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. . < . 7 Abstract

-
-

.:This study attempts to estimate the qﬁantitative effect of the -
'.”variable.leVY" protection system in the European Commuﬁity based on an
gconometric mo&elvdescribing the operation of markets fof meat, aairy

~ products énd eggs in the E.E.C. - The ¢stimated model contains 21
behavioral and 5 technical relationships and is based on annual data
“covering the 1953-72 period; Simulating witﬁjthe model under free trade
conditions and comparing with observed trdde Yalues, we conclude that‘the
édoption of ”variablevleviesh has stimulatéd imports from other common
market members énd has ied to considerable trade diversion away from non-
~‘,E.ETC; sources. Fufthermore, trade diversion was particularly sévere in .
1 thef;ése of butter and milk,where pfétécfion has been the_highest;

-

aEmilio Pagoulatos is Associate Professor of Bconomics and Research Associate.
of the Center for International Studies of the University of MiSSOUTi—St-L?UlS;
David Debertin and Angelos Pagoulatos are, respectively, Associate and Assis-~
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FFFECTS OF E.E.C. AGRICULTURAL POLICY ON INTERNATIONAL
TRADE IN MEAT, DAIRY PRODUCT§ AND EGGS

Emilio Pégoulatos, David Debertin'and Angelos Pagoulatos®

“Trade in temberatc'zoné agriculturﬁl produets has largely.remaincd
oﬁtsidé thé;iﬁnd towards liberalization that has characterized international
- trade in the last.thirty years.i One ofﬁthe,mdst debated issugs in this regard
has been the Eufdpean Community's Common Agricﬁltural Policy (CAP) and its
effeCts on Qorld trade.‘vwhilé_sevefal studies have suggestedAthat the
: adopfion of.fhe CAP.has stimulated internél tfade and slowed dan third
cbuntries"farm exports(tb the EEC, their estimates were not derived‘from
a mbdei that takes account of ;upply,.conéumption and trade relationships
[, 4, 10, 11]. | |
o ~It_is the objeétiveléf fhis baper to evalhafé the impacf df the CAP
o - on prdduction, consﬁmption and.intra—EEC and Qorld.trade, based on an
ecppgmetric modél déscribing fhe operation of markets for meat, dairy
iproduéts‘and eggs in tﬁévEﬁropeah Comﬁunity.A Thélmodel.contains twenty
one behdvioral and five technicai relationships and isibased on annual data
:'éévering fhe 1953-72 period. The parametéfs of the structural relationships
" are simultaneously determined and are estimated.by th;ee—stage lecast squares.
We begin with a briefbdescription of agricultural and trade po}icies
_injtﬂe EEC.‘ Next we discuss tﬁe‘theorétical specification of the model and
£he étatistically estimated equations. Finally, we evaluate the model's -
‘forccéstiné gbility.within the sample'pcriod and an attempt is made to

capturc the effect of the adoption of the CAP on world trade.




'AGRICULTURAL AND TRADE POLICIES IN THE E.E.C.

_.Proteﬁtion of the European Community’§ market for agricultural
cbmmodities is based on the Common Agricultural Policy (CAP),‘which was
adopted in 1962 and became fully operative by 1968.1‘ The CAP was designed

- to assure the maintenance of high farm incomes through a variety of

regulatiqns‘that differ,between éommpdities, ‘These regulations constitute

" the CAP'S "market'" .or "price'" policy and involve support prices fixéd well

_ above Qorld ﬁarkct prices, variable levies on imported aéricultural prodqcts‘
:froﬁ.éxtré—EEC.sources and the exporting of surplus_prodgétion‘with the

1 aid of gxport subéidiés’(or-”restitﬁtioné"). The costs of financing this’
sysfem are met through a_common fund established from the proceedé of the

import levies and contributions from the member governments.

Even though the market or price policies of(fhe CAP differ from

commodity to commodity, there are some common features which result in

' free trade between member states, a common system of protection against

\

/

non-member countries and a common price and income policy internally. The

common .price policy relies, basically, on a "variable-levy" system of

‘profection thch is applied to all commodity groups included in this

Study.z

. The caiculation of the "variable levies" to be applied-on imports

. from non-EEC countries involves three steps: (1) a "target'" or "indicative

price" is determined and is a theoretical price towards which the common

market price should tend;3 (2) a "threshold price" is fixed at which

imports from non-member countries can enter the EEC and which is lower than

o ‘ ’ . , 4
the target price by the transportation cost from the port of entry; and




- (3) the "import levy" is computed on a daily basis as the differcence between

. the threshold'price fbr‘a commodity and the world price.

