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Measures of the Degree and Cost of
Economic Protection of Agriculture
in Selected Countries

by

Rachel Darc:lisl and Elmer W. Learn?‘

INTRODUCTION

The expansion of agriculrural protecdon in many industrially
developed countries is one of the main problems facing agriculmral
trade today. The isclation of agriculture from free trade and com-
parition is in sharp conrrast with developments inindustrial sectors
where the trend toward trade expansion and removal of trade re-
strictions was encouraged by the formatdon of the General Agree-
ment on Tariffs and Trade {(GATT) in 1948,

The enemption of tradeinagricultural products from international
rrading rules reflects a basic conflict between domesdc agricultural
and trade expansion pollicies. This conflict has always existed but
it has been heightened in recentyears by the inability of agricultural
workers to achieve comparable income increases with workers in
the industrial secror. This has been due tc a combination of many
factors including an extremely rapid rare of technological advance
and a failure of farm resources, particularly labor, to adjust ade-
quately so that those resources remaining in agriculture might
achieve the full benefits of increases in productvity. The resuldng
disparicy, for social and politdcal reasons, has led to government
action designed to correct this imbalance,

The most common method of raising farm income was a system
of price supports which maintained domestic prices above world
prices (prices for which the commodities were available on the
woTld market), Trade restrictons were then necessary to preserve
the domestc price level and to ensure a market for higher priced
domestic production. The situarion was aggravated by rthe creadon
of surpluses in many countries due in part to response of domestic
productdon to higher price levels, The accumulation of stocks
resulting from production in excess of effecrive demand produced

1
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a downward pressure cn world prices, intensifying the divergence
between them: and domestic prices. The continuance of rrade
barriers and the growing problem of surpluses led 1o the insdm-
ton in 1661 of international discussions to determine conditdons
of access for agricultural products in internatlonal trade. Stch
discussions are still in progress {(i). 3

Two problems are of interest in any discussion of agricultural
protection. These are measurement of the degree of protection and
measurement of the welfare cost of protection, The first problem
was discussed by Haberler and his group (2) in 1958. They concluded
that some measure which would incorporate the results of all exist-
ing methods of protection was necessary, Tariff reductons had
ceased to have much gignificance Jdue 1o the employment, by the
protecting couniries, of quanritative restrictions, administratve
barriers, sanitary regulations, and numerous other devices--all
calculated to iphibit, if not directly prevent, trade in agricultural
products. The recomr .udadlons of the Haberler report were acted
upon by the United Nations (UN) in 1961 and 4 merhod of measuring
the degree of protection was devised (3).

While such a measure is useful and is superior to ore based on
ad valorem tariffs or rhe mere enumeration of controls in existence,
it still leaves the more importantquestion unanswered--the welfare
cost of protection. This cost may bedefined as the cost incurred by
the protecring country due to distortions in patterns of production
and consumption. To the protecring country, ithe results of protec-
tion in terms of welfare cost arg more significant than an index of
protection, while to the exporting country market accessibility is
the predominant consideration. These concepts are closely related.

The present study is concerned with both the degree and cost of
protecdon, In the first section, the degree of protecton is estimated
for temperate zone agricultural commedities for 1959-61 for the
following countries: Canada, Denmark, France, italy, Netherlands,
the United Kingdom, the United States, and West Germany. Changes
in the degree of protection for the decade ending in 1961 are also
examined. In the second part of the study, a model which ¢an be
used to measure the welfare cost of agriculwmral protection is
developed. The model has general applicability and may be em-
ployed for both impordng and exporting countries. Two applications
of the model are made and the weliare effects of different methods
of support for agriculture are analyzed.

3 . ; ;
Underscored numbers in parentheses refer to Lirerature cited, p. 61




DEGREE OF PROTECTION

Agricultural Protection in Industrially Developed
Countries

Haberler and his panel (4) decided that most natiunal devices for
the protection of agriculture could be viewed as a combination of
the following three categories; (1) devices which directly dis-
courage imports {(Import duries, quantitative restrictions, state
rading multple exchange raztes); (2) devices which directly ei-
courage exports (export subsidies, multiple exchange rates);
{3) devices which directly encourage domestic production (price
supports, deficlency paymenis).

In the first two cases the domestic producer and consumer face
a higher price than that ruling in the worlid market, Under the defi-
clency payments system, however, the price to ccnsumers is the
free market price, while domestic producers receive a payment..-
deficiency payment--from the government to compensate for the
difference between the free marke: price and an adminisctratively
determined producer price. Thus, the domestic preducer price is
higher than that with which either the domesdc consumer or foreign
trader 1s confronted.

There have heen several studies by internarional organizations
of pational policies for supporting farm income. Special working
parties were established by the Food and Agriculture Qrganizacion
of the United Nations (FAQ) in 1956and 1939 and reporis wexre pub-
lished in 1960 (5). These reports describe in detail the price and
income policies of various countries and the effects of these poli-
cles on production, consumption, and trade in agricultural products,
The Organization for Eurcpean Economic Cooperation (OEEC) and
its successor, the Organization for Economic Cooperation and De-
velopment (OECD), have also discussed national policies of member
and associate countries (6, 7).

The use of nontariff barriers to trade in agricultural products
has been studied by Committee Il of GATT, which was established
as part of a trade expansion program in 1958. The Committee con-
cluded that the use of such devices had seriously affected trade in
dairy products, meat, and cereals (8). The comprehensiveness of
the devices employed may make it necessary to consider an equiv-
alent rather than an actual tariff whena measurement of the degree
of protecton is required,

Actual Tariff

The concept of the helght of a given tariff and attempts to trans-
late this concept into numerical terms encounter many difficulties.
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The most important obstacle is the ambiguity of the concept itself
since the tariff height may vary with the different merhods used to
measure it., Haberler (%) in his discussion of this problem men-
toned the following ways of measuring the tariff height and their
disadvanrages: (1) protected imports as a percentage of total im-
perts; (2) impert duties as a percentage of total value of protected
imports; (3) import duty as a percentage of the value of the pro-
tected good {ad valorem tariff).

The first two methods fail to take the prohibirive effect of rtariffs
into consideration. Thus a small value may reflect either a low
degree of protection or the prchibitive nature of some import
duries. The third approach avoids this disazavantage but it gvill is
not entirely satisfactory, If a general index of protection is required,
a weighred average must be constructed and this in twrn raises the
question of weight assignmenrts. In addirion, the price of the com-
modicy (in either rhe importing or expordng country) which forms
the basis for the rariff computation cannot be regarded as constant
since the duty may bave influenced its price, The conversion of
specific to ad valorem rates may also present some probhlems due
to quality differences and lack of adequate information. Haberler
censidered the third method o be the mostreliable but emphasized
that the height of the tariff wall was only one aspect of protection.

The use of nontariff barriers to trade in agricultural products,
which has already been mentioned, means thattariffs are often less
Important than other methods of agricultural protection such as
import quotas and subsidies. Recognidon of this fact has Ied to the
omission of most agriculmural products from the comprehensive
list of duties compiled by Political and Economic Planning (10). A
similar study by the European Econemic Community (EEC) of
tariff levels of various trading blocs also disregarded agricultural
and food products (11).

The U.5. Department of Agriculture presented a quancicadve
estimate of the degree of protection afforded by nontariff trade
barriers in 1963 (12}, The reporr compared the value of all major
commodites produced in a country with the value of protected
producton where protected production was assumed to be all pro=-
ductdon covered by nontariff trade restrictions. it was pointed out
that such an index might be inadequate in view of possible diver-
gences berween the existence and application of controls, The index
thus served to reflect potential rather than actual protection,

Eguivalent Tariff

The Haberler repcrt in discussing the prevalence of nontariff
srade barriers stated that (2):

"In principle the best way of measuring the degree of total pro-
tecrion given to any line of agricultural producton in any country
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by the combination of protective devices used in that country would
be tc measure the percentage change by which the price (including
any subsidy) received by the domestic producer exceeded the price
at which the product was available from foreign suppliers or could
be sold to foreign consumers."

This concept is similar in many respects to the equivalent
tariff of Harberger (13}, which is the rariff with the same effect on
the volume of imports as existing trade restricdons,

In 16561, the Unired Nations implemented the recommendadons
of the Haberler report and published the results of a studr of pro-
rective margins for temperare zone agricultural commeodities for
Western European countries for two 3-year periodsin the 1950's (3).
Import and export unit values wers employed as approximations to
the free market price enabling the margin of protection to be estd-
mated for both imporung and exporting countries. Transport costs
and the ability of large importers to obtain favorable rerms of
trade were thus included in this measure.

In the following section the degre= of protection, based on the
United Narions method, is estmated for grain, livesteck, and dairy
preducts for 1959-61 for the following, countries: Canada, Denmark,
France, [taly, Netherlands, the United Kingdom, the United States,
and WestGermany. A 3-year period was selected to avoid distoriions
due o flucruatons in the variables in any 1L year. As in the case of
actual rariffs, the height of the tariff wall rather than its effective-
ness is under consideration.

ESTIMATION OF THE DEGREE OF PROTECTION
Methodology

The equivalent tariff may be defined as the difference between
producer and world market prices where the latter represent
prices for which the commodity is traded on the world market.
Price comparisons are made at the same marketing level neces-
sitadng an allowance for marketing margins for all commodities
except wheat, barley, and oats. Marketing margins for these three
commodides are omitied because of their relative unimportance
and the lack of adequate data.

Derivadon of the degree of protection is based on the equivalent
tariff, The method may be summarized as follows. Let

P = average price received by producer for all types of sales

M = marketing margin = dollars per quintal (100 kilograms)

T
1

adjusted producer price = P + M




T = import or export unit value (total value of imports or ex-
ports/total quantity of imports or exports).

Then degree of protection = (p;PTllOO = percentage tariff (grain)

_(P'-T)100

= = percentage tariff (livestock and dairy products).

The difference berween producer and trade prices may also be
conceived as a percentage of the trade price resuludng in the fol-
lowing formula:

Degree of protection = &,12100 = ad valorem tariff {grain)

(P'-‘I‘)100 ad valorem tariff (livestock
- T and dairy products),

The difference between percentage and ad valorem tariffs is
shown in the following exampie, et

P = producer price = $20.00

M = marketing margin = $10.00
P' = adjusted producer price = $30.00
T = import or export price = $15.00.

Then percentage tariff = 30 percent and ad valorem rariff = 100
percent,

Unless indicated otherwise the percentage tariff will be used in
this srudy as a measure of the degree of protection.

Several qualifications concerning the reliability of the above
methocd must be made because of quality differences, distribution
costs and conversion factors, reality of worid market prices, and
transport Cesis.

QUALITY

For some commaodities (eggs, bacon, butter) quality differences
between domestic and foreign production may not be great {14). In
this case the degree of protecton is not changed gready If the
assumption of uniform quality is made. For cereals and beef, how-
ever, the price differential may be considerable and its impact on
the degree of protection must be noted. For example, if domestic
production is of inferior quality, the degree of protection has been
underestimated while the converse holds if domestic producton is
of superior quality. No adjustments for gqualiry differences were
made in the present study so that some reservations must be made
concerning results for these products (cereals and beef).

6




DISTRIBUTION COSTS

The partcular markedng margin used is important since the
higher the margin in any country the greater the degree of protec-
don. It is concelvable thar in countries with high distribution costs,
free trade might result in the domestic producer receiving a lower
than world price (at the farm level), Whether uniform or selected
margins are used depends a good dezl on what is being measured,
The use of uniform margins implies that the measure is concerned
solely with protecrion afforded to the domestic preducer while the
use of selected margins includes protection of distributors also,
In thiz =tudy, uniform margins were used for all livestock and
dalry products; in addition, a separate analysis using individual
margins for each country was made for beef, pork, eggs, and milk,
In che latter analysis, some error was introduced due ro lack of
adequate data concerning actual marketing margins,

Another source of error lies in the conversion factors used for
livestock and dairy products.* Such conversion factors may be
considered only as appreximations to acrual conditions,

WORLD PRICES

The use of existing trade prices to measure the degree of pro-
tection assumes that such prices will remain relatively constant
when protection is discontinued. Current trade prices may, how-
ever, be artificially low or high due to agricultural protecdon.
Increased imports will also be required tc replace high cost pro-
duction, and there is no guarantee that these can be obtained at
exisung price levels. A great deal depends on the elasticity of
supply and the extent to which production controls and surplus
disposal policies have affected quantiies placed on the world
market, The direction of change is thus uncertain for many com-
modities, One study concluded price increases were more likely
and placed them iIn the neighborhood of 10 percent for dairy prod-
ucts and 5 percent (a relatively minor change} for most other
products (14). It can also be argued that potential changes in world
prices face all countries equally, so that while some alteraticns in
the degree of protection may occur the rankings of the individual
countries will remain unchanged.

4 For livestock, domestic prices received by farmers, which were given in
live weight, have been converted to carcass weight ro permit comparisen
between unit values of imports or exports, Standard conversion factors were
used for all countries, In the case of milk, variable conversion facrors for the
different countries were employed to convert producer prices for milk to
producer prices for butter,




TRANSPORT COSTS

Price quotations for imports and exports are generally given as
of the country's border. This means that imports are valued
¢.i.f. {cost, Insurance, and freight) while exports are valued f,o0.h.
{free on board). Import and export values, therefore, include
external transport costs for imports and internal transport costs
for exports.® For Canadz and the United States, certain adjust-
ments had to be made because foreign trade values were compiled
by a dlfferent method. Canadian exports are valued from within the
country's border so that an allowance for internal transport costs
must be made, These costs were asgumed 1o amount to 4.5 percent
of the value of exports for all commodities and export values were
accordingly increased by this amount. This assumption is based on
the fact that the inland freight on exporis from Canada was equal
1o 4.6 percent of the value of exports in the period 1946-50 (15),
while export duties and inland freight amounted to 4.5 percent of
export values in the period 1949-53 (16).

Trade statistics for the United States are valued f,0.b, for both
imports and exports, requiring a conversion from f.o.b, to c.i.f.
values for imports from nonbordering nations, Import values were
increased by 10 percent to obiain the necessary c.i.f. valuation,
The assumption that 10 percent of the c.i.f. value of an import is
accounted for by insurance and transport costs has been frequently
employed in international trade studies (16,17,18). In bothinstances,
transport cost adjustments undoubtedly introduced a margin of
error but It was felt that such adjustments were not likely to have
modified the resulting estimates 1o any great extent.

