approximately
85 per cent of production with the remainder disposed of on the domestic market. Domestic
rice use® averages 100,000 tonnes’ per annum in recent years, 30,000 of which is made up of

imports.

The NSW rice industry is geographically concentrated in the irrigation areas and districts of the
Murrumbidgee and Murray Valleys located in southern NSW. In 1994 there were 2,603 rice
growers who harvested 132,195 hectares at an average yield of 8.19 tonnes per hectare (Rice
Marketing Board for the State of New South Wales 1994). NSW predominantly produces
Jjaponica varieties of rice. The varictal breakdown of production in 1994 was 764,101 tonnes
of japonica. 280,880 tonnes of indica and 37,194 tonnes of fragrant varieties.

The marketing of rice produced in NSW is regulated under the Marketing of Primary Products
Act (1983). The NSW Rice Marketing Board (RMB) was established in 1928 under the
previous Marketing of Primary Products Act. Rice not voluntarily delivered to the
Ricegrowers Cooperative Limited (RCL) within 7 days of harvest is vested® in the RMB and
must be delivered to the RCL (pursuant 1o an agreement between RCL and RMB). To exercise
those vesting powers granted by the State legislation the RMB is exempt under the Marketing
of Primary Products Act (1983) from the Commonwealth Trade Practices Act (1974), which
would normally prohibit control over the marketing of rice under anti-competitive conditions.

As a result of perceived duplication of duties, in 1985 the functions of the RMB and the RCL
were merged. The RMB is no longer involved in the day to day marketing of paddy rice and
vesting of the NSW crop appears to be the major remaining function of the Board, The RMB,
apart from the Board Secretary, has no staff of its own with the four grower elected members
of the Board also being members of RCL.

An important component of the 1985 merger was the appointment of RCL to be the sole agent
of the RMB. Consequently, RCL carries out all rice milling and marketing functions and
controls the wholesale marketing of milled rice on both the domestic and export markets.

The resulting institutional arrangement in the rice industry allows RCL to equalise retumns
between the domestic and export markets, pool revenues across markets, time and quality, and
pool the costs of receival, storage, milling and marketing across individual growers.

During 1994 the rice industry requested from the Minister for Agriculture and Fisheries an
extension to the vesting powers of the RMB. The rice industry request was based on a number
of reasons. First, there had been a significant expansion of rice production in NSW in recent
years which had presented the industry with a challenge to provide sufficient infrastructure to
cope with expanded production involving a large capital investment program funded from

! Harvested rice is called paddy. Through the milling process, after removal of the husk it becomes *brown
rice’, and once the brown layer is removed the product becornes *white rice’.

! Excludes stock changes.

: Mitled rice. The conversion from paddy to a milled product results ina 30 1o 35 per cent weight reduction,
R;’;}c cffeer of the vesting power is tiat upon the crop coming into existence it becomes tic praperty of the

i




borrowings. The industry belicved that only with the continuation of vesting, whereby there is
surcty ol total crop delivery, would lenders have confidence in the rice industry’s repay, .ent
capacity.

Second, the rice industry belicved that the issucs of vesting and single desk selling were
inextricably linked. The industry is strongly of the opinion that maintenance of the single desk
exporter status of the RCL has allowed the rice industry to extract price premiums from
particular export markets by having a greater degree of market power. The industry argues
that maintenance of single desk negotiation is fundamental to success in securing access to the

Japanese rice market.

The NSW Government in December 1994 agreed to a 3 year extension of the vesting powers
of the RMB, from 31 January 1996 to 31 January 1999. A condition of the extension was that
a review of the RMB, based on net public benefit, would be undertaken.

Any such review would have to weigh up potential social costs which result from the current
marketing arrangements (such as price equalisation and pooling of costs and revenues) against
any benefits which may result from single desk selling. This paper outlines a methodology by
which an estimate may be made of the social costs associated with price equalisation.

1.2 Previous studies

The Industries Assistance Commission (IAC) originally estimated a transfer from consumers to
producers, the ‘producer transter’, of $9.8 million in 1986-87 (Industries Assistance
Commission 1987). The Industry Commission (1990) revised the approach for measuring the
effective rate of assistance of the rice industry after discussions with the industry. The producer
transfer for 1988-89 was estimated at $6 million and the effective rate of assistance was
calculated to be 11 per cent. The effective rate of assistance for total agriculture was 8 per cent
for the same period.