Albng.with the variable levies, "intervention prices'" arc employed

_to ensurc that a satisfactory level of prices is achieved in the EEC. The

intervention price is between 90-95 percent of the target price and constitutcs

-a guaranteed price at which government agencies.will undertake suppert buying

. if the market price shows a tendency to fall.below the intervention price.

In conclusion; the CAP keeps market prices within two limits; the upper limit

'is the threshold price and the lower limit is the intervention price}; If

- excess demand or rising costs in the market for an agricultural commodity -

tend to faise the market price above the threshold price, then imports from

“extra-EEC sources enter the cemmunity to fill the gap in demand. If an

excess supply causes the market price to fall below the intervention price,

. the EEC Commission willihave to enter the market and support the price.

prlces (threshold prlces) above world market (or 1mport) ‘prices, Wthh ‘ 44

. approx1mates the degree of 1mport protectlon in the EEC. The degree of
o protectlon has been particularly hlgh in thekcase of butter, milk, cheese;.

_ poultr} meat,'wheat, oats.end rye (7, 8; 9]. ‘In addition fo resulfihg'in
hlgher prlces for farm products and a hlgher degree of protectlon, the adoption

- of the CAP has stlmulated domestic production. As a result the overall degree

of self-sufficiency has increased for most agricultural commodities-and growing

surpluses have accumulated for grains, dairy products and sugar. The increase

in agricultural self-sufficiency, the rise in the degree of import pro-

tection and the removal of ncarly all trade barricrs between member nations

dne effect of the adoptlon of the CAP has been to raise internal producer




has reduccd net import requirements of temperate zone goods from non-members,
hile the growing surpluscs of several commeditics and the policy of export

restitutions has stimulated agricultural exports.

"~ GENERAL MODEL SPECIFICATIO

" The agricultural sector in the EEC can be disaggregated into scveral

-

,commodity grdups for whithsub-models are established. The estimated model

- includes five'commodity groups selected on the basis of data availability,
‘and the fact that all are covered by the variable levy protection system. >

" Each commodity sub-model 1nL1udes a domestic supplv equation a market demand

equation, a change in stocks'equation (where applicable), an export to non-EEC
countries equation, and an intra-EEC import equation. Specification of these

~relationships is explained below.

Domestic Production

fhe theory underlyinc the damestic supply 51de is the traditional

ﬁ agricultural response to price. The quantity of domestic ploduction in a

| partiéular;yaar ia priﬁarily'the result of farmer's productioa decisions and -

. availabla téchnologf. Lack'of.dafa for-tﬁe EEC on scme inputs (e.gl labar

.employed in each product7categqr})‘prevented the use of the produétion

. 4funct10n approach »AProduction out of domestic souraes'in period t is a

.function of the product p11ce (P ), 1nput prices (INP }, such as the price

- of feedstuffs, and selected 1nputs (INt), Iike the»total‘livestock numbers in

EEC. Thus, the supply function is specified as - - - .
) Q= fl'(pt, INpt,.INt)... | | -
‘Prices of thé various commoditics are treated as e;ogenausly dater—

mined, since they are fixed cach ycar by decisions made by the EEC Commission.




(3]

" Domestic Demand

Economic theory suggests that quantity demanded per capita is a function
of the income level and the price of the commodity. Thus the per capita market
" demand equation is specificed as
2) PCC, = £, (YP,, P

where YPt i$-the real EEC per-capita GNP, and Pt is the product price.
_Change in Stoéks_

Changes in stocks arc.expected to be a function of. current Pprices, .and a
general shift variable such as. the level of commodity consumption. Consequently,
the specification of the function of changes in stocks is
where Ct is the level of demand at time t, and Pt is the price. A change in.
stocks equation is included only in the case of, butter, since changes in

w>j‘sto¢ks for the rémainihg products were negligible.

_“Exports and Intra-EEC Imports
' Imporfs represent an additional source of agriculturai supply, while o
exports constitute another component of the demand for agricultural products.

Conseqﬁéntly, exports are specified as a function of a time trend (TIME), and the

- _pfoduct price

(4 X

" f4 (TIML,_Pt)' _
and intra-<EEC imports arc treated as a function of rcal per capita GNP (YPt), and

price

S ped = £ v ,
(8) ECM_ = £, (P, P)

t

An identity that defines imports from non-EEC sources completes the model

(6) _Mt = PCCtix PQPt - Q-t + DSTt + Xt —'EFMt



-

‘was approximated by equating domcstic prices in the Common Market to world

16
where POPt is total populationin the EEC.

