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PRICE AND WELFARE IMPLICATIONS OF MARKET-WITHDRAWALS IN THE EUROPEAN
ECONOMIC COMMUNITY

- A quantitative analysis for the market of apples and pears -

Hannes Weindlmaier and Secondo Tarditi#*

1. Introduction

The development of the European Economic Community led to common policies

for most agricultural commodity markets. These market policies are primarily
destined to maintain equilibrium between supply and demand at price levels
being acceptable for both producers and consumers.

The various measures applied for the regulation of markets exercise heavy
impact on market prices and on trade flows between regions and countries.
In addition, the incomes of the producers of the regulated commodity on the
one hand and the welfare of the consumers on the other hand are influenced
quite often in opposite directions and vary from region to region.

Given this situation, it seems to be of general interest to provide some
quantitative estimates on the consequences of particular market regulations.
In the present study quantifications of price and welfare implications are
attempted for the withdrawals of apples and pears in the European Economic
Community.

Market interventions of this kind have been carried out in some of the EC
countries to stabilize prices for farmers at a minimum level. This becomes
necessary, as in the last decade European supply of apples and pears has grown
much faster than the corresponding demand, leading to surplus quantities at
least in some years. Because of the high price flexibility of fruits, such
surplus situations gave rise to severe decreases of producer prices.

2. The methodological approach and the data base

To quantify the consequences of withdrawals for different regions as well as
for different society groups it is first necessary to find out, to which

extent market equilibria, interregional flows and prices are influenced. 1In
this study, the market forces determining prices and equilizing demand and
supply for apples and pears among the different European production and
consumption areas are represented by a spatial price equilibrium model. For
both commodities and for the 10 regions distinguished, the model incorporates
linear price prediction functions and fixed supply quantities. This makes it
possible to solve the models with quadratic programming. 1/ The results of the

* University of Stuttgart-Hohenheim, Western Germany and university of Siena,
Italy.

1/ For the theoretical basis of this approach and for possible model
formulations compare Takayama and Judge (1971).
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models are then used to quantify the welfare consequences for the different
market participants and for different regions, employing the concept of
economic surplus.

Studies of European market policy problems, using related techniques, have
been carried out previously by Dean and Collins (1966) and by Zusman et. al.

(1969) who investigated the market for oranges.

2.1 Basic assumptions

The model developed is basically a static and spatial model. Only short run
interrelationship between production and consumption regions are taken into
account.

Apples and pears are assumed to form a more or less independent market,
which can be analyzed without simultaneously including other substitutes
resp. complementary commodities of these two products and also ignoring
possible interdependencies with the rest of the economy. Furthermore,
in formulating the model we abstract from the different grades and
qualities of apples and pears and also from the differences existing
between the periods of a market season.

2.2 Regional demarcation

The European market examined by our model includes the 12 countries with
the main importance for the international trade of apples and pears in
Europe. To keep down the size of the model the United Kingdom and
Ireland, as well as Sweden and Norway, have been aggregated to one region.

The not explicitly included European countries are either of negligible
importance with respect to the international trade of apples and pears or
their international trade is not governed by market forces (e.g. in the
Eastern European countries). The production and withdrawal quantities of
the model regions are presented in Table 1.

2.3 The price prediction functions

Different price prediction functions have been computed for each country
using various specifications and different reference periods. Besides
the usual criteria in choosing the best equation we selected those which
had the most reliable price—quantity parameter, since the results of the
quadratic programming model depend on it to a great extent. (Table 2).