The producer transfer is determined by multiplying the difference between domestic and export
prices by domestic sales. The use of export parity as the appropriate benchmark indicates the
maximum amount of assistance available to the industry from the marketing arrangements. The
rice industry, however, questioned the existence of any producer transfer claiming thatin a
deregulated environment domestic prices would be maintained at levels closer to import parity
due to the local advantages associated with domestically produced rice.

The producer transfer estimated by the Industry Commission is simply a measure of revenue
flows from sectors of the economy. It is not a measure of economic surplus or the costs of
resource misallocation and consequently may be an underestimate of the actual welfare impacts
of the marketing arrangements.

As part of the NSW Govermment's review of statutory marketing, the rationale of the RMB
and the appropriate form for future government regulation in the rice industry was assessed
(Kraft, Piggott and Wright 1991). The principal recommendation arising from this report was
to discontinue the vesting of the NSW rice crop and abolish the RMB,

Kraft, Piggott and Wright identified areas of social losses, in particular the area of ‘waste’ from
resource misallocation, associated with rice marketing arrangements but were tnable to
quantify the actual values, The Minister for Agriculture and Rural Affairs in announcing the
results of the review acknowledged the potential costs of the existing marketing arrangements
but stated that he was not convinced of the extent to which the costs accrued. The Minister
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stated that he was aware of the significant benefits the arrangements brought the industry and,
consequently, decided in May 1991 that the operations of the RMB would continue,

1.3  Study objective

The objective of this paper is to identify the economic implications associated with price
equalisation in the rice industry. The framework presented by Parish (1962) is applied to this
problem to identify changes in producer and consumer surplus’ and other social welfare
effects. An empirical framework is presented, spatial equilibrium modelling, which can be
applied to problems involving price equalisation. It is demonstrated that such an approach can
quantitatively assist the determination of welfare changes due to specific marketing
arrangements. With further research, the developed model will provide a tool for measuring the
actual costs associated with price cqualisation and thus provide quantitative information on
these issues to any forthcoming review of the rice industry.

2. Rice Market Structure

2.1 Market characteristics

The international rice market is volatile and competitive. Price volatility of the world market is
attributable to supply variations, trade restrictions and product differentiation (Cramer, Wailes
and Shui 1993). The majerity of rice production is consumed in the country of origin, The level
of surplus available after home consumption forms world trade supply.

Variations in harvests can cause the world market supply to fluctuate dramatically and promote
fierce competition in periods of shortages. Government intervention in domestic markets is
widespread in rice staple countries because of self sufficiency policies. These controls are
reflected in the world market. Intemational rice prices also vary considerably because rice
types are not homogeneous or considered substitutable, Japonica and indica are the main
traded rice varieties. Japonica is preferred by north Asian countries (Japan, China and South
Korea) and indica is preferred in south Asia (Indonesia, Thailand and India).

The world rice market is relatively small compared to world production. In 1993 only 3.5 per
cent of world rice production was traded (United States Department Of Agriculture 1994).
The main competitors in the world market are Thailand, the United States, China and Pakistan.
Australia has a mere 4 per cent share of world trade. It can be expected that under these
circumstances Australia has little influence on international prices and world demand is.
therefore interpreted as perfectly elastic.

Traditionally there have been three sources of rice supply available to the domestic market:
NSW RCL, Queensland produced rice and imported rice. Queensland rice production has
currently ceased.

RCL has approximately 85 per cent of domestic market share and as it is the only domestic
supplier on the market, has the potcnual to act as a domestic monaopolist. ° Thxs meansit is
possible for RCL to price domestic rice at levels hxghcr than export parity® in order to
maximise returns to the industry. As there are no restrictions on imports of rice into Australia it !
is conceivable that RCL would act more as a precautionary monopolist and not'set domestic
prices above import parity so as to minimise the extent of any potzntial import substitution.

* Ina competitive market environment domestic rice woutd be priced:closcrto cxport parity, ‘




2.2 Price equalisation and discrimination

Parish (1962) developed a framework for describing spatial price equalisation with a product
sold in two separable markets. Using the dairy industry as an example Parish demonstrated that
price discrimination involved transfer payments from taxpayers and consumers to dairy
farmers. Moreover, the distortion of prices caused by the protective devices resulis ina
misallocation of producers’ and consumiers’ expenditures and consequent losses in teal income.,

Three conditions are neccssary for price discrimination to successfully take place (George and.
Shorey 1978). There must be market power, it must be possible to sell the commodity to two
or more groups of markets with different elasticities of demand, and it must not be possible to
buy the product in the lower priced market and resell in the higher priced market. Generally the
gains from price equalisation will be small unless elasticites differ significantly in the separate
markets and a relatively large proportion of total output is sold on the higher priced market
{Tomek and Robinson 1981).