A The modei specificd above was estimated by three-stage. least squares
using annuai data from 1953"72;. The estimated equations, the identitics and
variable definitions are presented ih_Table 1.

. MODEL VALIDATION AND PREDICTION

S
EE

An extén51ve number of validation measures were calculatcd to evaluate

5.the efflcacy of the model as ' a predlctlvc deVice w1th1n the sample period
AValues for key validation measures are presented in Table 2. The comparatively

ailow Root Mean Square Errors for all_equations suggest’that the model would.

reproduce sample data with a high degree of accuracy. The Theil'coefficieuts

Wete near zero except for the intra-EEC. imports of milk and butter. The

:correlationsvbetween'actual and predicted values were high for all equations

of the model predicting also a high prqportiou of turning points (except

~. the equations for the per capita consumption of butter and the intra-EEC

.thmpottQJof eggs) over the period 1953-72.

: THE EFFECT OF THE CAP

In ordef'to obtain an approximate orderrof magnitude of the quantitative

A:effects of the CAP, the estimated model was used to derive for the years

1968 72 (the perlod ‘when the single market stage of the CAP was in opcration),

- the value of tqtal EEC imports (TM); imports from intra—EEC (ECM) and from

-ndnfEEC sources (M) under free-trade conditions. The free-trade ideal situation

-

prices (Table 3):’ By comparing the difference between the hypothetical import
. - ..‘A . ’ .
figures (e.g. M) under free-trade, and thc actual (observed) values, onc

can make usec of the classification scheme of the effects of integration proposed

by the LCFTA Sccratariat.



TABLE 1: THREC-STAGE LEAST-SQUARES ESTIMATE OF THE COMMON

MARKET AGRICULTURL MODEL (1953-72) AND LIST OF VARIAGLES

(standard errors in_parentheses)

(1.1) 1Qy = -1463.63 + 29.45 LIVE, ~138.41 APS +26.27 APly -35.12 AP3

o (639.17) ,(1'76) (108.03) (2.99) (7.31)
(1.2) PCAC,= 208.5 + 369.80 YP, - .040 AP1 - 1.29 AP3,
. (11.74)  (9.47) *  (.095) (.153)
(1.3) A¥, = 195.20 + 7.72 TIME - ,B29 AP9, L
C o (44.68) * (2.09) (.606) N
(1.4) PECH, = -526.92 + 819.99 YP_ + 2.23 AP1, - 5.54 /P3,
- ' (108.55)‘ (87.44) (.867; (1.44)
(1.5) My = PCAC, X POPt.~ AQ, -+ AXy - AECM,
cowheres e
: AQ = EEC meat production at time t (1000 m.t.)
" PCAC = EEC meat consumption per capita
- AX = EEC meqt exports to non-EEC countries (1000 m.t.)
RECH = intra-£EC meat imports (1000 m.t.) :
AM = extra~EEC meat imports (1000 m.t.) '
LIVE = total livestock numbers in the EEC {million heads)
YP = real GNP per capita in.the EEC :
TIME = t = (0,1,2,...,n) : - ’ '
AP5 = price of feedstuffs at time t in the EEC (cents/kgr)
AP1 = vwholesale beef price at time t in the EEC (cents/kgr)
AP3 = vholesale pigmeaet price at time t in the EEC (cents/ker)
APS =

average wholesale meat price at time t in the EEC (cents/kgr)

1L Milk
(11.1) 10,

{11.2)  PeLC

~

=-53844.80 + 5325.86 CO, - 24,19 APS, -+ 825.22 Lp2
(6539.66)  (409.94) (643.68) (193.53) t
(= 2934.26 + 975.01 YP, - 47.49 LP2,

(101.82) (106.58) (12.23)

(11.3) LX, = 126.30 + 31.32 TIME + 9.19 Lp2

i

T (62.51) (3.32) (7.05) t

(11.4) LECH, = ~978.49 + 338.001 YP, + 69.85 Lp2

5 M, = - ..-.
(Ilfo) LM, = PCLC, > POP, | LQ + LXg - LECH

(90.47) (95.36) * (10.99) °

t

Where:

LQ
PCLC -

t u

i

—
™
[
=
o

EEC milk production (1000 m.t.)