Significant cross elasticities between the price of apples and the
consumption of pears have been found only for Belgium-Luxemburg and for
the Netherlands, while cross elasticities between the price of pears
and the apple consumption have been detected for Germany, Italy, the
Netherlands, and for Denmark.
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Table 1: Market production and withdrawals
of apples and pears
(1000 tons)

Apples Pears
Country 1969/70 1970/71 1966/70 1870/71
Production v:l:;:i:vals Production uifzgt::a]s Production wir:g‘;:n:a'ls Production wit:s:szzh

UEBL 283 17.6 2 4,7 55 92 12,7
France 1457 63.0 1454 85.4 403 447 20,0
Germany 2047 1299 4.8 337 528 0,2
Italy 1082 80,0 1203 1,6 1594 148,89 1842 554,3
Netherlands 375 22.9 375 43,7 85 0.2 134 55,8
Denmark 110 105 10 b

Uk-lreland 239 250 55 0

Austria 230 219 55 54

Switzerland 168 155 45 42
Sveden-lorway| 200 184 38 33
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Table 2

H

Selscted price prediction functions for apples and pears in national currenciss

Frico predistion functicns for apnles

Price prediction functions for pears

Country feferance Ezlimatad coafficinnts Reference Estiraied coefficienis
period Constant .Apgles .fears ) Trenl or, ) RZ ceriod - Constant . Poars fpplcs . {rend or 3) R2
torn kilo/capits | kilo/capita | other tern kilo/capita | kilo/capitz | other

yEBL 195611 9,723 - 6.203~ - 0.0% 0.4 | 1351-71 5.021 - 0,428™ + 20737 0.59
fFrance 1956-11 1,450 -0.05 " 0.63 | 1955-11 1230 - 0.057° 0.85
Gernany 196171 1.322 - 0.016*> - 5.2801* 10,37 | 196171 1o 744 - 0,061 | -0,007%* . 0.669LT** [0.90
{aly 196171 110,588 - bu07 0.46 | 195571 123,482 - 48477 1 < 0,350 +28,955LT 0,83
tetherlands 1656-71 0.872 - 0.0257* - 0.013 14 0.0107% | 0,87 | 1956-71 0.767 - 0,412°% | - 0,007 0,81
Dermark 1565-71 3,255 - 0.124 » 12210 0.55 | 1965-71 3,28 - 0.328 - 0,049 - 0.8960PE | 0,81
Z;K-lre‘laaof) 1556-71 17.954 - 0,603 0,25 | 1956~71 16,516 - 0.349 6.12
Austria 1962-71 9.031 - 3,05¢ - 0,371 | 0,39 | 1952-71 10.637 - 0,408 - 0.2751% 1047
Switzerlard 195671 1,10% - 0.099* - 0,066012 %% 0,49 | 1956-71 0,450 - 0,219 + 01731 {0,322
Swedcnz' 1956-71 1,883 - 0,024 0.23 | 1956-71 2,19 - 0,103 0.1
lorvay 1958471 2,015 - 0043 - 0,305LT* | 0.3% | 1356-71% 1,591 - 0,217 + 0.216LT% | C.87

** Sigaificant 2t a 9% per cent leval
* Significent at 2 95 per cant Tevel
1) The used fuaction is equivalent vith the function estimated for the UK

2} the functicns have been aggregated by veighting parameters vith pepulation

3) The fclloving exogencous varizhles have been fngluded

T denotes
LT denotes
D danotes
QAE denotes the
UPt dercles {

a Tinear trend
2 logarithnic trend
a shift veriadle (1 in years with yfelds above average and 0 21ée)
o totel Eurcocan production of apples except ia Switzerland fn million fons
he total European production of pears except in Domnark in million tons




2.4 Transportation rates and tariffs

In Table 3 the estimated transportation costs per unit between the basing
points chosen for each of the 10 regions and the estimated tariffs of the
non EEC countries in 1970/71 are shown.

The transportation rates per ton and km have been estimated on the basis
of a survey of transportation costs of 50 different exporting firms. The
tariffs are own estimates based on the existing information or seasonal
tariff rates, quotas, and import taxes.