The general Parish model considers the case of a homogenous commodity which is sold on a
regulated domestic market and a single export market. The export demand facing the industry
is assumed to be perfectly elastic, with the export price considerably lower than domestic
prices. The domestic demand is assumed to be sheltered from import competition through
some form of govemment intervention such as tariffs or quarantine restrictions. Hence the
statutory marketing authority sets domestic price in the absence of import competition.

Longworth (1966) applied the Parish framework to the stabilisation scheme of the Australian
wheat industry which had been in operation since 1948, Longworth demonstrated that the
welfare effects of the stabilisation scheme differed depending on whether world market prices
were higher or lower than domestic price. The introduction of a home consumption price and
equalisation of retumns in the Australian wheat industry, while achieving a reduction in the
variability of both price and output, was determined to not only alter the free market welfare
distribution but also changed the allocation of resouices in the economy.

The principal assumptions adopied in the Parish and Longworth frameworks are used in this
study of the rice industry. These are:

rice growers aim to maximise profits;

all decisions are made under perfect knowledge;

the export demand curve for Australian rice is perfectly elastic;

the domestic demand curve for rice has some negative elasticity over the relevant price
range; and

*» the long run domestic supply curve has some positive elasticity over the relevant price
ranges.

It should be noted that it is possible to relax some of these assumptions during the course of
any analysis.

of rice mlo Aus(ralxa. Conscqucndy, u is possiblc that RCL opcrales a's
monopolist, as outlined in the previous section, instcad of a monopol:st,
framework, ,




rulmg world pncc, Pw, wlnch is set by ﬂm pcrfccﬂy cmsuc world dcmand cu ve D
demand is represented by the demand schedule Dy and domestic supply by S, Un
competitive conditions domestic price is equal to P, rice production is \Qi,fwim«, Qu constimed
domestically and @, - Qq exported, With discriminatory pricing the domestic price is setat Py,
with the locus ae representing the average return per unit of rice putput {ie, the equalised

price) from the domestic and export markets. At point e the average return curve intersects the
supply curve resulting in the overall equalised price P, and the corresponding total output of

Q'

Figure I: Price equalisation versus free market conditions
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The effect of the price equalisation scheme is to increase output from Q, to O, increase price
growers receive from P, to P, and reduce domestic demand from @, to Q%. Therearea
number of distributional effects associated with this scheme. There is a gainiin. prodl.
surplus represented by the area P,P.ed. Due Lo the higher domestic prices there is:
domestic consumer surplus represented by the area PP aac, In addition there is social loss
area, described as the resource misallocation cost of equalisation (Godden 1978), :
associated with the disposal of Q% - O, of production at price P..on the world market which is
less than the marginal cost of production represented by the supply curve §. '




3 The Standard Spatial Equilibrium Model

The spatial equilibrium model is a partial equilibrium approach and is genc,mll"‘ sql\md by
quadratic programming (Takayama and Iudgc 1964). Two altemative specifications of the
spatial cquilibrium model, the quantity and price formulations, were presented by Takayama
and Judge (1971). The approach adopted in this study is the quantity formulation,

In a partial cquilibrium analysis the view of the problem is restricted to a particular sector of
the e~anomy, in this example the rice industry, with all other factors held constant. The
disadvantage of this approach is that it suppresses the interaction between commodities that
are linked by substitution and competition. There are, however, a number of advantages of the
partial equilibrium approach (Houck 1986). For specific policy schemes and interventions it
provides clear results that highlight imporant differences among policy measures, It is
extremely useful for assessing the direct and immediate economic impacts of policy
intervention such as tariffs, quotas and export subsidies targeted at specific commodities, In
general, partial equilibrium does not purport to completely represent reality. The purpose of
this approach is to see as clearly as possible how individual trade policy decisions influence the
market environment.