One final qualification must be made. The present method of ob-
taining the degree of protecticn ignores subsidies on agricultural
inputs such as fertilizers and direct income payments to farmers
other than deficiency payments as in the British system. The United
Nations study concluded that such payments rarely exceeded more
than 3 percent of the value of agriculniral output and hence that it
was unlikely to influence the degree of protection to any great
extent (14), Other aid to agriculture such as lrrigaton, education,
and research was considered as said to the entire economy rather
than to a partdcular sector.

5It should be pointed ocut that while import values exclude tariffs on imports,
export values reflect the deduction of subsidies from exports by the protecting
countries, In both cases, expert and import values represent the selling price
of the commodity,




Results: Uniform Marketing Margins (1959-61)

The degree of protection which the various countries provided for
grain, livestock, and dairy products for 1939-611isgiven in tables 1
to 8. Two measures of protection were calculated for countries which
were both importers and exporters of a particular commodity, A
negative degree of pretection indicates that producer prices were
less than trade prices for the periodunder review, This implies the
absence of protection although quality differences may have influ-
enced the result,

For livestock and dairy products, marketing margins were based
on the results of various marketing studies in North America and
Europe. The marketing margins employed were similar to those
employed by the United Narions study (3) for live cattle and pigs
(33 per quintal); eggs (10 percent of producer price); and milk (516
per quintal of butter for processing costs). Marketing maxrgins for
beef and pork ($7 per quintal) were %2 per guintal higher than
those employed by the UN study. It was felt that the higher figure
appraximated more closely actual marketing marginsinthe various
countries in the period under review,

WHEAT (table 1)

Degree of protection ranged from -27 to 45 percent of producer
price. No adjustments were made for quality differences between
domestic and imported wheat.

In the second part of the study, the higher quality of imported
wheat was accounted for by decreasing its price 12 percent for
Denmark, Iraly, Netherlands, the United Kingdom, and West Ger=
many. The degree of protection was underestimated for these
countries in the first part of the study since import prices of wheat
were not reduced to compensate for quality differences.

Table l.--Whneat. Jegree af protection, 1%59-61

Import or export Degree »f
. Eroducer price price protection
Lountry
; : (%20
—-=-=—=Dollars per guintal-------- Percent
IMpArtery:
DETMIALK. v cvcorinnannanenas 7.23 6.5% 9
B K 11.U5 701 37
setnerlands. . coaa e e d.ut .35 21
Vribed Kingdam.. ... 37 712 3
West COITanY. coarvrennaes 10.02 £, 05 31
Experiera;
T T 3.33 * 673 ~27
TS oot o I 7.23 7.6& -6
2 x T L 793 .23 17
2 11.3% 6.1l 45
Hnited J0%%S. . ioriiirannns £ LB &.36 2

1 xpart price inoresced by 4.5 perzent.

Sources: J=n appendix A 9




BARLEY (table 2)

The principal type of barley imperted into most West European
countries is feed barley. Import prices were compared vith pro-
ducer prices for feed barley for Italy, Netherlands, and West
Germany. The degree of protecton for barley (all forms of utiliza-
ton) was also obtained for all countries and ranged from ~37 to 38
percent of producer price,

MAIZE (table 3)

Maize (corn) is not animportant crop in many European countries
and France and Italy were the only two European countries con-
sidered in this analysis. Degree of protection ranged from =21 to
32 percent of producer price,

Table 2.--Barley: Degres of protection, 1959-61

Producer Producer Import or
price price export
all feed price
barley barley a1l bhariey

P2

Degree of Degree of
prutection | protection
a1l barley | feed barley

(%)100 (%1)100

Fergent Parcent

Inporters:

.21
.65
A
United Kingdom.. .56
fiest Germany...- A8

Exporters;

i
Franee Al
United States... -0

* Feport price incrensed by 4.5 percent.
Source: See appemdix A.

Table 3.--Maize: Degree of protection, 1959-61

. Import or expart Degree of
Producer price Pripe protection

P . T (E%I)IOO

Dollars per guintal Percent
.88 . 2

France. ) . 22
.72 . 14

Importers:

W I6 32
12 -21

Source: See appendix A.




CATTLE AND BEEF (table 4)

Degree of protection was estimated for both cattle and beef. For
cattle, trade data were converted from number of head to quintala
using the following conversion factors: (19, 20)

Quintals per head
Canada 3.00

Denmark 4.76
France 3.48
Italy 3.79
Netherlands (impoxrts) 5.90
Netherlands (expozts) 2.82
United Kingdom 5.19
United States 2.21

West Germany 5.00

Producer price for cattle was increased by $3 per quintal to allow
for transport costs from farm to market place, Degree of protec-
tlon for carttle ranged from -39 to 31 percent of producer price.

Producer price for cattde was converted to producer price for
beef by means of a standard conversion factor of 1 quintal live
weight per 55 kilograms carcass weight and a uniform markering
margin of $7 per quintal was then added.

An allowance for the hill cattle and cow subsidy in the United
Kingdam resulted in price increases of $3.54 per quintal for cartle
and $6.44 per quintal for beef., These figures were obtained by
dividing the value of the subsidy by cattle production for the rele-
vant period (21).

Chilled and frozen beef account for a large part of United King-
dom beef imports and are alsc iImportant for Italy and West
Germany (22). Since fresh beef commands a premium over chilled
or frozen beef in the United Kingdom market, it can be concluded
that for these countries imports are of lower quality than domestic
production and hence that the degree of protection has been over-
estimated. Degree of protection for beef ranged from -12 to 41
percent of producer price,




Teble 4.--Cattle ard beef: Degree of protection, 1959-81

Cattle
Adjusted t or
Coumtry Prcducer | Transpart J uee Loport o Degres of
1 N praducer | eXpOTt | protection
price TOETE price price
P M P = Peis T (%)100
---------- Dollars rer guintal--m-———me—o Percent
Importers:
R 1 52.81 3.0 55.81 44, 28 22
Sonerlands. .. iiei e £5.78 3.00 4B8.78 33.47 31
Ynited Kingdom............, 39,39 3.00 2 45.93 32.82 29
United States.............. 46.45 3.00 49,45 48.30 2
WesSt GEImENT. vvvrvraniannes 4748 3.00 50.48 40.45 20
Exporters:
CANBAR. . .vvrrurnurrorrranss %3.83 3.00 46,83 2 24B.16 -3
Denmark. ....ouvnsnnrnnrnnas 35.14 3.00 38.14 32.85 -4
11 1 J 45,90 3.30 £3.90 £5.46 -4
Hetherlande................ 45.78 3.20 48.78 67.96 -39
Beel
d 4
Country Froducar | Markeging Adjusted | [ngort or Degree of
h producer | export grotection
price margin trice wioe
¥ M Pi= Pl T (%jg)mc
—————————— Boilers Ter guintal------—-——v Percent
Importers:
TEBIY. v i mvnnareaaa s 96.02 7.00 1G3.52 £0.9¢ 41
Netheriands....... — -= - — -
United Kingdom 71.62 7.6 ¥ 85.06 54,60 36
Undted StBtes......cvvuenas B..45 7.L3 91.45 © 86.28 &
West GermiImy. .o.cvemnaanans 86.33 7.00 93.33 54,99 4L
Exporters
LT 79.60 7.00 86.69 7 §7.591 -1
DenmATK, - vuviv i namrmnnaae &3.89 7.00 70.89 72.89 -3
Frence. .. v eiieiaaaananaa, 74.36 7.00 81.3& 57.62 29
Hetherlende. . ivrnrveranaas 83.24 700 90,24 if0.65 -12

t Live weight. 2 Includes subsidy of §3.54 per quintsl. - Export price in-
creased by 4.5 percent, * Carcass woight. ¥ Includes subsidy of $6.44 per
guintal. ¢ Inpert price increased by 1l percent.

Soureces: See appendix A

PIGS AND PIG-MEAT {table 5)

Price comparisons were made for pigs, pork, and bacon. As in
the case of cattle, the producer price for pigs was increased by $3
per quintal to take transport costs into consideradon while import
values were obtained by converdng number of head wo quintals (23).
Producer price for pigs was converted to producer price for pork
using a standard conversion factor of 1 quintal live weight per 80
kilograms carcass weight except for the United Kingdom where 73
kilograms were used. The adjusted producer price for pork was
then obtained by adding $7 per quintal for marketdng margins.
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Tatle 5.--Pigs eond pig-meat; Degree of protecilon, 1955-¢1

i
Preoueer | Marketing
Countzy vrice margin

Adjusied | Impory or | Begres of
oroducer | export protection
price

[
3 ¥ P'= P+t (%)100

Impoﬂer?:
£69.38

Pips, livewelght - 56.02
Fork, earcmsc weight o 73.29
United Kingdom:
Varik, carcess welght - 76,00
98.8C

United States SO 49.25
Weot Cermemy
6C.34
78,68

Exporters:
Danadu~ 7. 59,53
venmarit:

Yook, =ercast welght 2. £5.23
Ba:.n?., 71,
Fran e*... v -38
Netherzand
rord, earsatu welghd. ... o .20
83.54
43,25

! Pork, carcass weight,

sourzes: 3ae Appendin AL

For bacon, an allowance had to be made for weight less and cost
of curing. It was assumed that a 10 percent price increase for
Denmark and a 30 percent price increase for the Netherlands and
the United Kingdom would be sufficient to take both rhese factors
into account (24). Tt is possible that this allowance was excessive
for the Netherlands in which case the producer price for bacon
may be too high. Degzree of protection for pigs and pig-meat varied
from -60 to 32 percent of producer price,

POULTRY {(tahle 6)

Degree of protection ranged from -10 to 62 percent of producer
price. A conversicon factor of 1 quingallive weight per 73 kilograms
carcass weight was used. Lack of data concerning marketing mar-
gins for most European countries necessitated the use of United
States data, In socme cases, producer prices of poultry were only
available for certain years {e.g., the price for the Netherlands
pertains o 1961-62 only).

EGGS {table 7)

Eggs may be regarded as a fairly homogenecus commodity so
that quality differences are reladvely unimportant. An alowance of

13




Table &.--Poultry: Degree of protection, 1959-61
!

[ j
Froduser if.'.ﬂrl-:e‘r.l: i

ad justed Import or lnegree af
pricel margin

produser il export protection

price priLe (P T

E PM o b= I Bl
I ;

. Dollars per guintal Percent

Imporiers:
3. 8 PO ] B5.gd - 34 24

[ L7 23,00 187.74 . 62

Unived fingdom......., | BEL 95 L2.UG gg.95 . 7
West Germany : 58,63 ] 2C.a3 . 23

Eporters:
'.69 ac -10
.08 WY o 22. . 24
~.B1 L : ¥ 26
B

JnrocEsSs Wgt.

Saurses: See sppendiv A,

Table 7.--£gpe:  Degree of Lroteciiza, 1959-61

T
Marketing |
margin i kdjusted Irport or

i i . Degree ol
' (percentag& . yroducer 1 export 8
1

. protection

Gauniry of t{‘cdwimer price ! price |
price }

]
X CPtsRat [ 1 l (P"T)mo

Pr

b

Dollars per aquinial Percent

InLorier.:
12 72.00 . 13

o &5.72 - 39

United Eipgaor. Th.4 i3 84.37 53, L
West Germany. . . 7625 LG 83.88 . 38

Exporters:
31. b 57.G2
&7.a2 M 52.18
Hetheriands. .., . 535.28 16 55.32
Unites Stotes.. ¢ 51.45 Luj 56.50
!

PR

#oTt price increesed by .5 pareent.
Ssutrces: Bee appendix 4.
10 percent was made for costs of packing and transportadon,

Degree of protection ranged from -4 to 39 percent of producer
price.

MILK (table 8)

Degree of protectdon ranged from 31 to 62 percent of producer
price. Due to transportation costs, most low=cost milk producers
export milk in the form of butter, Producer prices for milk were,
therefore, converted to producer prices for butter using variable

14




Table 8.--M11k: Degree of protectian, 1359-61

l ! ! T ads [
FQuintels | (g Adfusted | Import or E
%Pr-:ducer,’ of milk : Froducer | Marketing producer @ export  Degree of

Erize margin

Louzr I ice ! er Y - price ! price protestion
Ty fﬁiﬂ) iqugm.nll ;\bu.te.] i(buﬁ.er) {tuster) | (buvter)
lof butter; 1 | M | Btz P T ‘ (E-Ty100
: S B i |
e Dellars per ouintal--—--s---mwomaeo—oo- Bercent
Importers
France......... . E.774 213 157.61 16.00 163,61 112,67 31
Italy.. ..o, P P.ED 234 I¥7.84 16,400 193.84 72.88 62
United ¥ingdom. . 9.09 21.8 . 16 16.00 214,16 81.33 62
West Germany...' B.i6 22,0 179,52 15,60 195.52 119.45 29
Exporterd;
futada. ........ 7.78 23.4 B35 6. 198,05 * 132.93 22
Demmrk. 5.92 19,5 1R, 44 IRV 13144 85.54 35
France. . 6.V ZLG 7.6l 16,00 le3.6L g8. U6 48
Hether.ands. ... .11 22.2 157,84 16.00 173,84 95,20 &5
Unized Ltetes.. 49.26 2L.8 2C1.487 16,00 2L7.87 10,89 52

1 Bused on fercentage of fot in milk and 82 ¥g. of butierfst =1 guintal of butter. See;
OECED, agriculturel and Food Statistics (OECD, Farie, 1962}; ECE/FAD, Prices nf Apricul-
tural Products and Fertilizers in Purope 1961762 (UM, Genevs, 1907); USDA, agrioultural
Swutlstics 19ad | Covermment Frineing Office, Weshinrton, I¥adf; o4, Welphtisc and Conver-
siop Footors for Canmdisn Agrlewliuvrsl Froducts, Publieation 1155 {The Queen's Printer,
Ottawa, 13962}.

2 Eaport pricer increased by 4.5 jercemi.

Sources: Sée sppendix Al

conversion factors for the different countries. It was assumed that
82 kilograms of butterfat were necessary io produce 1 quintal of
butter. A standard allowance of $16 per quintal for processing
costs was then added to obtain adjusted producer price for butter.
it should be mentioned that this method permitted dual pricing (rwo
different price levels for milk sold for direct consumpiion and for
processing) to be taken into considerarion., Since milk sold for
direct consumpdon receives a higher price than manufacturing
milk a comparison between domestic and trade butter prices would
underestimate seriously the degree of protection.