EEC miTk consumption per capita A
ELC milk exports to non-EEC countries
intra-LEC milk dmports

= extra-LEC milk -imports

total ELC number of .cows at time t (millfon heads) -

= producer fluid milk price in the EEC (cents/kgr)

{continucd)

£
¥
4
LA
By
;
.",
r
5
R
.l
i
g,



. exports to non-

)

111, Butter

production (111.1)  UQ, = ~106.97 + 598.9 UP1, - 26.08 LP1, + 56.59 TIME
‘ o (256.81) (142.3) (10.78) (5.65)

consumption (111.2) PCUC, = 66.24 + 24.64 YP, = .226 UP2

per capita (8.81)  (4.063) (.062)

change in
stocks

(111.3) DUST,

(111.4) UX, = 339.02 + .087 UONQ,

. = 1026.22 - 252 UC,- 1£6.4 UPL,
(120.06) {.040) b (56.6)

- 242.59 UP]

"

exports to non-

EEC countiries too(61.34) (.049) 1 o(32.39) T
+ intra-EEC (I11.5) UECM = -134.37 + 75.59 YP_ + .387 UP2
imports ot (20.05)  (14.50) b (L222) %
: extra-FEC (111.6) UM, = PCUC.x POP. - UQ. + DUST + UX_ - UECH
" imports -t o i t ' i t t
© where: - .- . .o LPl = EEC producer milk price .
- 7 UP1 = EEC producer butter price UOHQ1= butter production in other CECD -
UP2 = EEC wholesale butter price “* countries at time t-1
IV, Cheese A :  ,:_ .
“production (v.1) CQ, = 627.49 + 5.13 CP5, + 48.02 TINE
(38.95) (.695) (2.86)
~ consumption (1v.2) PCCC, = 9.93 + 46.81 YP, + 186 cpst
per capita , o (2.44) (3.65) (.050)

(1V.3)  .CX_ = 20.16 + 2.12 TINE + .426 CP5,
EEC countries : (6.71) (.465) (.112)
*intra-EEC (IV.4) CECH, = - 144.21 + 97.77 YP, + 1.64 cP5,
imports R .t (7.66)  (10.96) v (.149)
© extra-EEC ~ (IV.5)  CM, = PCCC, x POP, -CQ, + CX, - CECHM
imports ‘ 't ' _t t ot t t

where:

CP5 = EEC producer cheese price

V. Eggs A _ _
roduction (V.1) EQ = 959.53 + 6.13 CHIC_ - 14.96 EP1
P SR v (634.19) (.841) t (5.04) ¢

consumption (v.2) PCEC, = 111.78 + 35.49 YP_ - .517 EP2
per capita t (9.95) (3.27) t(.091) t
exports to non~-  (V.3) EX, = 10.41 + .764 TIME - .032 EP2,
EEC countries t . (11.39) (.261) (.133)
intra-tEC (v.4) EECM, = 347.40 - 19.26 YP,- 2.31 EP2,
imports t (70.10) (24.27) (.628) t
extra-EEC (V.5). EMt = PCECt X POPt - EQt + EXt - EECMt
importis ‘

where. EP1 = CEC producer cgg price ‘

.. CHIC = number of Tive pouliry 1n the ELC
[p2 = EEC wholesale cgy price

el




. Table 2.--Validation of Three Stage Least Squares Model

Correlation
. ~ Between b
. Equation . Root Mean® Actual and New Theil
Variable Squarc Error o Predicted - Cocfficient
AQ - S . 289.9 - o .99 : .027
PCAC ... 0.0007 L .99 S .ol
AECM L 67.7 s .98 ' .123
LQ ST 162003 0 - ©.08 : C..023
PCLC o .. 0.0 ’ .90 ' : .028
. LECM S ©100.3 o Les o .028
uQ C . 52.4 S .97 L T .047
. PCUC = 0. 0006 , .69 S .097
. UECM , C17.9 : .88 o .308 -
- CQ o 34.4 o .99 o ..021
Pccc . ~0.0002 ' .99 .027
CECM .. . 5 8.5 o .99 : .053
EQ - 108.5 _ .97 . : .053
'PCEC "~ 0.0004 ) .95 - ) .038
- EECM o 36.7 S .36 .239

UThe figures are expressed in 1000 metric tons except PCAC, PCLC, PCUC, PCCC
PCEC whlch are in 1000 metric tons per person.

b

‘ 2
X (Pi - Ai)
)} A.2
The results of Fable 3 lead to the follow1ng ' " 1 conclusions:

(a) trade dlver51on, where intra-EEC 1mports increase due to a shift from low-_

cost producers out51de'the European Communlty to higher-cost producers within

. the Community, was the common experience of all commodity groups under consid-

eraiibn; and (b) the extent of diversion of trade‘frém non-EEC sources was

particuiariy severe in fhe case of ﬁilk and_buttcr, as recent eétimates of

the.dégree Qf_CAP protcétioﬁ have suggested [é]. .
- The aboﬁe cyidchée suggests that the-adoption of the CAP has affected

.the pattern of farm trade flows betwcen thg‘Common Market and the rest of

éhe worid.‘ A qualifiéation that must_be'kept in mind is a crucial assuﬂption

of our methodology, that existing world prices would have ﬁrevailcd cven under

free-trade conditions for agricultural products.