2.5 The formal model for the determination of optimal allocations

Given the assumptions and specifications of the previous section, we
can state the formal characteristics of the model. The following
notation will be used:

i, j denote supply and demand regions, i,j=1,...,10
k denotes the type of fruit, k=1,2
f denotes the number of exogeneous variables in the

price prediction functions

k
b4 denotes supply of fruit k in supply region i

i

k

b4 denotes the quantity of fruit k shipped from supply region
ij i to demand region j

k

t denotes the unit transportations costs for shipping fruit k
ij from supply region i to demand region j

k
n denotes the import tariff for fruit k imported in demand region
ij j from supply region i

79



08

4
Table 3 Transportation costs for relevant routes') and import tariffs for apples and pears in 1970/71

(US-doT1ar per ton)

lmporhnqt . UEBL fraace Gernany Italy Nether- Denmark UK=1reland | Austria Swiizer- Sweden-
gountries (Bruxelles) { (Paris) (Frankfurt)} (Florence) |lands (Kobenhavn) {(Manchester) | (¥ien) land Norvay
Exporting couttalnd (Utrecht) (Bern) (Stockholm)

(a1 29.59

(8ruxelles)

France 19.57 mn 26.66 21.2 50.92 36.71 21,44 70.00

(L1moges)

ftaly 35.50 33.94 20,57 4,68 38,99 46.02 .35 21,98 16.51 65.03

(Ferrara)

Netherlands 5.03 23.98 21.54 43,05

(Utrecht)

Import tarmffs
arles | 3 n 18 57 175
pe l 57 69 1 53 230

1) The city nzmes in brackets refer to the basing points representing the regions




denotes the equilibrium price of fruit k in
demand region i

denotes the equilibrium price of fruit k in
supply region i

Price prediction functions

M

(2)

k

- of ko
1

i f

X
Pj

- EkB?y
The price of fruit k in demand region i is a
function of the quantity demanded, yg,k=1,2
and of the f exogeneous variables zgf. a,B
and Y are parameters with ¢ and B8 > O. When
combining the exogeneous variables with the
constant term we get

X X Kk
Py = o0 - HPyvy

Since the coefficient matrix formed by our price pre-

diction functions is not symmetric, we employ the con-

cept of maximizing "net sccial monetary g;ain"/| for
formulating the model:

(3)

k Ek)

Max F(y§, Xy40 P3) = Maximize:

Zizk(a{k - Zkaiyg)yg Total European social
revenue for apples
and pears over all
regians

-E.E.Ek(t.k + nk.)x.k minus the sums of
1 1d 171 transportation costs
and of tariffs

subject to the restrictions stipulating perfect
competition

1) Compare Takayama and Judge (1971,p.250)
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(4)

(5)

(e

(7

(8)

a{k -z, gk y < ok

for all i and k

+

5k . pik g ¢k
d )
for all i,J and k

k k
yj < Eixij

for all j and k
k k
<
ZaxlJ Xl
for all i and k

k k <k
Ji » %5 ;

for all i,j and k

k
L

iJ
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The market demand
price of fruit k in
region i is less than
or equal the equili-
brium price(no profit)

The price difference

of fruit k between

demand region Jj and
supply region i is

less than or equal

the transportation Coits
k ‘o

tij plus the tariff i

The quantity of fruit k

demanded in region J

is less than or equal

the sum of inshipments

The sum of outship-
ments of region i is
less than or equal
the amount of fruit k
supplied

The variables in the
optimal solution must
be nonnegative.



2.6 The analysis of welfare implications

One way to evaluate the overall welfare effect of certain policies to
society would be to compare the values of the objective functions which
result in the models for alternative economic situations. However, this
gives only an overall picture an welfare consequences. What is interesting
in addition are the likely redistribution effects between the relevant
society groups (producers, consumers, public sector) and also between
different countries. To get some information in this direction, we adopt
the concept of economic surplus to evaluate the desirability of the
investigated policy, using the individual demand and supply functions in-
corporated into the models as a basis 1/.

Three components of economic surplus have to be distinguished, i.e. producers
income, government revenue and consumers gain. Winch (1965, p. 422) states
that a net gain or loss, which is derived from aggregated market demand
curves is an accurate measure of the gain or loss of social welfare only

if society is indifferent to the redistribution effects involved. If the
redistribution is considered good in itself, aggregation underestimates

a net gain or overestimates a net loss. If redistribution is considered

bad, the results overestimate a net gain or underestimate a net loss.
Therefore, the fact of redistribution has to be held in mind when inter-
preting our results.