SUMMARY OF RESULTS

A summary of these results is given in table 9 for importing
countries and in table 10 for exporting countries. Milk appears to
be the most heavily protected of all commodites for all countries,
with the degree of protection ranging from 31 to 62 percent. Some
idea of the magnitude of the protection afforded to milk producers
may be obtained from the fact that a percentage tariff of 6C percent
is equivalent to an ad valorem rariff of 150 percent which implies
that domestic prices are two and a half dmes trade prices. The
theoretical relationship between percentage and ad valorem tariffs
is obtained by the foliowing formula: v = t/(l-t), where v = ad
valorem tariff and ¢t = percentage tariff,

The degree of protection for the principal importing countries
(Italy, United Kingdom, West Germany)} is relatvely similar for
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Teble Y. --Importing countries: Degree of protestion, 135%-61

T T I 3
Zammodity  Caneds iben:mr:: Franve | Iualy

i i

Hether— | Urdzed | United
lends IKingdam States

! 3
+ e 28

31

* Feed turley.

Jable 1l.--Expurting countries: Degree of protection, lv59-6l

. : ~
1 Dt:muarki Franze I Italy |Netheriapgs| United

alates

scmmeod iy ‘ Jansdy ;

-7 & 17 -3 2
-3 Sl -23
. ' -39
-3 -1z

3 -7
7 26
#.13 26

- 0 -2
a5 -3 52

barley, pork, and eggs. It varies from 23 to 38 percent, provided
bacen rather than pork is selected for the United Kingdom, These
results confirm the conclusions of the United Nations study that
protective margins tend w be the same for these three com-
modities since barley is an important input in the production of
pork and eggs {(25).

Most of the exporting countries such as Canada, Denmark,
Netherlands, and the Unired States had either negarive or low mar=-
gins of protection for exports except for milk, and in the case of
the Netherlands, bacon and poultry. A positive margin for an
exporung couniry indicates subsidizaton of exports as long as
quality differences can be disregarded. France (grain, poultry,
milk) and the Netherlands (bacon, poultry, milk) appear to be the
two countries where export subsidization is the most frequent,
though Canada, Denmark, and the United States also subsidize milk
exports.

On the whele it seems that the degree of protection tends to be
higher for the importing than for the exporting countries. There is,
however, no reason to suppose that this situation will necessarily

16
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continue in the future, The growth of agricultural protection in
many industrially developed countries and the resuldng accumula-
don of unwanted stocks may provide a strong incentive for in=-
creased export subsidization.

COMPARISON OF ACTUAL AND EQUIVALENT TARIFFS

In view of the abandonment of actual rariffs as a measure of
protection afforded to agricultural commodides, it is of interest to
compare actual and equivalent tariffs. This comparison is given in
table 11 for the three major importing couniries: Italy, the United
Kingdom, and West Germany. The contrast between the results of
the two methods is considerable, ecpeclally for dairy products.
The fact that Jtaly and the Unired Kingdom have slightly different
ad valorem rtariffs for milk (166 and 163) and the same percentage
tariff (62) is due to rounding errors,

Table 11,--Compardevn of actual and eguivelent ad valorem tariffs, 1359-G1

1taly United Eingdom| West Germery

Bexley:
Astualt
Equivalent?

Wheat:
Actuai®
Equivalent?
Beaf:
actualt
Equivalent?®
Pork:
Actuall
Fruivalent?
Egga:
Fquivalent?
Milk

Equivalent®

> A5 of Jan. 1, I96L.

z(}_’:T_'Z)w, where E = producer price yincluding marketing margin), smd T = import
prices
} feed barley.

Sources: Commoowealth Economlce formittee: Grain Cxops {Her Majesty's Sietionery
office, London, 1961}; Dairy Produce {Her Mejesty's Stationery Office, Landen, 1961);
Meat (Her Majesty's Staticnery Office, London, 1961).
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Results: Selected Marketing Margins (1959-61)

Selected marketing margins were used for beef, pork, eggs, and
milk. In some Instances, specific marketing margins for each
country were not available so either United States margins or aver-
age European margins were used, The results are given in tables 12
to 15. For purposes of comparison, the degree of protection based
on uniform marketing margins is also included, It is interesting to
note that in most instances there is a difference of only a few
percentage points between the two measures. The conclusions of the
United Nations that the error introduced by the use of uniform
marketing margins was likely to be small is thus substantiated (14).

Estimated Degree of Protection for Grain in the
European Economic Community (1967)

Estimation of the degree of protection for grain in the EEC for
1967 is given in table 16. Announced target prices for grain for
1967 were used as estimates of producer prices in the EEC, Trade
prices were represented by 1964 import prices in Rorterdam, It
should be emphasized thar the degree of protection thus obtained is
based ontwo important assumptions: thatthe average producer price
in 1967 will equal the announced target price, and that trade prices
will remain relatively consrant from 1964 to 1967, A rise in trade
prices would produce an overestimate. In the more likely event of
a price fall, the measure provides a lower limit on the degree of

TFolle 12.--Beel: Degres (f protestion-celested earketing murgins, 1959-61

i Degree of
e naed Atjusted 1 It or protection | Degree of

maraesing 1 jredurer [ gxgort {seiected protuntion
maryrio jrice ;o prize rurgins) {uniforn

H rAargins}

fte Be s fudlr t 1 i

Delitirs: por SUiNtb ec— oo ———— fersuenc Terpent

.42 ALY 23 &1
.85 Sde. i) 32 36
95,10 1 ge.28 @ o
9,35 55,94 40 453

99, ki s atul 1 -1
63.40 72.93 -5 -2
85,68 6.1 7 29
BT IR o -1z

“ averspe L0 5 Burpesn countrles,
Iepert prlov doeresced by Lo pereent.
Exprirt jrlee Jnorehsed Ly .5 ereent.

LIATIEED wee ajwtdlin K.




Table 13.--Pork: Degzee of protection--selected marketiag pargios, 1959-561

. Degree of
Jeleztes | Adjusted (leport ox 1p:c1.ection Degres of

?:oduc;z:- marketing | pradurer | export (zeiected | rrotection
price oarging rrice rize marging) Juniform
marglns)

| (BT

Pro= Relte T

Feroent Fercent.

Izporters:
FrUDLE. +vsevames| B2 j Te. . -5 -9

L) . 24 3

Ualtad Finpdom.. : i l-Ber b1

United Slates... : 5C.ES g =55 L

West GRIEAmy. ... 1.e4d 78.43 4

Erportesi:

fot:T 7. PR - .93
v £, 0
FYULCE, o s vnemmsn . 2.97
Hetherlamds. . .. -l 5 %32
Unlred States... . { 5L.E5

L gargase weight.

2 jyerage of & Buropesn countries.
31,5, cargia

+ Export price lnereased by <.5 percent.

Sources: See appendix A-

Table iA.—-Eggs: Degree of rrotection--seiested murketing margize, 1959-61

Selected
rarkering Degree of
Producer pargins fdjusted Import or protectdon Depree of
- iee { perekcage produser BXPCYT [zeiecred orotection
= of producer rice frice rargins) {urd forn
Frice} . mat zina}
G I~

rd L Fu = Balin

---------------- Dollars per guintal——--——-r=—===-—2 Perconi Fercent
Imposrere: ! -
PYOD0E. a0 £5.45 : w61 3. 22 15
FTLO 89.62 2. 41 39
United Kingdom. 7643 84 .84 3, 36 36
West GEerfnoy. .. 1 TE.25 1.5 2. 53 38

l

Cxparters:
Csnuda.........i 51.84 2 62,21 16
Denpark coa.a.s &7.53 + 53,64 . =3
Hetherlands. ... SC.28 i3 56.82 3
{infted Ctates. l 51,45 65.34 13

I average 4F 5 Rurcpear coumsles.
? Expart price increased Wy 4.5 persent.

Sourres:  See appendix A.
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Teble 15,--Milkr Iocgree of protectisn--oelected rarketing parging, 1959-61

T c e Lepree o
Producer | “elesed Adju w=d wmpert v prutection Degree of
marketing Froduces EXFOTY aelenpud i 1
?r].c.e ) Zins srice e 5 o0, ;L ; ;{oi.:cl. ]
1harier ,", N A - 1_ carginy und fore
Butter) ibutzer; {mitter) sisrgtnsf

¥ 1= P 2 Fro L T

Tercent

1£7. 63 2267 ar

taby. 2.0 17,84 72,38 G2

tndted Kingdon. ! . L0 AL 16 di.13 £2
Wedt Gerpany...| 179, . i57.52 11345 i 3u

Expartesra:
AL PO : 32
Li5.as g5.54 35
- . 8.1 47 L5
Hetherlends, ... . ok i - & 495.20 g
Unttaa Rz, 202.79 8. < i3 ) < 32

1 avessge of 4 Furcpeso zunirier.
Exjurz prize fnecvused ty <. jercent.

Sour teq: Do Bfpendis A,

Table i .--(rofn: Estiznted degree of prevecticn in Burciean Eonnomic Commpity, 1959-£1 and 1987

July 1, i, fj:‘“-‘:'—‘_g Ertimnted degree of protection, 1959-51
Comecdity Fri: ved t price, Ere 15

i, Hetheriynds? Fruteetion, . -

EED, LT France ! Ituly Hevherlanda | dest Cermuoy

Feraen Fersent Frercent Pércent Fergene

ae 3o 7 3 3.
a8 g Ea i LY
sl 2 el O] b} & 3y
kS 4 1 - -

0L prde for piendurd grudes, & delermined by the Z0 Jommireian.
? Sufy whest.

2 Expart whlues.

£ Fued harley,

Suurce:  Hond (. ileszn, The Hniform Groln frive in the Forcresn Esonomie Sommund by (521,

protection (26, 27). The estimates for the 3-year period 1959-61
are also included in table 16 to indicate the magnitude of possible
changes In the degree of protection for these countries. In nearly
all cases the potential degree of protection has increased, and the
Increase is considerable for France, Netherlands (wheat, barley},
and Italy (maize),

Two imporrant consequences of the announced target prices must
be noted. For countries such as France where expansion of the
grain supply is possible these prices will undoubtedly serve as a
strong stimulus to increased production, so the EEC will probably
become increasingly self-sufficient in certain grains, The price
Increase for feed grains will also have repercussions in the live-
stock sector, since feed grains form an important part of the cost
of livestock production, Countries such as the Netherlands and
Iraly may find themselves facing higher production costs for live-
stock. This has important implications for the relative cost of
protection, as will be shown in the second part of this study.
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Changes in the Degree of Protection (1950-61)

Changes in the degree of protection from 1950 to 1961 for grain,
livestock, and dairy products are given inrtable 17, Data for earlier
years were cbtained from the United Narions study and for beef and
pork these esrimates were meodified to permit the use of constant
marketing margins for the entire period ($7 per quintai). Changes
in the degree of protection are discussed with reference to com-
modities and countries.

COMMODITIES

The most striking change is the steady increase in milk protec-
tion, For Denmark this has grown from -3 to 35 percent, and for
the Netherlands from -6 to 45 percenr. The degree of protection has
remained relarively constant for eggs except in France and West
Germany, where it has widened, Degree of protectrion for grain has
also increased steadily except for whear in Denmark and the United
Kingdom.

For livestock products, the exporting countrizs' margin of pro-
tection (except for France in 1939-61) has been either negative or
relatively low, while for the importing countries the margin has
been in the neighborhood of 20 to 40 percent. The generally higher
margins for beef must be discounted somewhat since quality dif-
ferences have not been taken into considerarion,




COUNTRIES

The degree of protection has increased for France and West
Germany for nearly all commodities, while for Denmark, italy, and
the Nerherlands such increases have been confined mainly to grain
and milk. There has not been much change in the overall degree of
protection in the United Kingdom, where increases in one sector
tend to be offser by decreases in anorher sector.

Denmark, which has maintained either low or negative margins
of protection for all commodities, with the exceprion of milk, con~-
trasts with the two other exporting countries, France and the
Netherlands, where there has becn a sizable increase in the degree
of protection for grain. Since France is anexporter of grain (unlike
the Netherlands), this implies that grain exports are being sub-
sidized at an increasing rate.

The common agricultural policy of the EEC may effect further
changes in the degree of protection, and, as we have seen, the
potential margin has widened for grain, If the degree of protection
for the EEC increases, the cuclook for a reduction in the degree of
protection in cther countries is not promising, other things remain~
ing equal. The market for suppliers willing totrade at world prices
will be affected by increased production in EEC countries and the
resulring decline in demand might lower world prices, If the decline
in world prices is sufficiently greart, the free trade countries may
be obliged to resort to some protective measures, Increased pro-
tecrion in the dairy secror in the past 10 years is an example of
this type of chain reaction.

Effectiveness of the Tariff

Haberler (9), as was mentioned earlier, noted that the height of
the rariff wall was but one aspect of protection, and thar it was in-
adequate as a measure of the effectiveness of the tariff {amount of
divergence between situations under free trade and protecticn),
This was the conclusion of Loveday {28) in 1929, when he remarked
that 2 tariff index could not provide a measure of the amount of
protection given by a particular government since 'equal duties
may have unequal effects’ owing to the different economic struc-
tures of the various trading countries and the resulting differences
in demand and supply elasticities.

In the second part of this study, this aspect of protection is con-
sidered and demand and supply elasticities as well as the height of
the tariff (degree of protection) are considered. The effectiveness
of a tariff is examined from the viewpoints of both the protecting
and exporting countries and the similarity berween the two
measures-—cost of protection and market accessibility--is shown,
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WELFARE COST OF AGRICULTURAL PROTECTION

Theoretical Model

A partial equilibrium model, based on linear demand and supply
funcrions, is used to estimate the welfare cost of agriculrural pro-
tecrion, The employment of partial equilibrium analysis for prob-
lems of this kind is not new, Barone {29) was one of the first 10
use this method, He concluded that a definite welfare loss existed
when trade was restricted by means of tariffs. Recent advecates of
the partial equilibrium approach have been Corden, Harberger, and
Johnson (30, 13, 31), Corden’s analysis is similar in many respects
to that of Barone, He deducts changes in revenue and in producers’
surplus from changes in consumers' surplus to obtain a production
and consumption cost of protection. Harberger, as was mentioned
earlier, employed the concept of an equivalent tariff, which meant
that the analysis could be applied to 2ll types of trade restrictions.
Johnson extended Corden's model to more than two goods and like
Karberger was concerned with relarive cost--Cost as a percentage
of national income--rather than with absclute cost of protection.
The models derived in this study to measure the cost of protection
are based mainly on work by Corden and Johnson,

An important assumption underlying the use of partial equilibriam
analysis is that the indirect effects of the removal of trade restric-
tions may be neglected., These indirect effects are changes in total
employment, changes in the terms of trade and balance of payments,
and changes in the prices of commodities in other parts of the
economy. The assumption may be justified if the following condi-
tions hold for the agricultural sector,

(13} It is relatively unimportant in the total economy, that is,
repercussions throughout the economy are relatively insig-
nificant. The marginal utility of income may also be con-
sidered as constant.