The graphical presentation of the spatial equilibrium problem involves the use of back to back
trade diagrams. The standard spatial equilibrium model and corresponding price and quantity
equilibria are illustrated in Figure 2. Linear supply and demand functions are shown as.§; and
Diand the excess supply and demand functions as £D; and ES; for region i. The equilibrium
prices prior to trade taking place are P; and P. The equilibrium prices after trade takes place
are P, and P,. Per unit transfer costs from region i to region 2 are indicated by #y,. Pre-trade
volumes supplied are represented by x; and volumes demanded by y ;, The direction of trade
will be from the lower priced region 1o the higher priced region, so long as the price difference
between the two regions is greater than the transfer cost of the goods. In Figure 2, trade from
region 1 to region 2 is indicated by x;; and is equal to x; - y, or y; - x; in the two region gase.

The effect of trade in Figure 2 is, for region 1, an increase in production from x s to x; and
price from P to P,. Local demand declines from y ; to y; owing to the higher domestic price.
In region 2 the extra supply of the good from region 1 leads to a fall in pm:c from Pjto Pa,
Demand increases from y ; Lo y, while local production declines from X, to x,.

The objective function of a mathematical programming mode! of the spatial equilibrium
problem is quadratic. Takayama and Judge (1971) tenned the objective as quasi welfare, which
is defined in terms of the net social payoff and is measured as the area under the excess supply
or demand curve. An alternative objective function to the quasi welfare is the net social
revenue model as illustrated in Figure 3 (MacAulay, Batierham and Fisher 1988). If the vertical
difference between the excess supply and demand curves is plotted against quantity traded, as
shown in the middle part of Figure 3, then the result is a curve known as the demand for
transfer services, This curve is downward slopmg since it relates the quanmy of goods that
would be shipped at any Ievel of difference in prices between the two regions up to the point
where no trade would take place or the direction of trade would be reversed. The gross
revenue to be gained by arbitragers at every level of trade (bottom par of Figure
by muluplymg the price difference by the level of trade and is quadratic in form. The net social
revenue is derived by subtracting the total transportation costs. An important fcature of this
model is the assumption that arbitragers bid away any profits to be made in Lranslcmng the -
goods so that at equilibrium the net speial revenue is zero.




Genemlly a primal-dual form is used for the spatial equilibrium model. "
to form the primal-dual ohjective function the dual objective functio
primal and the constraints from both the primal and dual are used.
ensures the value of the objective function will be zero at the. opumum'

Let i,j denote the regions which compose the discrete but divisible production and
consumption locations. Transport costs per unit are expressed as

1,20, forall i and j.
The typical linear demand function will be represented is:
() pi=sA-@y foralli,

where p; is the demand price in the ith region, y; is the quantity demanded in the ith region and
A >0and w > 0.

The typical linear supply function is:
(2)  p'=v,+nx, foralli

where p' is the supply price in the ith region, x; is the quantity supplied in the ith region and
>0,

These functions can be more compactly expressed in matrix form as
3 P=A-Qy
4) P.=v+Hx

For each region it is assumed that the quantity actually consumed, y;, is less than or equal to
the quantity shipped into the region from all supply regions,

S)  visyx
=t
where x;; 2 0 is the quantity shipped from the jth to the ith region.

The actual supply quanmy, xi, is assumed to be greater than or equal to the effective supply
from region { to all regions

n

by
L
j=1

Xif

6 x =

where x; 2 0. The objective is o develop a mathematical programming model which will yleld
a competitive spatial equilibrium and allocation solution, The resulting model is4o maximise

(7 Z=Ay-vx-yQy-<Hx-TX




Figure 2: Representation of spatial equilibrium model with transfer costs
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4, Demand and Supply Functions

"To specify a spatial equilibrium model of the rice industry, demand and supply functions are
required 10 be esumated. Demand and supply functions have been estimated for processed
white rice. The domestic supply [unction has been adapted from a paddy supply function to a
processed white rice equivalent through the incorporation of a processing margin and a
conversion factor.

4.1 Estimation of domestic and world demand functions

4.1.,1 Domestic demand

Australian rice demand studies at retail and farm level are limited. In the domestic market the
consumption of rice is relatively unresponsive 1o price (Quilkey 1974). International studies
have attached relatively clasuc values to Australian domestic demand based on stock elasticity
estimates (Gardiner, Ronigen and Liu 1989). Elasticity estimates and demand functions used in
world market studies, however, were generalised and not specific 10 the Australian market,
Preliminary domestic demand functions were therefore estimated for this study. An extended
analysis of the domestic retai] and derived demand function for Australian rice is suggested for

further rescarch.