3. Empirical results 2/

Ex post models for the seasons 1969/70 and 1970/71 were run. These two
seasons have been interesting examples as they showed significant
differences in the total European supply of apples and pears and also with
respect to its regional distribution.

For validation purposes model runs have been carried out with input date
describing the real situation of the season investigated. The results

of these models with respect to regional prices, consumption quantities and
interregional flows corresponded with the relevant real values to an extent
which we thought to be sufficient to allow the use of the models for policy
analysis.

In Table 4, the changes of producer prices and of the components of economic
surplus which occur in case of withdrawals are presented.

Coinciding with general economic theory, the results show an overall

negative welfare effect of withdrawals.

1/ For a discussion of the employed concepts compare Winch (1965), Dean
and Collins (1966) and Berry (1969).

2/ Details on the data base and empirical results for the policy measures

and economic developments investigated may be found in the forthcoming
publication by Weindlmaier and Tarditi (1976).
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Table 4 Estimated price changes ard implications on velfars for individual groups and countries from uiihdravalsn
ot apples (A) and pears (P) in some EEC countries 1965/70 and 1970/71

1569/70 1670/11
Country{Fruit| Change |Produ- | Governs| Consu-| het Crange | Produ- | Govern-| Consu= | ket
of pro- | cers ment rers gain of pro-f cers ment ners | gain
ducers |income | revee gain or loss| ducers | income | reve- | gain or loss
 price nug price nue
per cent sillion dollars per cent nillion dollars
UEBL A olet2.2% w20 | - 13 =22 -1 | 6.8 11 ]-0.2 |- 0.6 03
P |+ 85 [+0.5 ©0.6 ] «0.1 [ +19.6[+ 2.0 |07 |~ 1.2+ 0.1
T ¢2.6 |« 13 [-2.8] <15 31109 |- 1.8 ]+ 0.4
France { A |+ 6.8 |4 6.4 | « 45 |46 | =27 [« 791+ 14 - 5.5 |- &,
Pole 91 1433 =34 | =01 | +19,8)+ 49 - 6.6 -1,
¢ 9.7 |« 45 1-8.0 ] -2.8 s 6.3 <121 |- 55
Geraany| A 5.1 |+ 9.5 3 - 18 e 5.9 76 [ -0.2 | =121 47
P 1.5 [+ 3.7 - b8 | =11 | ¢ 42,8]+ 18,7 -16.9 [ - 1.2
£ +13.2 16,1 | - 2.9 + 2.3 [-0,2 [-32, |- 5.
Italy A e 6.9 [+4.8 ]« 57 1421 2511+ 81 5.7|-20 |- 4635]- 1.2
P 1e155 [410.8 | - 12,1 | 13,3 | 1.6 | «112.9(+ 79,4 | 231.6 | - 88,1 | - 4C.3
z 15,6 | - 17,8 | =115 | -19.7 +8511-33.6 | -6, |-41.8
Nother~| A |+ 13.9 f+¢3.6 | « 1,6 |-2.9 | «0.9 | +185]+ 3.7 [-21 |- 0.9 0.7
lands P |+ 8.8 [¢0,7 =05 | 40,2 | 685 ¢ 3T |-3.2 |~ 5.4 |- 4.9
T ¢ 4,3 [ - 1.6 =34 | 0,7 ¢ b .53 [« 6.3~ 42
Densark| A + 0,0
P le 66 [¢01 [« 0,1]-02 402 f¢30.2]¢ 06]=-02 |- 2CT7]~ 03
T «01 - 01]~021]-0.2 + 06 [-02 [~ C7 [« 03
UK~ A le 2.8 [o11 | = 22 |14 | =25
Irgland| P
b 11 | e 2,2 |1k | 2,5
Austrial A 0.0 0.0 ¢ 53¢ 13|03 |- 18] 08
P oe10.2 |¢0,6 | = 0.1 ]=0,9 [ =04 [ +65.0]¢ 3.3 |-0Ck |« 4,1]= 12
T +06 | - 0,1 [-091{ -0 ¢ 4b |-07 |- 5.9 1= 20
Suftzerd A |¢ 3.4 [+08 | « 0.6 |«1.0 | <08 [+ 41f¢ 09 |-7 [« 1.0]- 08
land P e 0,0 [+0.0 + 13,40 0,710 |2 0,9]- 12
z +0,8 | - 0,6 =10 | «0.8 ¢ 16 |=1T e 1,8 2,0
Sweden=] A |+ 3.8 [+21 |« 18 1223 | =20 [+ 7|4 20 (-2 |- 24 |. 25
Korvay [ P |+ 3.2 {404 [« 08 =051 09 |+¢13.8[¢ 1.5]=3.0 |« 19, 34
z €25 | = 2,7 |-28 ] «3.0 ¢ 35 =51 Je k3. 59
Ale A 30,4 | - 17,8 | -29.9 | - 17,3 2.1 ]-76 [=-292|.13,1
couns= P 420,17 | « 13,1 | «24,2 | « 17,6 #114,8 | 40,1 | «126.8 | . 54,1
tries | T +50,5 | - 30,9 | <541 | - 34.9 +138.5 | 47,7 [ 158, | . 67,2