(2) Expansion of trade in a commodity following the removal of
trade restrictions would be low due ro inelastic domestic
demand and supply. Changes in the balance of payments may
therefore be neglected even if foreign trade in this sector is
a significant component of total foreign trade,

(3) The country's exports and imperts form a relatively un-
important part of the world market so that world demand for
irs exports and world supply of its imports may be considered
as perfectly elastic and no changes occur in its terms of
trade as a result of removal of trade restrictions,

These conditions are met to a certain extent by the agricultural
sector of industrially developed countries where the productionand
consumption of agricultural commodities are relatively unim-
portant, Demand and supply elasticities for these commodities
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may also be regarded as low. It is felt that neglect of these effects
in the case of agricultural commodities in industrially developed
countries is unlikely to distort the reculting estimates to any
serious extent, since the relevant elasricities of demand and supply
are low and since both the production and censumption of these
commodities are relatively unimportant.,

In the following discussion the word tariff will denote the dif-
ference between domestic and world market prices where domestic
or producer prices refer to prices received by producers in the
protecting country. The tariff is thus the equivalent tariff discussed
in the first part of the report. Percentage tariff will express the
tariff as a percentage of the domestic price and the ad valorem
tariff will express the tariff as a percentage of world market price,
By use of an equivalent tariff, cost of protection can he obrained
for both importing and exporting countries,

TWO-GOOD MODEL

The two-good model relates to a country with one import good
and one export good, Trade restrictions are applied tc either the
import or the export good and the unprotected good is excluded
from the analysis since it is assumed that its price remains un-
changed. This assumption permits the model to be used when the
number of unprotected yoods is greater than one.

Tariff on Import Good.~-The domestic demand and supply curves
of the country imposing the tariff are given in figure,l, These
curves relate to the import good. They are drawn as straight lines,
and may be regarded as either true representations of the demand
and supply functions or as linear approximations in the case of
curvilinear functions, The supply curve S is the sum of the mar-
ginal cost curves of the individual producers while the demand
curve D 1s the compensated demand or constant utility curve,6 The
world supply of the import good WR is perfectly elastic assuming
that the world price OW is unaffected by changes in quantities
demanded by the importing country,

In rhe initial situation, a percentage tariff WW'/OW* is levied on
imports resuiting in production of Ob, consumption of Oc, and im-
ports of be, Removal ¢f the tariff lowers the domestic price to OW,

® The compensated demand curve which gives the quantities of a particular
commedity which the consumer is willing to purchase ar various prices,
assumes that the income of the consumer is continucusly adjusted after each
price change so that he iskept onthe same indifference level, The compensated
demand curve thus differs from the ordinary demand curve in that the larter
neglects rhe effect of a price change on the income of the consumer, If the
ordinary demand curve is employed to measure the gain accruing to the con-
sumer from & price decline (consumer's surplus} it is necessary to assume
that the income effuct of a price change may be neglected {32),

24




production falls to Oa while consumption increases to Oe and im-
‘ports increase to ae. The effect of the tariff reduction on welfare can
now be analyzed in terms of producers' and consumers' surpluses,

The fall in price has produced a gain in consumers’ surplus
equal to W'WEG, Hicks' (33) compensating variation in income is
used to measure the change in consumer's surplus arising from a
price fall, and it is equal to the loss of income that would just
compensate the consumer for this price change and leave him on
the same indifference curve, The fall in price, however, has also
produced a loss in producers’ surplus and in tariff revenue which
is given by the two areas W'WAF and BCGF. The final gain is given
by the two shaded triangular areas in figure 1 (ABF and CEG)
which represent the cost of protection, Replacing ABby dS, and CE
by dD the cost can be written as follows:

Cost = #dpd5 +3dpdD = {mdS + imdD where m = dp.

This formula may be regarded as the sum of the production and
consumption costs of protection. Under the tariff, the production of
ab entailed the use of resources amounting to abF A while the same
amount could have been imporied for abBA, The production gain in
terms of released resources is ABF, provided resources are
everywhere employed so that the value of their marginal product is
equal to their price, On the consumption side, the marginal valua-
tion of ce under the tariff is givenby ceEG, whereas with trade this

COST OF PROTECTION, TW(O-GOOD MODEL:
TARIFF ON I1MPORT GOOD
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increase in consumption only costs the consumer ceEC, The dif-
ference CEG represents the gain to the consumer from the change
in consumption ce resulting from lower prices,

Subsidy on Export Good.--In the case shown in figure 2, the loss
In producers' surplus W'WCG must be subrracted from both the
gain in consumers' surplus W'WBF and the gain in subsidizarion
payments AEGF. (The country no longer has to subsidize exports),
The resultng cost from maintaining producer and consumer
Prices above world market prices, as in the former case, consists

of both a production and consumption cost of protection imdS +
1
5mdD.

Formulas for Production and Consumption Costs of Protection, —-
Production and consumption costs of protection may be expressed
in terms of demand and supply elasticities. For convenience, the
rerms production cost and consumption cost will be used to replace
the production cost of protection and the consumption cost of pro-
tection, Let

p = domestic price of the protected good

dp = fall in price of this good upon tariff removal = m

COST OF PROTECTION FOR TWO-GOOD MODEL:
SUBSIDY ON EXPORT GOOD

PRICE
(=
-l
—
= =
=
Lo n}
]
m

QUANTITY OF EXPORT GOCD
Figure 2
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§ = 5(p) = domesdc supply function

D

Mp,Y) = domestic demand funcrion
where Y = personal income,

Then Cost (Cy = Producden Cost {PC) + Consumption Cost {CC)

= imdS+ imdD &%)
and PC = imd5 = im(dS/dpydp = 2 7 V5 2
_ . dS /5
where n = elasticity of domestic supply = ——
Ty pply /D

H

t = percentage tariff = m/p
and vS = value of production undexr the tariff = Sp.
In a similar manner
CC = 4mdD = i{m (-dD/dp) dp = im’k (3)

where k =(-dD/dp) = Slutksy substitution term,

By means of the Slutsky substitution theorem (34):

Dyz
€ VD -y {—VH—)
K= - 9D _eDdy _ Y
T 8p 8Ydp pt
. éD/D
where € = elasticity of demand = - .——~<
i ap/p
. . _ 4D/D
y = income elasticity = aY/Y
and vP =value of domestic consumption under the tariff

:Dp_

Substituring the above value for ¥ in (3) we get
vD
cC = iezvP (e- Yy ) (4}

y vy
Thus C = ity vS 4+ i2vD (E-—- vy ) &)
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This formula indicates that any increase in the percentage
tariff-~t--results in a more than proportionate increase inthe cost
of protection since t is raised to the power of 2, Thus, the welfare
cost of a tariff imposirion is influenced by the magnitude of existing
rariff levels.

The consumption cost equaticn shows that the income effect of a
price change may be neglected when the proportion of expenditure
on a_good (VP/Y) is small. In such a case, the same result--
$t2vPe-is obtained as if the ordinary demand curve had been
employed,

Relative Cost of Protection.--Cost of protection may be calcu-
lated also with reference to income redistributed to the protected
sector. The change in producers’ surplus in the protected sector
may be used to represent the effects of a particular trade policy,
In the rwo-good model, relarive cost of protection is given by the
following formula:

1
Relative Cost = "—UM

mS - imds

127V 4 € VP)  (assuming the income effect
of a price change may be
neglected)

_ it , TET vD
v 3
(I-i7n)  (1-ing Vo

Relative cost of protection is a funcrion of domestic demand and
supply elasticities, the percentage tariff, and the ratic of the value
of domestic consumption to domestic production. The latter variable
is parvcularly significant since it indicates the importance of a
country's trade balance--whether it is a net exporter or importer.
This factwill be demonstrated in a later application of the model which
is concerned with the cost of wheat protection in selected countries,

Cost of Protection and Market Accessibility,--An alternative way
of examining the effects of protection is to consider its impact on
the world market for exports or market accessibility. The connec-
tion between market accessibility and the cost of protection may be
shown as follows, assuming that the income effectof a price change
may be neglecred, Ler

M = M(p)
S
D

I

demand for imports

"

S(p) = domestic supply funcrion
D{p)

where p = domestic price of the protected gaod.

domestic demand function
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Then™M =D -5
and -dM = (-dD/dp)dp + (dS/dp)dp.
Cost, however, may also be written as

:m(dS +4dD)

3m( (-dD/dp)dp + (dS/dp)dp)
= imy-dM).

There is, therefore, a direct linear relationship between the cost
of protection and the change in imports (-dM) and for a given
tariff (m) the cost of protectlon is a positive multiple of market
accessibiliry, The higher the elasticiries of demand and supply in
the protecting countries, the higher the cost of protection and the
greater the market dislocation and potential welfare losses to
exporting countries,

GENERAL MQDEL

If a country experts or imports more thanone good, two methods
~may be used to estimate the welfare rost of protection.

1, Aggregate demand and supply curves for the group of com-
moditles under review may be used. The commodities in
question must be close substitutes in consumption and pro-
ductton.

2. Individuzl demand supply curves may be used and the cost of
protection may be regarded as the sum of the costs of the
individual goods with an zllowance for the effects of cross
elasticities in demand and supply.

The first method permits the use cof the simple production and con-~
sumption cost formulas which have already been derived. The
second method requires an extension of these formulas, Let

n = number of protected goods in the economy

p; = domestic price of the protected good 1 (i = 1,2,...m}
dp; = fall in price of good { when protection is removed = mj
5 = S;(p1 ,pz,....,pn) = domestic supply function

Dy = Di{p,,P;,ee.sPn,Y) = domestic demand funcrion

Y = personal income.
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In the case of many goods, summation of the individual costs of

preoduction and consumption results in

Cost = PC + CC
n n
PC = § Z2dSidps = § ZdSymy
i=1 i=1
n n
cC =

t ZdDydpy = + 3 dDim;.
i=1 =1

[en

Since dS;j is the result of all price changes
n n
=1 j=i i
where hy; = dSy/dp; (5 = L,2,...n).

0o

1

Substituting the above value for dS; in (1) we obtain:

n n
PC=3:Z Z hymmy
i=1 j=1
n n
=33 3T ouy myvd
i=1 j=1
where
Mi; = elasticity of supply = 951 /8

de /Pj

t; = percentage tariff = mj /p;

hyjmy

(1)

(2)

3

(4}

5
and ¥; = value of domestic production of gocd 1 under protecton,

Again in estimarting the consumption cost, since dD; isthe result of'

all price and income changes
n n n

dby = Z (-dDi/dpj)dpj = % {-dD; /dp; yYmj = z kjmy

j=1 j=t1 j=1

where kjj = Slutsky substitution term,

Substituting the above value for dD; in (2) we obtain

n

'EI kijmimj-

CC= ¢
3 1 j=

i

g o

a0

&)




By means of the Slutsky substitution theorem:

ki :-@i- _621/ ﬂ
17897 oy | ap

PiP}

3D, /D

where €4y = elasticity of demand = - m?

y; = income elasticity = g—?}/ﬁl

and VE} = value of domestic consumption of good i under protec-
tion = Dipi.

Substituting the above value for ki in (5), we obtain:

D
n n v
D ] (8
CC=1% 2 ¥ tithi ] fij - Yi—Y—>-
i=t j=1
Thus
n n n n
C=1Z z hijmimj +3Z kijrnirnj (7}
i=1 j=1 i=1 j=1

or In terms of demand and supply elasticities

n n n D VD
C=1312 2 tymyVi+d 3 I uyVil€y-vi i) ®

i=1 j=1 1=1 §=1 Y

Formula (8) can be used to estimate the cost of protection provided
the relevant demand, supply, and income elasticities are known,
since the other terms in the equation may be obtained from foreign
trade and national statistics. This formula also indicates that the
cost of protection is less than the sum of the individual measures
of protection in the case of goods which are substitutes in produc-
tion and consumption. In such instances, the cross elasticities of
demand and supply are both negative sc that terms containing
these particular parameters are deducted from the total cost of
protection,
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In certain circumstances some modifications in the model may
be necessary. These modifications will be discussed now.

Modifications in Theoretical Model

MARKETING MARGINS

The traditional method of measuring the cosrt of protection as-
sumes a uniform price level. The existence of marketing margins,
however, ensures a divergence between prices at the farm, whole-
sale, and retail levels. Use of an equivalent tariff, which is more
or less mandatory for agricultural cocmmodities where nontariff
trade barriers are widespread, means that production and con-
sumption costs are measured at the wholesale level, instead of at
the farm and retail levels, resulting in an overstatement or under-
statement of the cost of protection.

The domestic demand and supply curves at various levels of
marketing are given in figure 3. The supply curves at the farm and
wholesale level are given by 5sand S, Dy and D represent demand
at the retall and wholesale levels, It is assumed that no changes
occur in the quantity of a commodity as it is moved from the farm
to the retail marketing level, Let

W'F = domestic production at the wholesale level under protec-
tion
W'G = domestic consumption at the wholesale level under pro-
tection
Py = domestic price at retail level
p = domestic price at wholesale level

L

p, = domestic price at the farm level

g(p} = marketing margin between wholesale and retail level
h(p;) = marketing margin between farm and wholesale level.
Then
b =p +glp) (L
P = ps + hipp (2)
and dp,. = dp (1 + g'(p)) (3}
dp = dps (1 + h'{(peh) (4)
where
g = BL ang ey = 20

g P 8Pf
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COST OF PROTECTION AND MARKETING MARGINS

o |
i dD | .
QUANTITY QUANTITY

Change in consumers' surplus: Measured (=) Chonge in producers’ surplus: Measured (=)

and detval (1) and actual (FHF)
k . Figure 3




Change in Consumers' Surplus,--It is necessary to compare the
difference between the loss in consumers' surplus measured at the
whelesale level and the actuzl loss in consumers' surplus,

Measured change in consumers'
surplus =dp {(W'G + idD) &)

actual change in consumers’'
surplus = dp, (WG + #dDy {6)

difference (dp - dp,) (W'G + 4dD).