The RCL vertically integrates the milling, wholesale and retail stages of production.
Consequently, interim prices between processing stages are not availabie. Information on
marketing margins is limited due to commercial confidentiality, hence a demand function is
derived for processed rice from retail price information rather than the estimation of a paddy
equivalent domestic demand function.

Australian Bureau of Statistics data provided the majority of domestic demand statistics
(Australian Bureau of Statistics). Annual data from 1970 to 1992 was used in domestic
demand analysis. Over the last two decades Australian rice consumption increased in total and
per capita despite rises in real prices. This suggested other characteristics influenced consumer
rice purchasing behaviour, Explanatory variables examined included population growth,
proportion of Asian population, price of substitutes and consumption expenditure combined
with price and quantity information.

Changes in population composition, particularly increases in Asian population, considerably
influenced consumption patterns. An expenditure variable on food consumption rather than an
income variable was used to avoid bias®. Econometric studies of the relationship between rice
and its substitutes and complements are limited. Survey studies suggest that increased
substitution between rice and other staples is related to changes in dietary and cating patterns
and convenience attributes rather than price differentials (Lewis 1994). Annual potato prices
were included reflecting a real price increase over the last 20 years’. A meat price index was
created from retail prices of beef, lamb, pork and chicken (Australian Bureau of Agricultural
and Resource Economics 1993), Lagged variables were also incorporated and all values were
deflated by the consumer price index. To estimate a bulk processed value for rice retail values
were dellated by 50 per cent, this margin was based on comparisons of rice imports prices
against retail prices.

-

¢ Asa staple food item rice consumption is less dependant on income changes than luxury food items,
lncorpurating incomie changes instead of food expenditure can bias all items as luxuries.

" Pasta and vegetable prices were not used as seasonal variation meant that annual Statistics werc a poor
representation of price movements.
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Various (unctional forms, including OLS and log regressions, were estimated over 23 annual
observations. Examination of coefficients from the resulting equations suggested that price,
population growth, proportional change in Asian population and per capita consumption
expenditure were key variables in domestic demand response (Table 1). Lagged variables were i
not a significant influence on results. Autocorrelation and partial autocorrelation tests (Box i
Jenkins procedurcs) were conducted and satisfied,

Lincar equation 1 was chosen as the preferred general form of the domestic demand, primarily
due its reasonable R? value and simplicity in collapsing to a linear function (Table 1). When
collapsed into slope and intercept form the following function is derived:

, p=2212.53-0.0178y

Fable 1: Demand function estimates
Equation 1 Equation 2 Equation 3 Equation 4
Linecar Log linear Log Lagged
Constant -276610 -.130066-E7 -12.6196 -322730
(-4.51050) (-11.1634) (-9.38028) (-4.69008)
Prce -56,1603 -30860.8 -.507947 -27.4937
(<4,82714) (-5.27466) (-7.49624) (-1,60797)
YPC 7.87408 68004.2 3.93364 7.66520
(2.87738) (2.90551) (4.07951) (2.87245)
OVSBSH 13660.0 306030 1.61515 15888.4
(3.47440) (3.67570) (5.95850) (3.77543)
Lagged Price -23.8055
(-1.80405)
R 0.930 0.925 0.566 0,947
Adj R? 0.919 0.913 0.960 0,935
SER 6899.57 7183.63 0.83197 6206.99
where:
Price is real rice price in SAftonne
YPC is per capita private food consumption expenditure
OVBSH is percentage of overseas born within total population
Lagged price is real price lagged one year
SER is standard error of regression
Note: Values in brackets represent { values

4.1.2 World demand

The perfectly elastic ‘world' demand function was derived from international prices. The Thai
white rice indicator price was used to represent world market prices, which averaged US$295
in 1993-94 (United States Department of Agriculture 1994), This converts to AUS$395 at a
US/AUS exchange rate of $0.75.

The resulting function for world demand is:

p =395




4.2  Estimation of domestic supply function

In the absence of available data to conduct an econometric investigation regional linear
programming models were used to estimate the supply function for domestic rice. The models
used represented the major rice producing arcas of NSW: the Murrumbidgee Irrigation Areas,
the Murrumbidgee Irrigauon Districts, Coleambally Irrigation Area and the Murray Irrigation
Districts. The models are deterministic, assuming risk neutrality, which can be expected 1o lead
to some overestimation of supply response (Kingwell 1994).