1) For the quantity of withdravals ses Table 1.
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However, the main reason for withdrawals is to stabilize prices at

a price level higher than a free market price would be, In other words,
a redistribution of incomes to the producer side is the basic objective.
This redistribution needs not necessarily to be a loss to the consumers
in the long run, if the intervention has the task to stabilize markets in
case of extraordinary fluctuations, e.g. if through an extremely high
harvest prices would fall to a level, at which some producers are forced
to get out of the business. Intervention in such cases contributes to
continuous market supply, which most likely is also in the interest of
the consumers.

Given the redistribution objectives of interventions the comparison between
the change in producer incomes on the one hand and the necessary public
funds on the other is of specific interest. It can be easily derived that
in any regional market the raise in producer incomes will be higher than
the corresponding spendings of revenues only in the inelastic range of

the demand function. If at all, only in such a case withdrawals can be a
useful market policy tool.

Obviously, these conditions were fulfilled in 1969/70 and 1970/71. The
raise in producer incomes exceeds the spendings of the govermments by

19.6 million dollars in 1960/70 and by even 90.8 million dollars in the
season 1970/71. Further it should be noticed that the producers of those
countries, in which no withdrawals are taken out of the market, also

benefit from this measure: In 1969/70, pears were withdrawn only in Italy.
Even though, the total benefit through this measure is shared about fifty

to fifty between Italian producers and the producers in the other European
countries. On the other hand, Italian consumers bear about 55 per cent of
the total loss to consumers. In Ttaly, the funds necessary for intervention
also were higher than the net gain to the producers of that country. There-
fore, to distribute total withdrawals of that season between the countries
would probably have been less costly.

To our opinion, this result calls for financing the market interventions
through EC funds, perhaps employing some specific key for the contributions
of each country. Of course, this statement is not relevant, if national
governments incent a steady surplus production.

4, Concluding remarks

In this study a spatial price equilibrium model is formulated and applied to
analyze regional interdependencies between markets and to obtain perfect
competitive structures for the apple and pear markets under different
economic conditions. To evaluate the welfare consequences of withdrawing
apples and pears from markets of the EC, the concept of economic surplus is
applied. Although the employment of this concept for the evaluation of
policy decisions is questioned by some economists, to our opinion a cautious
interpretation of the results obtained adds substantially to the findings

of spatial equilibrium models. With respect to the empirical results of

our study we showed that the withdrawals of apples and pears in 1969/70 and
1970/71 fulfilled their primary objective of increasing farm incomes, yet
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causing an overall negative welfare effect. As a temporary measure,
withdrawals appear to be a valuable instrument. While the positive
effects for producers are distributed among producers of all countries,
the costs of the withdrawals accrue in the countries in which the
withdrawals are carried out and also the consumers lose most there.
Hence, financing through common funds appear to be justified.
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