From (3}, it is evident that if g'{p) is greater than zero, implying
that marketing margins increase as the wholesale price level in-
creases, then dpp is greater than dp and the actual loss of con-
sumers’ surplus is greater than the measured loss, An underesti-
mate of the cost of protecrion has thus occurred. A constant
marketing margin would mean g'{p} was equal to zero, and it would
be immaterial whether cost was measured at the wholesale or
retail level, Given constant marketing margins, the elasticity of
demand at wholesale (€} may be obtained from the elasticity of
demand at retail {€;) by means of equation {1) and we get;

€=€ . (p/p.).

Change in Producers' Surplus.--As in the previous case we
obhtain:

Measured change in producers’
surplus =dp (W'F - 4d5) (7

actual change in producers'
surplus =dp; (W'F - zd5) (8)

difference =(dp - dp;) (W'F - 1dS).

From (4), if h'(p;} is greater than zero an overstatement of the
gain in producers® surplus has cccurred and this, in turn, implies
that the cost of protection has again been underestimated. A con-
stant marketing margin likewise insures that no discrepancy exists
between cost measured at the farm and wholesale level, From (2),
assuming constant marketing margins the elasticity of supply at the
wholesale level (n) may be obtained from the elasticity of supply at
the farm level (¢} and we ger:

=7 (p/pp).

As the above analysis shows, the neglect of marketing margins
need not lead to any bhias in the measurement of the cost of protec-
tion in the case of constant marketing margins. If a percentage
markup system is in operation and marketing margins increase as
the farm and wholesale prices increase, then an underestimate of
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the cost of protection occurs, The converse is obtained if a decrease
in marketing margins occurs.

The assumption of nc quanrity changes in the commodity as it is
moved from farm to retail level may be modified, By means of
equations (3} to (8} and assuming constant markering margins, it can
be shown that if the guantity declines at both stages of marketing
the producers' surplus is undervalued and the consumers’ surplus
is overvalued. This occurs when W'F, whichisnow less than actual
farm production, is used to measure changes in producers® sur-
pluses, and W'G, which is now greater than retail consumption, is
employed to measure changes in consumers' surpluses, In this
case, an overestimate of the cost of protection takes place,

CHANGES IN THE TERMS OF TRADE (35}

Changes in the terms of trade as a result of protection may be
discussed in a partial equilibrium context if it is assumed that
demand for a country's exports of an unprotected good is perfectly
elastic in the relevant price and quantity area, Changes in the world
price of imports may be used then to represent changes in the
rerms of trade, Let

S(p) = domestic suppiy function of the protected good
D(p} = domestic demand function of the protected good
Sw(Py) = world supply of exports of the protected good
p = domestic price of the protected good

Py, = world price of the protected good

and r = ad valorem rariff = {p-pw)/pw.

The equilibrium conditions D{p) = 8(p) + S54(py)} can be differen-
tiated with respect to r resulring in the following equation:

dbdp dSdp _ dSy dpw _ D

Since p = pwl(l + 7 ) with v equal to zerc when the tariff is removed
we obtain

dp = dpy + d7Dpy (2

and dp _ dpw , Py-

dr dr
Substituting from (3) in {1} we get:

dDdp dSdp dSy /dp




Solving for g—_’; and simplifylng we obrain:

dr €D 47 5)/p+ MySw)/Pw K
where
K = €D+ 78)/p + (1,8 4}/Pw
1, = elasticity of world supply = U5w/Sw
dp,_, /P,
n = elasticity of domestic supply = g_i/%
and € = elasticity of domestic demand = ~ 3?;’;? .

In the event of a taritff removal dr is equal to - rso that we can
write

dp = 'Tﬂwa/K.

If the supply curves are positively sloped and the domestic demand
curve negatively sloped then K is greater than zero and a fall in

the domestic price occurs. From (2) and substituting d r = - 7 we
obtain:

dpy = dp + 7p, (]

= = TywSw/K + 7pu. N

This equation provides the necessary conditions for a rise in the
world price of the import goed when the tariff is discontinued. For
dpy is greater than zero if

Thw> TwSe/K
or
p K>n, S  for K>0.

As in the case of a fall in the domestic price, this inequality is
satisfied when K is greater than zero,
If the world supply curve ig horizontal then

dpw = 7?\?00—__1(_+pr = 0' (8}
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In this case, from (6)

dp =dpy, -7p, = -Tp,,
which implies that the domestic price falls by the full amount of
the tazriff,

Thus under certaln conditions (K >>0), it is possible to place
some limits on the change in the world price of the protected good
when trade restrictions cease, This change can never be less than
zero and its magnitude depends on the demand and supply elasticities
and the height of the ad valorem tariff (1), The assumption of un~
changed world price is one that has been used in the partial
equilibrium model. It is evident that unless this assumption is
satisfied the world price will rise when free trade is permitted and
an overstatement of the cost of protection will be made, The ex-
planation lies in the neglect of changes in the terms of trade and
the consegquent gains from protection--gains which arise from the
ability of the importer to exercise monopoly power in this particu-
lar market,

it is also possible to examine changes in the terms of trade of a
country which subsidizes exports. The assumption of no price
change in the unprotected good is still necessary, and in this case
it applies to the country's imports. If the demand for a country's
exports is perfectly elastic, no changes intheterms of trade occur
and a situation analogous to the one previcusly discussed exists,
A negatively sloping demand curve for its exports, however, pro-
duces a fall in world price when exports are subsidized due to
increased supplies of this commodity, As a result the country
suffers an adverse change in irs terms of trade under protection
which is corrected when the subsidies are discontinued, The tradi-
tional method of calculating the cost of protection has a downward
bias,

NATURE OF TRADE RESTRICTIONS

One final qualification concerning the cost of protection is neces-
sary when quotas rather than tariffs are used to protect the domestic
industry. Quotas are identical toc a tariff only if the government
aucrions import licenses to the highest bidder, In all other cases
eirher the exporters or the importers gain the tariff revenue, Unless
the exporters are organlzed it is generally concluded that the im-
porters gain this revenue. In this case the cost of protection is
unchanged though the redistributive effects are different, If the
exporters are organized the world price of imports is maintained
at the domestic price level so that the tariff revenue need not be
deducted from the gain in consumers’ surplus when trade restric-
tions are removed, The cost of protection has been underrated in
this case.
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MEASUREMENT OF WELFARE COST OF
AGRICULTURAL PROTECTION

Two applications of the model are made inthis section. The first
application concerns the cost of wheat protection for selected
countries, and employs the simple two-good model, The second
application is confined to rhe feed and livestock sectors of West
Germany, and since more than one good is involved the formula for
the general model is used. In both instances the cost of protection
is calculated for a single year--1960.

Wheat: Selected Countries

WHEAT PROTECTION

Cost of protectlon was calculated for Canada, Denmark, France,
Italy, Netherlands, the United Kingdom, the United States, and West
Germany, The United Kingdom was the sole country under review
where there was a divergence between producer and consumer
prices (36). This was due to the system of deficiency payments
under which consumer prices were similar to free market prices
while the domestic producers received a payment from the govern-
ment {deficiency payment) to compensate for the difference between
free market prices and an administratively determined producer
price. Therefore, the consumption cost of protection was not esti-
mared for the Unired Kingdom.

For rhe remaining countries both a production and consumption
cost were calculated whenever trade prices were lower than domes-
tic prices. This was a result of the employment of trade restric-
tions such as tariffs and quotas by the importing countries {Denmark,
Italy, the Netherlands, West Germany) and of export subsidization
by the exporting countries (France, the United States),

THEORETICAL MODEL

Wheat is used mainly for food, but a certain amount is a2lso con-
sumed as feed, Costs in both sections musthe estimated, therefore,
H the total cost of wheat protection is to be obtained, For food
wheat the ordinary uncompensated demand curve was employed
since the value of wheat consumption constituted a smazll fraction
of total expenditures,

The demand curve for feed wheat is a demand curve for a re-
source which is used in the preduction of final goods {livestock
products). Assuming the price the llvestock producer is willing to
pay for this input or resource is equal to the value of its marginal
product, the triangular area {(in the case of linear demand curves)
under the demand curve and above the priceline represents profits
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accruing to the livestock producer at that particular price level.
Changes in consumers' surplus are thus replaced by profit changes,
The basic formula, however, remains unchanged.

In the present instance, it was assumed that the elasticity of
demand for food wheat was equivalent to the elasticity of demand
for feed wheat (0.5)7 thus permitting the derivation of a consump-
tion cost for all wheat, The effect of a tariff on wheat in changing
relative costs of protection for livestock was ignored, since it was
felt that this particular repercussion could be disregarded in view
of the fact that the prices of other feed grains, such as barley and
maize, were assumed to remain constant.

The formula for the cust of protection is given below and it is
similar to the formula already derived for the two-good model with
the income term omitted,

C =iV +evD

where t = p-ppw = percentage tariff
p = domestic price
py = trade price
% = elasticity of domestic supply
€ = ¢lasticity of domestic demand
V5 = value of domestic production
vP = value of domestic consumption

and all prices, quantities, and elasticity values relate to the situa-
tion under the rtariff. Cost as a percentage of the change in pro-
ducers' surplus was calculated as follows:

8 D
. m{ds+dD)y _tnV +EVT)
Relative cost = 2mS - imds) - 2VS(l - 17D

wherem = p ~ py,

5

domestic supply

and D = domestic demand.

T This assumption was made primerily for computarional simplicity since it
is recognized that the elasticity of demand for food wheat is undoubtedly less
than the elasticity of demand for feed wheat, A better approximation of the
cost of protection could be obtained by examining costs in each marker (i,e.
food whear and feed wheat) in which case it would be necessary to ascertain
the composition of wheat imports. It is probable that the consumption cost of
protection has been overestimated in the present model,
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COST OF PROTECTION

Percentage Tariff.--Derivation of the percentage tariff was based
on the method discussed in Partlthoughsome allowance for qualiry
differences was made. In the Unired Nations study it was concluded
that imported wheat could generally be considered of higher quality
than demestic wheat for most West European countries, and prices
in the United Kingdom market were urilized to cbtain some measure
of the resulting price differential (37). In 1960, the price of No, 2
Red Winter was 12 percent higher rhan the price of domestic wheat
in this market and import prices were reduced accordingly by this
amount for Denmark, Italy (soft wheat and all wheat, but not for
durum), the Netherlands, the United Kingdom, and West Germany
(38, 39). The assumption of uniform quality for domestic wheat
éncounters some difficulties in certain instances, Although soft
wheat is the predominant variety of whear produced and traded in
Western Europe, durum wheat is important in Italy. The production
of durum in that country accounted for 17 percent of toral wheat
production in 1960 (40). In view of the price differential between
durum and soft wheart in Italy separate estimates were obtained
for both varieties of wheat as well as for all wheat. Derivation of
the percentage tariff for durum wheat was based on the assumption
that imported wheat was of the same quality as domestic wheat,

In the United States a low percentage tariff (3 percent) was cb-
tained for all wheat though export subsidization undoubtedly occurs,
Ir is probable that the quality of exported wheat (and hence its price)
is higher than that for all wheat, so that a certain amount of export
subsidization can occur before trade prices fall below domestic
prices. The subsequent selection of hard winter wheat in place of
all wheat raised both the degree and cost of protection and indicated
the importance of quality differences in influencing these measures,
For this reasen little reliance should be placedon the estimates for
all whear for the Unired States,

Elasticity Values.--Lack of adequate data concerning demand
and supply elasdcities for the countries under review led to the
selection of a single value (0.5) to represent the required elas-
ticities. It is recognized that such a decision removes one of the
chief reasons for preferring the cost of protection to other meas-
ures of protection since it prevents consideration of the relevant
demand and supply conditions in each country. The resulting esti-
mates are still useful, however, provided this limitadon is borne
In mind. Thus the estimates may be considered either as over-
estimates or underestimates, depending on whether the actual
elasticities are less than or greater than 0.5. Since both the elas-
ticities of demand and supply are linearly related to the cost for-
mula, changing these elasticities will result in an identical change
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in the cost of protection. In the present model, for example, the
substitution of 0.25 or 1 for the previous elasticiry values of 0.5
would halve or double the cost of protection.

The assumption of elasrticities equal to 0.5 for both demand and
supply permitted the following simplificarion in the cost of protec-
tion formula;

Cost = .25¢% (VS + vP) where

VD

= Value of domestic production and consumption,

Results.--The results are given in table 18. The cosr of protec-
tion ranges from 0 to $81 million with Canada, the United States,
and Denmark atr the lower end and Iraly and West Germany at the
upper end of the scale. There was no cost of protecrion for Canada
since domestic prices were less than trade prices, When relative
rather than absolute cost is examined, however, the rankings of the
various countries undergo some change. Iraly (soft) and West Ger-
many, with relative costs of 25 percentand 26 percent respectively,
are now joined by the Netherlands (27 percent) while the United
States {(all and hard winter) and France replace Denmark at the
lower limir.

When cost of protection among several countries is under review,
some basis for comparison must be formed, Cost can then be con-
sidered either with respect to the abiliry of the Countiry o sustain
it or to the results of rhe policy which incurred it. The former
refers to cost as a percentage of national income while the latter
refers to cost as a percentage of the change in preducers® surplus,
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In the case of a single agriculwural good in industrially developed
countries, cost as a percentage of national income is negligible
and cannot be considered as imposing too great a burden on any
country. The results of the second merhod are more interesting
since they indicate clearly the cest, in terms of resource mis-
allocation, of transferring income to rhe agricultural sector. The
low absolute costs of Denmark ($0.6 million} and the Netherlands
{$3.2 million), take on a new meaning when they are converted 1o
relative costs, The Netherlands is seen to pay a far higher price
for protection than examination of absolute costs alone might indi-
cate, Relative cost amounted to 12 percentfor Denmark and 27 per-
cent for the Netherlands.