An advantage of using a programming model approach to estimate rice supply is that possible
supply curve shifters, such as changes in adoption of technology and water policy (water
prices, allocation and transferable water entitlements) can be taken into account.

The models are short term in nature and the specification included various soil types, irrigation
technologies, environmental restrictions on rice arcas, water allocation limits, supply system
constraints, and labour availability. Crop rotations involved various sequences of rice, wheat
and sub-clover. Other activities included lucerne, hay making, livestock, labour hire, crop
selling and various scason feed pool transfers. More details of the technical coefficients
contained in the models can be found in Jones (1991), Wall, Marshall, Jones and Darvall
(1994) and Curthoys, Marshall and Jones (1994).

The price of rice was varied parametrically in the models to provide derived supply data for
each region. The supply data for paddy rice was converted to a processed white rice supply
function by adding a processing margin of 60 per cent (United States Department of
Agriculture 1994) and conversion factor of 70 per cent (Kraft, Piggott and Wright 1991;
United States Department of Agriculture 1994) from paddy to milled product, ie a weight
reduction of 30 per cent.

To reduce complexity, it was assumed that adjustment and conversion of milled retail values to
paddy values was constant. The processing margin of 60 per cent is expressed in terms of
output quantities thereby accommodating the quantity conversion factor. The assumption of
fixed proportions implies that paddy is combined with all other inputs used in converting paddy
to bulk rice at a constant per unit processing cost. It is acknowledged that real rice processing
margins are more likely to be variable because of economies of scale, however, this is notan
assumption which influences the fundamental results derived (Kraft, Piggott and Wright 1991}.
This assumption, along with other absiractions made in deriving farm demand from the retail
demand, require further development®.

The revised data was aggregated and a linear regression applied. The resulting processed rice
supply function was obtained:

p=45.61 +0.00028x.

* Furthier cxamination of derived demand rels fonships is required but tias not been devcloped for this: papcr
For more information seec Wohlgenantand Haidacher (1991),
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5. Alternative Spatial Equilibrium Model Specifications

Statutory authoritics can price discriminate on the domestic market and equalise returas to
producers in onc of two ways. First, they can physically limit the disposal of a commodity by
setting a domestic quota, which consequently Icads to an increase in domestic price. Second,
they can truly price discriminate by setting a higher price on the domestic nuarket, leading to
some reduction in quantity demanded by domestic consumers, the magnitude depending upon
the price elasticity of demand. The specification of the spatial equilibrium model will be
dependant upon the manner in which the statutory authority operates.

In the first case, a quota restriction 18 introduced into the spatial equilibrium model, while in
the sccond, either a monopolist or precautionary monopolist specification as outlined by
Takayama and Judge (1971) is appropriate. The choice between a monopolist or precautionary
monopolist specification will be govemed by the possibility of resale among regions. A
monopolist specification should be used when there is no resale among regions, ie strict
restrictions on imports of a commodity onto the Australian domestic market apply. A
precautionary monopolist specification is appropriate when there is the prospect of resale
between regions and the possibility of the introduction of an arbitrager (as a potential threat),
ie there are no limitations on imports onto the domestic market.

The rice industry is more likely to praclice price discrimination on the domestic market rather
than set a domestic quota, and as there is no trade protection from imports offered to the
industry the precautionary monopolist specification is more applicable.

Both the quota and precautionary monopolist specifications of the spatial equilibrium model
are presented for a three region problem (Tables 2 and 3). The quota model presented is fully
developed and can be applied directly w0 problems involving price discrimination and price
equalisation. The precautionary monopolist specification, however, follows that outlined by
Takayama and Judge (1971) and requires turther development to properly account for price
equalisation from domestic and export markets.

A perfectly competitive model is adapted by imposing a domestic quota of 8 in region 2,
represented by the row RQ2 (Table 2). The shadow price on the quota is column PQ2. An
important feature of this specification is that the shadow price from the quota is added to the
supply price in region 2 (see row RSP2 and column PQ2 has a 1 value).