TABLE 5t Estimates of Trade Diversion in the EEC as Compared

to Free Trade (]OQO metric tons)

Commodity Year Total Imports Intra-EEC Imports Non-EEC Imnorts
: A A ] I H /A N
™ 1 TH-TH ECHM ECM ECM-ECM M M M-
Meat - 68 1381 2219 -838 708 773 -65 . 673 1446 -773  TOP
. 69 1576 2283  -707 768 859  -9] : - 808 1424 -616. . TD
70 1702 2860 -1158 906 908 -3 © 796 1951 -1155. TD
71 1840- 3246 -1406 1033 964 69 807 2282 -1475 1D
72 2258 4163 -1505 1123 997 126 1135 3166 -2031 7D
Milk 68 564 7204 -6640 531 239 292 .- 33 6965 -6932 TD
69 737 7756 -7019 699 276 423 38 7480 -7442 D
.70 .~ 690 13302 -12612 659 337 322 .31 12065 -12934 D
71 831 11636 -10805 800 444 356 31 11192 -11161 1D
72 1214 13644 -12430 - 1195 519 676 19 13125 -13106 71D
) ’ e
Butter 68 83 938 -855 66 33 33 17 905 -888 - TD
69 76 986 -910 69 41 28 7 945 -8938 TD
70 146 977  -831 142 49 93 4 928 -924 71D
A 130 708  -578 117 65 52 13 643 -630 TD
72 128 718 =590 19 73 46 9 645 -636 7D
Cheese - 68 27 317 -46 191 186 . 5 80 131 -51 7D
. 69 292 380 -88 223 201 . 22 69 179 -110  TD
70 328 415 -87 244 213 31 84 202 -118 TD
71 360 412 -52 282 245 - 37 : 78 167 -89 1D
72, 390 421 -31. - 310 273 37 80 148 -68 TD
Egds 68 - 156 195 -39 116 195 -79 - 40 0 40  NEZ
’ 69 - 183 203 ~-20 151 203  -52 32 0 32 NE
70 197 202 -5 179 202 -23 18 0 18 NE
v 7 209 290 -81 187 194 =7 22 96 ~74 TD
72 218 515 297 197 182 15 21 333 =312 71D
|
1A

N A ‘ '
TM, ECM, and M are imports estimated under world prices. TM, ECM and M are actual imports.

2TD denotes trade diversion, and NE, no integration effect.



' FOOTNOTES

Emlllo Pagoulato; is Assoc1ate Professor of Economics and Reuearch Associate
of the Cnnter for Internatlonal Studies of the University of Mic sourl-ét louis;
David Debertin and Angelos Pagoulatos are, respectively, Associate and Assis-
fant Professor of Agricultural Economics at the University of Kentucky.
Financizl éupport from the Kentucky Agricultural Lxperiment Station and the
Center for International Studies of the University of Missouri~St. Louis is
gratefully ;ckn_owledgedc | | _5_4:~”‘
Prio; to ;he!fgrmation of the Eurbpean Community,'the six original members
had engaéed in diffe:ent.policieé directed toward protection of thg farm
sector'fhfouéﬁ pric¢ supports,'subsidy measures andlimport controlé. The
;.adoption of the C.A.P. wasvlargefy.an éttgmpt fo eliminate_the diversity of
.pré-éEC farm support system§ of the individual members and still pfeservé_
their protectionisﬁ nature.- ?urthermore, not all of the original six were
equally protegfionist. “The Netherlands,’forlexgmple, ﬂas tfédifionélly had

" the ieast protected agriculture as compared to the other members. '

-“For a detailed discussion of the set of policy measures and the institutional

arrangements of the CAP, see [3, 5, 7].

3 . ' . P N - : -
-“These prices are known as "target (or indicative) prices' for cereals and milk;

"basic prices" for pigmeat; and "guide prices" for beef and veal.

4"Threshold prices" are minimum duty—paid import prices forrcereals, dairy
-products_and beef and veal; and are known as 'sluicegatec prices' for pigmeat,
* poultry, meat and eggs.

5The individual producfs inléuded in this study are: meat, milk, butter, Chgese

and eggs. Data sources are [0, lé].

b e i
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