Figure 4 {llustrates the divergence among the three measures of
protection--degree of protection, absclute costs, and relative costs,
The divergence is not as great as might be expected since uniform
demand and supply elasticities were used for all countries, The use
of acrual elasticities would undoubtedly have produced far stronger
contrasts because of the importance of elasticity values in the cost
formula. The divergences that do exist are due primarily ro dif-
ferences between agricultural policies and domestic production in
the various countries,

The United Kingdom emerges as the country with the lowest
relative cost, which undoubtedly results from the absence of con-
sumption cost, The system of deficiency payments is superior to
other systems as far as relative costs are concerned. This arises
from the obvious facr that it removes the consumption cost and
leaves producers' surplus unchanged, The latter result demon-
strates the dependence of relative cost of protection on the magni-
tude of domestic production since the greater this quantity the
greater the ensuing change in producers' surplus for a given level
of absolute costs and the lower the relative cost of prorection. Thus,
France and the United States (hard winter) have lower relative
costs of protection than either Denmark or the Netherlands in spite
of the facr that their absclure costs of protection are higher.

The high relative cost of protection for the Netheriands (27 per-
cent) may have to be discounted somewhat since a more complicated
system of protection is employed inthat country than that envisaged
by the present model. Under this system, the importer is reim-
bursed for duries paid on imports when these imports are used in
the production of goods for exports, In the case of wheat used in
the producticn of flour or livestock for export there is, therefore,
no loss in consumers' surplus or gain intariff revenue since wheat
has been purchased at world market prices, This situation is
analogous to that obtained under a deficiency payments system with
the interesting exception that ir is the foreign consumer whe bene-
fits instead of the domestic consumer, Wheat used to preduce a
domestic good receives no rebate so that both a production and
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THREE MEASURES OF PROTECTION FOR WHEAT IN 8 COUNTRIES, 1960

Degree % Cost % Cost $million

. |
’Jl | |||

DFINEUW DFI1NEUW DF | NEUW
Degiee of protection Relative -cost of protection Absolute cost of protection

D Denimark L. ftaly (soft) E United Kingdom
F Fronce N Netherlands U United States (hard winter)
' W West Germany

Figure 4




consumption cost exist in this market, Combining costs in both
markets we cobtain:

Total Cost = Producton Cost + Consumption Cost (Wheat used
in domestic good production).

This 1s illustrated in figure 5 where S represents the domestic
supply curve of all wheat, Dy is the domestic demand curve for
wheat employed in domestic good producticn and Dx is the domestic
demand curve for wheat employed in export good production. The
domestic price is given by OW' and rthe free market price by OW.
The cost of protection is derived as follows:

Cost = imdS + imdDy
where m = dp = fall in domestic price when protection is removed.

The absence of consumption cost in the case of wheat imported for
production of an export good is explained by government reimburse-
ment of duty paid on such wheat (dpW'A) to importers,

The existence of rebares is responsible for a divergence between
estimated and actual cest of protection if, as in this study, the
following formula is used to derive the consumption cost:

CC = imdD
where N = domestic demand for all wheat.
This divergence or error is equal to
1 1 z D D
smdD - -2-mdDh = L €V - thh)
where €, 1, and vD represent elasticity of domestic demand, the
percentage tariff, and the value of domes+iz production for all wheat,

while the h subscripts pertain only to wheat empleoyed in domestic
good producrion. If we assume thart

€= €,

then the following simplification is obtained:

Error = ir? evP - VE))O
since VD> VE.

in this case the cost of protection bas been overestimated,

The assumption that all wheat is employed in export good produc-
tion (D = Dx) provides a lower limit on the cost of protection--a
limit which is equivalent to the cost obtained under the deficiency
payments system, In the case of the Netherlands, the lower limits
on the absolute and relative costs of protection were $1.6 million
and 14 percent of the change in producers' surplus,
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COST OF PROTECTION: IMPORTS FOR DOMESTIC USE
AND IMPORTS FOR REEXPORT
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The last column in table 18 concerns the impact of protection on
market accessibility where changes in imports are used to measure
the latter. As we saw earlier, cost may be expressed in terms of
the reduction in demand for imports (-dM) as follows:
im{{-dD/dp)dp + (dS/dp)dp)

im(-dM).

Cost

1

Sclving for ~dM we cobtain:
-dM = 2C/m.

For exporting countries such as France and the United States, the
change in exports due to subsidization of exports (dX) is equivalent
to the change in imports {-dM) and the above formula still holds.
Iraly and West Germany are still among the leaders which might be
expected in view of their dominance in the absolute cost of protec-
tion scale. The high values for France and the United States are of
particular interest, however, since both of these countries had low
relative costs of protection. This combination indicates that the
correspondence between cost of protection and market accessibility
(for a given tariff) may be changed when relative costs replace
absolute costs,

Feed and Livestock Sectors: West Germany

The cost of protection for the feed and livesrock sectors of West
Germany was examined for the year 1960, Livestock products were
represented by pork, poultry, and eggs. Feed grains were repre-
sented by barley, rye, and oats. Selection of the three livestock
products was based on the fact that more than 50 percent of rhe
cost of production for each of these products is accounted for by
feed grains (41, 42). Beef was notincluded since feed grains amount
to only a small proportion of toral quantity of fodder fed to cattle in
West Germany (41},

Demand and supply elasticities from studies of the United States
were used as approximations to the relevant elasticities in West
Germany (43, 44). The results of this analysis depend, as for wheat,
on how closely the actual and assumed values agree. The cordinary
uncompensated demand elasticities were used since expenditure on
any livestock product accounted for only a small proportion of total
expenditure.

AGRICULTURAL PROTECTION IN WEST GERMANY

West Germany uses a system of import regulations such as
tariffs and quotas ro support farm prices. This methed is employed
for feed grains and pork so that domestic prices are higher than
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trade prices (43, 21}, In the case of eggs, direct subsidies are paid
to the producers and consumer prices are virtually equivalent to
trade prices (46)--there is no consumption cost. A combination of
direct subsidies to producers and rariffs on imports is employed
for poultry so that a divergence exists between producer and con-
sumer prices {21, 46), Two different percentage tariffs were used
to obtain the production and consumption cost of protection for
poultry,

THEORETICAL MODEL

The feed and livestock sectors concern intermediate goods (feed
grains) and final goods (livestock), Two methods were used to esti-
mate the cost of protection, The first method was concerned with
the final goods subsector only (final goods model) since it was as~
sumed that protection of feed grains was reflected in the higher
prices of livestock. In the second merhod costs incurred by each
subsecror were derived,

Final Goods Model.-~The general model wasused since more than
one good was Involved, The unavailability of cross elasticities of
supply meant that terms containing these values were cmitted from
the production cost formula. The production and consummption cost
formulas used in computing the cost of protection are given below:

LS
PC=4 3 ¢ nv§

1

3

x Ljiy€s A

percentage tariff = Py ~Pjw 1/Pj

domestic price

trade price

elastcity of domestic supply

elastcity of domestic demand (own and cross)

value of domestic production
V[j) = value of domestic consumption
and the j and k subscripts refer to the final goods--pork, poultry,
and eggs.
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Change in producers' surplus was obtained by the same method
as used for wheat, and since there was more than one good, total
change in producers! surplus was obtained by adding the change in
producers’ surplus for each commodity as followvs:

Change in producers’ surplus

i}
b

1

3 5 .
Yy sy
1=1

where m; = gross tariff = py - py,

and Sy = domestic production,

Intermediate Goods Model.5-~The simple addition of producticn
and consumption costs in both subsectors produces anoverestimate
since the rwo are interdependent, Changes in profit in the feed
grain subsector are esBentially equivalent te changes in pro-
ducers' surplus in the livestock sector, 0 both cannot be included
in the same analysis, In addition, part of the tariff on livestock
may be attributed to the existence of a tariff on feed grains which
raigses coats of producrion of livestock. Thus the removalof a
tariff on feed grains could be accompanied by a certain reduction
in livestock prices without changing producers' surplus in the
livestock subsector, The concept of a compensarory tariff was
employed to represent rhe component of the gross or actual tariff
on livestock which could be attributed to the tariff on feed grains,
A similar appreach is employed by the European Economic Com-
munity where the tariff on final goods includes an allowance for
higher prices of protected inputs used in the production of that
good (47, 48).

For the sake of simplicity, the derivation of the cost of protection
is based on the assumption that there isonly one final good and one
intermediate good and that the latter is used predominantly in the
production of the final good, Medifications in this assumption wili
be considered later.

In order to obtain the separate effect of the tariffs on final and
intermediate goods the following hypothetical situation is developed.
In the initial situation a net tafiff myy exists on the final good j
raising its price from OW; toOw;. Thisis illustrated in figure 6(1).
The cost of protection in the livestock subsector due to the net
tariff is given by

é—mrjdsrj + %mrdirj.

8 This model is discussed in greater detail in R, Derdis, “The Welfare
Cost of Agricultural Protection,” Unpublished Ph,D. Thesis (University of
Mirmesota, 1963),
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INTERMEDIATE GOOD MODEL: NET TARIFF ON FINAL GOOD FOLLOWED BY GROSS TARIFF
ON INTERMEDIATE GOOD AND COMPENSATORY TARIFF ON FINAL GOOD

<5

/ dsyj dD,J-VJ\

I Net tariff on final good only 1. Gross tariff on intermediate good in conjunction with compensatory tariff on final good

() Intermediate good (b) Final good
Figure 6




It is then assumed that a gross tariff m; is levied on the inter-
mediate good raising its price from OWj to OW{. At the same time
a compensatory tariff m is levied on the final good raising its
price from OWJ to OWJ The results of the second tariff round
including the shift of 5 to SJ as a result of higher input prices are
illustrated in figure 6(II). It should be noted that the compensatory
tariff is obtained by maintaining producers' surplus unchanged in
the final good subsector,

The compensarory tariff has increased the consumption cost in
the final good subsector which is now given by %mdij. Production
cost, however, remains unchanged since the compensatory tariff
only reflects increased production costs in that subsector resulting
from the tariff on intermediate goods, In the intermediate good
subsector, the production cost amounts te {m;dS;. Since producers'
surplus has been taken into account in the final good sector, profit
changes in the intermediate good subsector need notbe considered,
Total cost of protection {from the two tariff rounds) is given by:

. L L
; ;,mrj dSrj + 2mid5i

which is the gross consumption cost and net production cost in the
final good subsector and gross production cost in the intermediate
good subsector, This total cost could be considered also as the
result of one rariff round--a gross tariff onj(m;) and a gross tariff

on i(m;). The reason for employing two hypothetical tariff rounds is
to take the inrerdependence of the two subsectors into account and
to allocate costs between subsectors,

Cost of protection in the intermediate good model may be sum-
marized as follows:

1. Net production and consumption costs in the final good sub-

sector based on the net tariff myrj.

2, Gross production costs in the intermediate good subsector

based on the gross tariff m;.
3. Addirional consumption cost in the final good subsector based
on the compensatory tariff mc;.
Net and gross costs refer to costs obtained by means of the net and
gross tariffs, respectively. The first cost component is the result
of the first tariff round while the second and third cost components
are the result of the second tariff round and represent the gain from
remeving the gross tariff on the intermediate good and the com-
pensatory tariff on the final good,

The intermediate good model may be employed to calculate the
cost of pretection when there is more than one final good, If the
intermediate good is used mainly in the production of the final goods
under review then the modification consists of substituting the gen-
eral model formula for the two-good formula. In the case of the
feed-livestock sector, the general model was employed tocalculate
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ner production and net consumption costs in the livestock sector
utilizing net percentage tariffs (myj /pj). The additional consumption
cost in the livestock sector was cbtained by subtracting net con-
sumption costs from the gross consumption costs already obtained
in the final goods model,

A change in the producers’ surplus in this sector was obtained
in the same manner as in the final goods model except that net
tariffs replaced gross tariffs, Feed grains were treatedas a single
commodity and the formula for the two-good model was used to
estimate absolute and relative costs, (See Appendix C.)

GOST OF PROTECTION

Percentage Tariff.--Derivation of the gross percencage tariff
according to the method outlined in Part I is given in Appendix C,
The net percentage tariff for livestock was obrained by subtracting
the compensatory percentage tariff from the gross percentage
tariff. It was assumed that a 10 percent reduction in the price of
feed grains would induce a 5 percent reduction in the price of
livestock so that the compensatory percentage tariff could be
written as follows,

th = .2 4

where t; = compensatory percentage tariff on livestock
£ gross percentage tariff on feed grains,

Results,-~The results of applying the two models are glven in
tables 19 and 20, In the final goods model, absolute cost amounts to
$50 million and accounts for 10 percent of the change in producers’
surplus while in the intermediate goods model absolute cost
amounts to $49 million and accounts for 11 percent of the change in
producers’ surplus, Both estimates are in close agreement,

Tatle 17, Cost of protection, feed and livestock seelors, West Cermany:
Finol goods modsl, 1960
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The impertance of consumption costs in increasing the cost of
protection is clearly demonstrated. In the final goeds model con-
sumption costs are more than double production costs, so that the
adoption of a system of deficiency payments would serve to reduce
costs to a considerable extent.