In the precautionary monopolist example, as there are no barriers to the importation of rice
into Australia the rice industry can only practice price discrimination up to a certain point. If
the price for domestic rice was set at a high enough level it may pay for arbitragers to enter the
market by purchasing rice on the lower priced world market and selling on the domestic
market. The introduction of these economic agents places certain restrictions on the regional
price structure open to a monopolist. In a conventionalist monopolist model in equilibrium the
difference between operative marginal revenue and marginal cost in region i must be equal to
or less than transport cost, ic p;- p ' < #; . This condition on the operative marginal revenues
and marginal costs does not imply that the difference p; - p' between demand price and average
cost for any pair of regions will be equal to or less than the transport cost and thus the
monopolist may incrcase his profits by practicing price discrimination. When product resale
between regions is possible, if the regional prices resulting {rom the monopolist decision rules
do not satisfy the condition
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Table 2: Domestic quota specification of spatial equilibrium model

Min D D D S S S P X X X X X X X X X
P P P P P p Q Y Y Y X X X 1 } 1 2 2 2 3 3 3
1 2 3 1 2 3 2 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 RHS
Y1 -y
Y2 -t
Y3 -y
X1 ™
X2 -1 2
%3 M
10bj ] AL A Aow Vi V3 L Lty by by by b 1y g
RDP! -1 o, < Ay
RDP2 1 . < A
RDP3 -1 wy ES N
IRSP1 1 M < v
RSP2 1 1 -M2 < vy
RSP3 1 - £ 0w
RX11 1 -1 < i
RX12 1 -1 < L2
RX!3 i '2 < {13
1 -1 < I
1 -1 -1 = 2z
1 -1 < ta3
-1 < a1
-1 £ t32
-1 b 58
1 -1 -] -1 <€ 0
1 -1 ' -1 -1 < 0
1 -1 -1 -1 < 0
-1 1 1 1 £ 0
! -1 1 1 ] < 0
-1 1 1 1 < 0
1 < 8 1
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then an arbitrager can make a profit by redistributing the product between regions, This affects
the optimum structure of regional prices and thus equilibrium spatial demand quantities and
flows.

The specification of the spatial equilibrium model has the following restriction placed by
arbitragers:

pj-pﬂ..:.h, or X,»-m;y;J»,»-%myﬁt;, fOI'j#-‘l‘

This is conventionally rewritlen as

e

G,A—~G,Qy<T,

where T, = (1) for all § = j with dimension (n(n - 1) x 1),

o~ -y

-1 1
~1 1
~1 !
1 -1
-1 1
G, = ,
-1 1
1 ~1
1 -1
. 1 “1.1
(n(n—-1)xn)
_-}bl + Kz ]
=A, + A,




[~w, O, ]
‘(0| m)
~(l)i wn
W, -0,
-, W,
G"Qﬂ : +
-0, o,
o, -,
; ®,
mﬂ-l -O)AJ

{(n(an-1yxn)

The restrictions may be rewritten as

G.Q y] |71, - G

- G, x|+ 0 20,
[ G, |lXx 0

and

yxX)20.

This invelves the introduction of the new rows and columns Pol2 to Po32 in Table 3 where,
for example row Pol2, €, =175 - (<A + Ay).

6. Summary

The rice industry’s statutory power gives it the characteristics of a precautxonary ‘monopolist,
Using the framework presented by Parish (1962) an outline of the changes in economie surplus
associated with price equalisation under these circumstances is presented. This can involve
increases in the domestic price, with a corresponding reduction in demand, higher returns to
producers and larger production and exports than would occur under a perfectly: compeuuve
scenario. Importantly, some of the increase in exports may be sold at world market prices
which are lower than the marginal cost of production represented by the industry's supply -
curve.

A methodology was presented, spaual equilibrium modelling, which is able to derivi
equilibrium conditions under various assumptions regarding such a situation,
model specifications were presented, a domestic quota model and a precaution
model. Further work is required on the dcvclopmcm of the precautionar:
equilibrium model to better represent the manner in which the rice industr
dcvciopmcm of this work would be to model the effeets over time whic
using a recursive form of the spatial equilibrium model. :
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The domestic quota model presented, however, can carrectly address price equalisation
problems for industries that set domestic quotas in order to price discriminate
spccnficd and run the spatial equilibrium model is able to determine the equilibrium 1
quantity and trade flow conditions under various policy settings and thus Iead toa

measurement of changes (o producer surplus, consumer surplus plus other welfare measures.

The methodology presented could be succcssl‘ully applied to problems of this nature outside
the rice indusiry. For instance, 4 recursive spatial equilibrium model could be developed-to
measure the welfare changes involved with successive wheat marketing plans as an- alternative
to an econometric approach (Myers, Piggott and MacAulay [985). Tt is anticipated that such a
methodology may become an important toul for measuring the social gains and losses of
statutory marketing arrangements.
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