The intermediate goods model, which gives the results of two
hyouthetical tariff rounds, indicates the importance of a tariif on
intermediate goods in raising the relative cost of protection. The
cost of protection amounts to $13 million in the livestock sector
when there is no tariff on feed grains and this accounts for 6 per-
cent of the extra income accruing fo livestock producers, The
second tariff round produces an additional cost of $34 million and
this now accounts for 21 percentof the change in producers' surplus
in the feed pgrain sector. Most of the increase in absolute cost is
the result of the existence of tariffs from the firet tariff round in
the livestock sector, Any tariffi augmentation, irrespective of its
cause, would produce this result, The sharp increase in relative
costs, however, is a consequence of the tariff on feed grains since
that tariff raises costs of production andlowers producers' surplus
in the livestock sector. The employmeat of a compensatory tariff
corrects this effect but only at the expense of increased consumption
cost, This result is particularly significant for countries such as
Italy and the Netherlands which face a sharp increase in feed grain
prices by 1967 if the announced EEC target prices become effective,
The gain to grain producers will be counteracted by losses ih the
livestock sector, and the more important livestock production
relative toc grain production the greater this counteraction will be,
If prices in the livestock sector are assurmed to remain unchanged,
relative costs in that sector will certainly rise since consumption
and production costs of protection are unchanged, The alternative
is the employment of a compensatory tariff, which canleadto a
sharp increase in the relative cost of prorection,
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AVERAGE COST OF PROTECTION

When the degree of protection was in guestion a 3-year average
tariff (based on average prices) was examined to avoid distortions
caused by extreme fluctuations in the variables in any 1 year, Such
distortions, however, are important when the cost of protection is
considered since any increase in tariff levels leads to a more than
proportionate increase in the cost of protection. The use of average
prices in this case produces an underestimate of the cost of pro-
tection, so that the cost should be computed for each year and the
average then obtained,

i rthe variables in the cost formula do not fluctuare greatly
within the period under review, average prices and quantities may
be used to calculate elasrticities, tariffs, and values of domestic
production and coansumption which can be inserted in the cost
formula to obtain an average cost of protection. This method was
employed for the feed-livestock sector for West Germany for
1956-61. The results are given in tables 21 and 22. It can be seen
thal absolute cest has changed to 2 much greater extent than rela-
tive cost, which remains in the vicinity of 10 to 11 percent, It can
be concluded that relative cost of protection tends to remain fairly
stable provided there are no extreme flucruations in any of the
price or guantity variables in the relevant period.
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SUMMARY AND CONCLUSIONS

Protection of agriculmure in industrially developed countries is
one of the main problems facing agriculmural trade today, In this
study, estimates of the degree of protection were obtained for se-
lected commodities and countries for the period 1959-61. A general
model which could be used to measure the welfare cost of protec-
tion was developed and two applications of the moedel were made,

Measurement of the degree of protection was based on the method
suggested by the Haberler report (2) and employed later by the
United Narions (3). In this method an equivalent rariff, which is
equal to the difference berween producer prices (adjusted for
marketing margins) and trade prices, was usedtoobtain the degree
of protection. Among the advarntages of this approach are its inclu-
sion of transport costs, export subsidies, and the ability of large
countries to obtain favorable terms of trade. It also ensures that
the effect of nontariff barriers to trade, which are imporrant for
many agricultural commodities, are taken into considerarion,

Some qualifications regarding this method of obtaining the degree
of protection must be made with respect to quality differences,
distribution costs, and the present level of world prices, All price
comparisons ought to be made for goods of the same quality, If
producer prices are not so adjusted, the resulting estimates will
be biased. An assumption of uniform qualiry willlead, therefore, to
an exaggeration of the degree of protecrion if the domestic product
is superior to the imported product. Ir the case of distribution
casts, it is possible to use either an individual margin for each
country or a single uniform margin for all countries, The use of an
individual margin for each country includes protecrion of the dis-
tributor as well as of the producer since the greater the distribution
cost the greater the degree of protection. The employment of uni-
form margins removes this effect, so the resulting measure is
concerned sclely with the protection afforded to the domestic pro-
ducex. Both types of margins were tested for certain commeodities
and it was found that the degree of protection was changed by only
a few percentage points, The application of uniform margins avolds
the unreliability of individual margins and, even if the uniform
margins are incorrect, their application will not change the rela-
tive position of the varicus countries in a producer degree-of-
protection index. A similar argument isvalidforthe use of existing
trade prices as approximations to world market prices since even
if such prices are artificially depressed or raised, all countries
will be affected egually,

The degree of prutection was estimated for grain, livestock, and
dairy preducts for 1939-61 for Canada, Denmark, France, [taly,
the Netnherlands, the United Kingdom, the United States, and West
Germany. The difference between adjusted producer price and
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trade price (equivalent tariff}, expressed as a percentage of the
former, was used to measure the degree of protection. All prices
were averaged for the 3-year period to avoid distortions due to
fluctuarions in any of the variables in any 1 year,

Milk was the most heavily protected of all commodities in all
countries, the degree of protection ranging from 31 to 62 percent,
Except for milk, the margin of protection was generally higher for
the importing countries than for the exporting countries, Most of
the exporring countries had either negarive or low margins of pro-
tection while the range for importing countries, with scme excep-
tions, was 20 to 40 percent. Canada and Denmark had the lowest
overall degree of protection; France and the Netheriands were the
two exporting countries with rhe grearesr amount of export sub-
sidization, Barley, pork, and eggs had somewhat similar mazrgins
of protecrion in the three main importing countries--Italy, the
United Kingdom, and Weast CGermany--which might be expecred
since barley is an important input in the production of pork and
eggs.

Changes in the degree of protection from 1950 to 1961 for grain,
livestock, and dairy products were also examined for Denmark,
France, Iraly, the Netherlands, the United Kingdom, and West
Germany. Data for earlier years were obtained from the results
of the United Narions study (3). The most striking changes were
noted for milk. In Denmark the degree of protection changed from
-3 ro 35 percent and in the Netherlands it changed from -6 to 45
percent. Developments in this sector are an interesting exaniple of
how protection in some countries may eventuallyinduce its adaption
in free trade countries. The chain reactionis initiated by increased
domestic production in the protecting countries, which reduces the
market for suppliers willing to trade at worldprices. If the result-
ing price decline is sufficiently great, free trade countries may
find themselves cobliged, in turn, to rtake some measures to support
farm income,

The degree of protection has increased in France and West
Germany for nearly all commodities, while in Denmark, Italy, and
the Netherlands such increases have been confined to grain and
milk, There has not been much change in the overall degree of pro-
tection in the United Kingdom, where increasesinone sector tended
to be offset by decreases inanother sector, On the whole the degree
of protection appears to have increased for grain and milk and to
have remained relagively constant or decreased for livestock and
eges, though France and West Germany are exceptions to the larter,

In the second part of the study a partial equilibrium meodel, based
on linear demand and supply functions, was employed to estimate
the welfare cost of agricultural pr.tection. Changes in producers’
surpius and in tariff revenue were deducted from changes in con-
sumers’ surplus to provide a consumption and production cost of
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protection. This cost was a function of the height of the tariff,
demand and supply elasticities, and values of domesric consumption
and production. Use of an equivalent tariff meant that cosrt could be
obtained for both importing and exporring countries.

All price comparisons were made atthe same level of markering,
This raises the problem of markering margins, since their existence
means that producers' and consumers' surpluses are measured at
the wholesale level rather than at the farm and retail level, It was
concluded that cosr measurement at the wholesale level would not
affect the final result for constant dollar marketing margins but
that an underestimate of the cost of prorection would cccur with a
percentage markup system,

The use of individual or uniform marketing margins depends again
on what one wished to measure--the cost of protecring the agricul-
tural sector alone or the cost of protecting both distributors and
producers, Accurate measurement of the cost of protecring both
distributors and producers depends in part on the accuracy of the
marketing margins used. Furthermore, in cases where existing
world prices are depressed aruficially as a result of protection,
both the degree and cost of protection are overestimated in the
method used here. This factor is more serious when cost rather
than degree of protection is under consideraton. First, cost itself
is an absolute measure, unlike the degree of protection which serves
primarily as an index to rank the various countries. Second, the
degree of protection is squared when itis employed in the cost for-
mula, thus magnifying the original overestimate,

An important assumption underlying the use of partial equilibrium
analysis in the model is that the indirect effects of the removal of
trade restrictions can be neglected. These indirect effects are
changes In the terms of trade and balance of payments; changes in
employment, and changes in the prices of commodities 1r other
parts of the economy. It was thought that the neglect of these
effects in the case of agriculrural commodities in industrially
developed countries was unlikely to distort the resulting estimates
to any sericus extent because of the relatively low elasticities of
demand and supply and the relative unimportance of the production
and consumption of these commodities,

However, in view of the importance of changes in the terms of
trade in derermining whether a country gains orloses from a tariff
in a general equilibrium model, some attempt was made to estimate
these changes in a partial equilibrium context, The simple two-good
model was used, In the first instance the effect of protection on the
world price of the import good was e-.amined, on the assumption
that no changes occurred in the price of the country's export good.
Protection was found to wurn the terms of trade in favor of the
protecting country provided the relevant demand and supply func-
tions had the conventional slopes, No change in the terms of trade
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was found when the world supply of expeorts (the country's imports)
was perfectly elastic. This had been the traditional assumption of
the partial equilibrium model, The analysis indicated thar the cost
of protection was likely to be exaggerated if the country could ef-
fect »ome changes in {ts terms of trade.

The second instance was concerned with an export subsidy. The
results were similar to the previous case when demand for a coun-
try's exports was considered to be perfectly elastic. Removal of this
assumprion, however, preoduced an imprevement in the country's
texrms of trade when export subsidies were discontinued, indicating
that neglect of this particular effect might provide an underestimate
of the cost of protection,

Both of these results rest on a rather restrictive set of assump-
tions, notably the assumption that no change occurs in the world
price of the unprotected good. The possibility of rariff retaliadon
also means that the overall effect of protection on the terms of
trade may be quite inconclusive (49), For this reason no attempt
was made o obtain a quantitative estimate of the effect of changes
in the terms of trade,

It must be emphasized also that the model is concerned with
short-run changes and neglects the dynamic effects of trade restric-
tions, It is possible that the long-run effects might be in the oppo-
site direction. A great deal depends on the nature of the supply
funcrions in the protected and unprotected industries. It has been
argued frequently by the proponents of protection thatthe existence
of increasing returns to scale in the protected industry would mean
that a country gains rather than logses from protection. Haberler (50),
however, bas pointed out that increasing returns to scale are by
no means confined to the protected industries and that their exist-
ence in the unprotected industries increases the argument in favor
of free trade,

When cost of protection among several countries is under re-
view, some basis for comparison must be formed. Cost can then be
considered either as a perceritage of national income or as a per-
centage of the change in producers' surplus, Thelatter comparison
is of interest because most agricultural trade restraints and price
support programs are instituted mainly to raise farm income,
Cost as a percentage of the change in producers' surplus is thus
the cost, In terms of resource misallocartion, of transferring in-
come to the agricultural sector,

Two applications of the model were made., The first concerned
the cost of whear protecrion in 19860 in Canada, Denmark, France,
Italy, the Netherlands, the United Kingdom, the United States, and
West Germany. Several medifications in the degree of protection
were made to take qualiry differences into account. The price of




imported wheat was lowered 12 percent for the importing countries,
For Italy and the United States, the cost of protection was obtained
for different classes of wheat as well as for all wheat, Lack of
adequate data led to the selectionce  single value (0.5) to represent
the required elasticites of demand and supply. This approach may
introduce an appreciable error in the resulting estimates since the
elasticity values enter the cost equation in a multiplicative aspect,

Absolute cost of protection ranged from $0 to $8! million with
Italy and West Germany at the upper end of the scale and Canada
at the lower end. Some changes in the relative position of countries
occurred when relative cost replaced absolute cost. Relative cost,
or cost as a percentage of income redistributed to farmers, varied
from O to 27 percent and was highestfor the Netherlands, [taly, and
West Germany. The divergence berween the rhree measures of
protection--degree of protection, absolute cost, and relative coste-
was llmited by the assumption of uniform elasticities but some
interesting results emerged, One result demonstrated the im-
porrance of various agricultural policies in changing the relative
cost of protection. The low relative costs in the United Kingdom
(3 percent) are due primarily to the absence of 2 consumption cost
which is a characteristic of the system of deficiency payments in
operation in that country, Another resulr illuscrated the dependence
of relative cost of protection on the magnitude of domestic produc-
tion. The greater this guantity, the greater the change in producers’
surplus for a given level of absclute costs and hence the lower the
relative cost of protection, This effect is of particular importance
for the two major exporting countries, France and the United States,
since it means that the correspondence berween cost and market
accessibility may be destroyed when relative costs replace absolute
costs. The reconcilement of trading interests is thus made more
difficult since the damage inflicted on the free trade countries may
not be proportdonal to the cosrt incurred by the protecting countries.

The second application of the model dealt with the feed and live-
stock sector in West Germany in 1960 and was selected primarily
te illustrate the interdependence of the final and intermediare goods
sectors. Individual rather than uniform marketing margins were
used to obtain the degree of protection so that the cost includes
protection of distributors as well as of producers. Demand and
supply elasticities from studies of the United States were emploeyed,

Two models were employed for West Germany-~the final goods
and intermediate goods model. The former method examined costs
in the final goods sector only, since it was assumed that the tariff
on intermediate geods was reflected in the higher prices of live-
stock, The second method obtained costs incurred by each sector.

Both methods were in close agreement and cost of protection
ranged from $49 to $50 million, accounting for 11 and 10 percent,
respectively, of the change in producers' surplus. The advantages
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of the intermediate good model were that it pexrmitted cost alloca-
tion berween the two sectors and tock rtheir interdependence into
account,

The importance of consumption costs in West Germany was
demonstrated by the fact that production costs in either the live-
stock or feed grains sector accounted for only 3 to 6 percent of
redistributed income. It is obvious thatthe aveoidance of consumption
costs will increase welfare, yet this result has important policy
implications, The comparison between rwo systems of agriculrural
protection such as deficiency payments and price supports is
similar in many respecis to a comparison between direct and in-
direct taxation. In certain circumstances, it can be shown that
direct taxation is more efficient than indirect taxation since it
avoids distortions in consumption patterns. The same conclusions
hold for the deficiency payments systein.

The second result of the West Germany costcalculation stresses
the importance of a rariff in the intermediate goods sector in
raising the relative cost of protection, Net production and con-
sumption costs in the final good or livestock sector amounted to
$15 million and accounted for 6 percent of the change in producers'
surplus. This result was obtained by assuming that a net tariff
existed on the final good (livestock) only. The imposition of a
tariff on feed grains occasioned production costs in that sector of
$9 million while the imposition of a2 compensatory tariff on live~
stock raised consumption costs in the livestock sector by 325
million. Thus the additional gain to the farm communicy of $161
million (change in producers’ surplus in the feed grain sector) cost
the economy $34 million, or more than onefifth of the redistributed
income. This result indicates how much a tariff in the intermediate
good sector may raise the relative cost of protection.

In view of the high consumption cost in the livestock sector of
West Germany, the adoption of a system of deficiency payments
or a reduction in tariffs on feed grains (with a corresponding re-
duction in the compensatory tariffe on livestock) are both methods
which might be used to lower the relative cost of protection,

It must be emphasized thar the reliability of rhese estimates for
West Germany depends a good deal on how closely the assumed and
actual elasriciries of demand and supply agree, This is true of the
consumption cost in particular, which accounts for a large part of
the cost of protection. Another possible source of error lies in the
measurement of the degree of pretection since it is affected by the
particular marketing margins used,

The absolute cost of protection for any of the countries examined
was not greaf, Neirher was it negligible, The farm sector might
receive greater benefits if some other method of income redis-
tribution were adopred, The high relative costs obrained for some
countries are particularly noteworthy inthis respect. Relative Costs
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of 25 percent mean that each doliar that is transferred to the
agriculrural secror Incurs a rtraasfer cost of 25 cents. If a more
efficient merhod of Income redistribution could be devised, the
resulring gain from cost reduction would increase the welfare of
the economy irrespective of how this gain was redistributed. The
present simuadon in most of the countries examined could thus be
classified as Pareto nonoptimal (51) since the adoption of a system
of deficiency payments would remove the consumption cost and
thereby lower hoth the relarive and absolute costs of protecrion.
Producton costs could also be lowered if other methods of sup-
poertng farm income, such as direct income payments or produc-
tion grants, replaced support prices,

The cost formula demonstrates the importance of demand and
supply elasticiries in influencing the cost of protection so that the
same absolute cost can be obtained from a combination of high
tariffs and low elasticities or low rariffs and high elasricities.
Thus, the degree of protection, which had replaced actual tariffs
as a measure of protection, is supplanted by the cost of protection,
though it remains as one of the terms in the cost formula. One
reason why cost of protection has not been considered so far in
trade negotiations is undoubtedly the lack of adequate data con-
cerning the relevans elasticities. Bur an examinarion of costs for a
ceriain range of elasticity values would still be helpful. In par-
ticular, agricultural products wirth relarively low elasticities of
demand and supply may be ableto sustaln higher degrees of prorec-
tion than industrial goods so that it is by no means certain that the
arrajinment of equal tariff levels for groups of dissimilar commodi-
ries is an ideal situation,

The use of guaranieed prices and trade resrraints threatens
trade expansion in general since ir demands exempton of agri-
cultural products from inrernational trading rules. It is not likely
that the main exporting countries of unsubsidized agricultural
products will permit such a system to conrinue indefinitely. While
some protective measures may be necessary in the shorr run, the
principal danger of such a policy lies in its continuance and in the
perpetuation of unnecessary trade restricrions, The continued pro-
tection of many aged “infant industries" testifies to this possibility.

In view of the close connecticn between absolute cost of protec-
tion and marker accessibility, there is no reason to suppose that
the interests of the prorecting countries and rhe free trade export-
Ing countries are necessarily in conflict. As we have seen, the
cost of protection is directly relared to market accessibility. If
the absolute cost of protection is high the market less for the
exporting country is also bigh and both countries have a mutual
interest in reducing it, The correspondence of interests may be
destroyed when relative cost replaces absolute costas a considera-
tion, This is particularly true of many exporting countries where
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changes in producers' surplus may be of sufficient magnirude to
permit a high absclute cost and a high increase in exports or re-
duction in market accessibility to accompany a low relative cost
of protection. If the exporting country is dedicared to mainraining
farm income at a certain level by means of trade resrraints, it will
be more likely to concentrate on relarive rather than on absolute
cost of protection since the latter provides an incomplete plcrure
of its agricultural pelicy. This result may serve, in part, to explain
the Increase in export subsidization in recent years,

In conclusion, though the degree of prorection is an incompleie
measyre of protection, a knowledge of it is essential in computing
the cost of proteccion. The cost of protecrion, unlike the degree of
protection, varies with the particular demand and supply elasticities
of the protecring counrry and thus reflects the economic conse-
quences of protection. For this reason, any discussion of the im-
portance of trade restraints in intermarional trade should be con-
cerned with bath the cost and degree of protection.
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APPENDIX A. SOURCES OF DATA USED IN OBTAINING DEGREE OF PROTECTION

Country Commod ity | References

PRODUGER PRICES?

Denmurk, Frunce, Al camexiities except ECE/FAD, Prices of Agricultural
Italy, Hetherlunds, poultry and pork Products and Fertllizers in
Uni ted Kingdom, {France) Birgpe, UN, Geneva (Anmuel).
#egt Cermany

France Pork FAQ, Productlon Yearbook 1962, FAD,
Rome [1%63}.

Cenmark Pouliry FAD, Prodection Yearbook 1962, FAQ,
Rome (1963},

Stat. Off. of Euwr. Ccmmunitles,

chx;ce, Italy, ¥est Poultry Agr. Stat., Brussels, (1960, MNo. &

and 1963, - No. 4)
tetheriands, United Poultry ECE/FAD, Prices of Apricultural
Hingdon Products and Fertilizers in Burope
196263; i, Geneva (1964).
Canade A1 coomodities Private cammnication [from W.A,

Myrris, Chief, Form Fipunce Sectdon,
Agr. Ddv., DBS, Ottawe, Capadg

United States #] carmmodities USDA, Agriculturel Prices; 1963 Aunual
Summnry, Covernment Printing Office,
Washington {1964,

TRADE PRICES

A1 couniries Wheat, barley, maige, FAC, Trade Yearbopk 1963, FAG,
beefl, pork, and butter Rome (1904},

A1l cauntries except Cattle, eppa FAD, Tyzde Yearbook 1963, FAQ,
the United States Bame [1964),

United Stutes Cattle, cgge USDA, Foredlpn Agricultursl Trade of
the United Sigtes;” Slatiztleal

Goverrmment Printing Office,
Washington {Annual ).

MARKETING MARGINS!

Dermark, France, Italy, Beef, pork OFEG/EPA, Mhrketing and Distributiop

Hetherlands, Unlted Marpine for Iivestock and Meat in
Kingdom, West Cermany OFEC Countries, QEEC, Paris 11559).

ienmsrk, Fronce, Italy, Fpgs OEEG/ ZPA, Mevketlng and Metribution
Netherlands, United Murgins for g in DEREC Countries
irgdom, Went Cermuwrny OEEC, Paris (1959).

Demmark, France, Italy, QLEG/EPA, Marketing wad Distributisn
Netherlands, United Mergins for Milk ard Miix Producis
¥ingdom, West Germarny in OEEC Countries, OEEC, Faris

1960).

A1l countries UspA, Marketing end Trapsportation
Situstion, MIS-124, Covermment
Printing Office, Washington, p. 22
{Jamuary 1957).

United States USDA, Marketing Costs end Mergins for

Livestock and Meats, Mktg. Hes. Rept.
M3, 418, Government Primting Office,
Wighington, pp. 60-61 (196031,

USDA, Marketiny and Transporteiion
Situation, MIS-1£2, Coverrment
Prinmting Office, Washington, p. 4}
{July 1961).

! Excharge rates for conversion of forelgn currencies to U.5. dollars were obiained in
IWF, fntersatfiopnl Fipancial Statisties, ILWF, wWashington (monthiy).
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Country

Raferences

lintted States

United States

All coamodities
except pork

USDA, Prices and Price Spreads for
Beef s, and Flodd ik ip

Selected Merkets of the Upited
States and Europe, ERS-37,
Goveroment Printing Office,
Weahirgton, p. 14 {1961},

U3SDA, Farm-Retall Spreeds for Food
Producta, AMS, Misc. Pub.

Ho. 741, Goverrment Printing
Office, Weshipgton, p. 28 {1957).

Report of the Royal Commission on

Price Spreade of Food Products,
Vol. III, the Queen's Printer,

Ottawa {1960).




APPENDIX B. 30URCES OF DATA USED IN OBTAINING COST OF PROTECTION
OF WHEAT

Country

Prices

and Quantities I

References

Al countries except
Canada, italy {(soft,
hard), apd United
States

Canudu

Itely f(soft, durum)

United Stotus

ALl countries cxcept
United States [hord
winter)

United States (hart
winter)

All countries except
Italy {aoft, durmm)
and the United States

Ttaly {acft, durum)

bnlted States

Domesiic prices

Demeotic prices

Domestic prices

Domeatle

Tride prices

Trude pricus

Productlon and
connumption
{diaappearonce)

Preduction and
congumption
{dlsappecrunce)

Produetlon and
copsumption
{disappeuranca )

ECE/FAD, Prices of Apricultursl
Products; und Fertilfzers ip Enrope

1561762, UN, Geneva L19637.

Private camupication frum ¥.G. Morris,
Chief, Parm Finsnce Sectlon, Agr.
Biv. DRS, Ottows, Copade

Repubblica Itullana, I-tdtuto Centrole
¢4i Stutisticu, Anmuerio dl Statistlea

%gmrm 1963, Foms pp. 211, 254
1963 ;.

Ushh, Agriculturs) Prices; 1963
Annund Suymmnry, Covermment Printing
Office, Waahington, {i964).

USDA, The Wheat Situation, WS-1d9,
Govornment Printing OCffice,
Washington, p. E‘Jrf.!uw 19647,

FAD, Trode Yearbook 1963,
FAD, Rome (1964).

(SDA, The Whneat Situstion, W5-189,
Government, Printing Office,
Washirgton, p. 20 (July 19864).

FAG,
FAD,
FaD,
FAD,
ING,

Productlon Yearbook 1962,

Roae {1963},

Trade Yuarbook 1962,

Home (1564 ).

World Wheat Stotlstics,

I¥G, Lomdon, p. 46 [19637.

CEC, Gmuin Crovs;{1963); Her Majesty's
Stationcry Offlca, London,
p. 66 (1963).

Repubblice Itzliana, Istiluto Contrale
de Statisticm, Annunric di Statlatica

Agraria 1963, Rame, p. 5 {1963).

Uioa, Agricultoeral Statigtics 1963,
Covernment Pripting Office,
waghington, p. 12 {1963},

! Conpumphion of durum and soft wheat weo obtalmed From the consumpticn of all wheat
uslng the retio of durmm to goft wheeb In producticn.
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APPENDIX C. DATA USED IN OBTAINING COST OF PROTECTION OF THE
FEED AND LIVESTOCK SECTORS IN WEST GERMANY

Derivation of Grogs Percentage Tarifr, ard Producers' Surplus, Feed Graln Sectur

Commedity Producer price® Izpart price? Domeatic productiond

1,000 metric tons
Bariey:

B0, v iiiirneiia ., 8.94 6.87 2.=16
195961 ieiinnininan, 6.28 2,186

Rya:
B 4
B

Cets;
B o 2,456
1959-6L 0 iiniiininn., 2,398

! ECE/FAL, Prices of Agricultural Produets snd Fertilizers in furope 1901/62 {United
Hations, GCeneva, 1963).

Fa0, Trade Yearbook, 1063 {FAJ, Rome, 196 ),
A QECP, Agricultura) snd Food Statintics {0OECD, Paris, 1v62). It wos pgsumed that 754
of each grain produced wes used s Ceed grain.

Then: . .
89, - Ex,a, (k= wheet, buriey, oats)
Percentage tardi(f {1,] = k= " ket
I ka9,
ko
Change in preducers' surplus w5 - 3myds,

. L H
o, 5, P

x i
Zp8 FEnd
ket b=t

producer price of good k

import price of good %

domstic groduetion of good k
elasvicity of domestic grain supply

value of domestic grain producticns



http:Domest.ic

Derivation of grose acd net tariffa for livestock

B 4 o E F G

Grosa
Market- Ad justed Het per-
Impert Grose per- centage

Ing producer 3
margin? price price terifl z::;:ﬁi tarife

Producer
price’

-------- ~—-—=-~-—- Dollars per guintal ------—-m-—wmoono ~—== Percent —---
Park:
1960, .. $6.7L 77.96 57.50 20.46 26 13
1959-61 6.71 78.39 59.45 18.94 24 9

Poultry:
1960, .. 56.94 22.00 78.94 64,05 14.88 19
1959-61 58.63 22.00 g8a.a2 62.45 12.18 23

Farcent

Fgge; —_—
1960, .. 76.05 20 91.25 52.86 34.3% &2 29
1955-61 76.25 20 91.50 52.15 39.35 43 28

1 Pork, eggn - ECE/FAD, Prives of dgriculturnl Produnta and Fertilizers in Burope 1961/62
(UM, Ceneve, 1963}, Poultry - Statistical Orfice of the Furopesn Communities, Agricultural
Stytistics, Brussels. {1560, Ho. 8, and 1953, No. 4). —_—

Pork - OEEC/EPA, Marketing apd Distribution Margins (uor Livestock and Memt in OEEC
Counvrien (OBEC, Purls, 1959}, Poultiry - USDA, Marketitg and Transportation Situatlon, AMS,
MI5-124 {Government Printing Oftice, Washington, Jamuacy 1957). U-S5. merglns were used since
no dete were avellable for West Germany. Eggs - OEEC/EPA, Marketins and Pietribution Morping
for Egpe in OEEC Countries (QFED, Paris, 1959),

T7FA0, Trade Yeartook 1963 (FAD, Rome, 196:4).

4 Groes percentAge tarlff is similar to the degree of prutection derived in the firat
part of this mtudy.

* Gross percantage tarilf for estimation af consunptlon cost. A divergence exists between
the preoducer and consumer price due to subzidies paid rto producora. I1 wis pagumed that
this divergence would continue when the compensetory tariff was Temoved, eo thal no pet
conaumption coste existed for poultry.

NOTE: C

E
F
G

oa
+5) (X%) where X% = grues percemiage tariff on Ceed graips
= 35% (1960}
= 29% {1956-1961)

Quantity and £lastlcity Values

Demestic Demestic Hlasticity Elasticity 10:':?5 .
preduction’ | conaumption | of supply? of demand* e aaiLel

=—== 1,000 metric tonm ---- Coefficient
Pork:
1960 aenrs 1,515 1,836 -0.750 0.066{ poultry]
1959-61... . 1,520 1,631 -0.750 0.066{ poultry)

Poultiry:
1960, .0 uuss 100 232 0,678 -1.160 0,157{pork)
1959-81.... o 233 0,478 -1.160 0.157{ pork}

Egga:
1960, . . us- 0,298
1559-61. ... 0. 298

Feed prains;
1960 .. D.420
1959-61.... 0.420

1 pork - Fal, Productlon Yearbook 1963 (FACH, Rome, 1964). Poultry - CEG, Ment 1963 (Her
Mo jeaty's Stationery Office, London, 1964}, EgEs - FAD, Production Yearbook 1962 {FAQ,
Rome, 1963). Feed grains - OECD, Agricultursl end Food Statlstics (OECD, Paris 1962).

2 CEC, op. cit.

3 ®.A. Cromarty, "An Econemetric Model for United Stotes Agriculture, " Jour. of Amer,
Stat. Assac., 54:573 {September 1539},

*C.E. Brandow, Interrelations Demands for Famm Products and Implications for
Contrel of Murket Supply (Penn. Stete Univ. Agric. Zxper. Statiop Bull, 680, Unlv. Park,
Penn., 1961}, p- 17.

# 1, 5. GOVERNMENT PRINTING OFFICE : 1967 O - 278-340







