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Measures of the Degree and Cost of 
Economic Protection of Agriculture 

in Selected Countries 

by 

Rachel Dardis l and Elmer W. Learn2 

INTRODUCTION 

The ex-pansion of agricultural protection in many industrially 
developed countries is one of the main problem s facing agricultural 
trade today. The isolation of agriculture from free trade and com
p~tition is in sharp contrast with developments in industrial sectol'S 
where the trend toward trade ex-pansion and removal of trade re
strictions was encouraged by the formation of the General Agree
ment on Tariffs and Trade (GATT) in 1948. 

The e>.emption of trade in agricultural products from international 
trading rules reflects a basic conflict between domestic agricultural 
and trade expansion policies. This conflict has always existed but 
it has been heightened in recent years by the inability of agricultural 
workers to achieve comparable income increases Wilh workers in 
the industrial sector. This has been due to a combination of many 
factors including an extremely rapid rate 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 productivity. The resulting 
disparity, for social and political 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 
world market). Trade restrictions were then necessary to preserve 
the domestic price level and to ensure a market for higher priced 
domestic production. The situation was aggravated by the creation 
of surpluses in many countries due in part to response of domestic 
production to higher price levels. The acc.umulation of stocks 
resulting from production in excess of effective demand produced 

1 
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a downward pressure on world prices, intensifying the divergence 
between then:. and domestic prices. The continuance of trade 
barriers and the growing problem of surpluses led to the institu
tion in 1961 of international discussions to determine conditions 
of access for agricultural products in international trade. Sl'Ich 
discussions are still in progress U).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 (~in 1958. They concluded 
that some mea,;lIre which would incorporate the results of all exist
ing methods of protection was necessary. Tariff reductions had 
ceased to have much significance due to the employment, by the 
protecting countries, of quantitative restrictions, administrative 
barriers, sanitary regulations, and numerous other devices--all 
calculated to inhibit, if not directly prevent, trade in agricultural 
products. The recomr.:' ,!ldations of the Haberler report were acted 
upon by the United Nations (UN) in 1961 and a method of measuring 
the degree of protection was devised (3). 

While such a measure is useful and is superior to one based on 
ad valorem tariffs or the mere enumeration of controls in existence, 
it s till leaves the more important question unanswered-- the welfare 
cost of protection. This cost may be defined as the cost incurred by 
the protecting country due to distortions in patterns of production 
and consumption. To the protecting country, the results of protec
tion in terms of welfare cost are more significant than a.n 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 
protection. In the first section, the degree ofprotection is estimated 
for temperate zone agricultural commodities 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 can be 
used to measure the welfare cost of agricultural protectio,n is 
developed. The model has general applicability and may be em
ployed for both importing and exporting countries. Two applications 
of the model are made and the welfare effects of different methods 
of support for agrkulture are analyzed. 

S Underscored numbers b. parentheses refer to Literature cited, P. 61 
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DEGREE OF PROTECTION 

Agricultural Protection in Industrially Developed 
Countries 

Haberler and his panel (4) decided that most naticmal devices for 
the protection of agriculture could be viewed as a combination of 
the following three categories; (1) devicf~s which directly dis
courage imports (import duties, quantimtive restrictions, state 
trading, multiple exchanF:e rates); (2) devices which directly ell
courage exports (export subsidies, multiple exchange rates); 
(3) devices which directly encourage domestic production (price 
supports, deficiency payments). 

In the first two cases the domestic producer and consumer face 
a higher price tha.n that ruling in the world market. Under the defi
ciency payments system, however, the price to consu.mers is the 
free market price, while domestic producers receive a payment-~ 
deficiency payment--from the government to compensate for the 
difference between the free market price and an administratively 
determined producer price. Thus, the domestic producer price is 
higher than that with which either the domestic consumer or foreign 
trader is confronted. 

There have teen several studies by international organizations 
of national policies for supporting farm income. Special working 
parties were established by the Food and Agriculture Organization 
of the United Nations (FAO) in 1956 and 1959 and reports were pub
lished in 1960 @. These reports describe in detail the price and 
income policies of various countries and the effects of these poli
cies on production, consumption, and trade in agricultural products. 
The Organization for European 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 (Q,]j. 

The use of nontariff barriers to trade in agricultural products 
has been studied by Committee II of GA TT, 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 @). The comprehensiveness of 
the devices employed may make it necessary to consider an equiv
alent rather than an actual tariff when a measurement of the degree 
of protection is required. 

Actual Tariff 

The concept of the height 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 methods used to 
measure it. Haberler (9) in his discussion of this problem men
tioned the following ways of measuring the tariff height and their 
disadvantages: (1) protected imports as a percentage of total im
ports; (2) import 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 prohibitive effect of tariffs 
into consideration. Thus a small value may reflect either a low 
degree of protection or the prohibitive nature of some im~ort 
durles. The third approach avoids this disa,lVantage but it still is 
not entirely satisfactory. If a general index ofprotection is required, 
a weighted average must be constructed and this in turn r2Jses the 
question of weight assignments. In addition, the price of the com
modity (in eitllcr the importing or exporting country) which forms 
the basis for the tariff computation cannot be regarded as constant 
since the duty may have influenced its price. The conversion of 
specific to ad valorem rates may also present Dome problems due 
to quality differences and lack of adequate information. Haberler 
considered the third method to he the most reliable 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 that tariffs are often less 
important than other methods of agricultural protection such as 
import quotas and subsidies. Recognition of this fact has led to the 
omission of most agricultural products from the comprehensive 
list of duties compiled by Political and Economic Planning (10). A 
similar study by the European Economic Community (EEC) of 
tariff levels of various trading blocs also disregarded agricultural 
and food products (!..!). 

The U.S. Department of Agriculture presented a quantitative 
estimate of the degree of protection afforded by nontariff trade 
barriers in 1963 (12). The report compared the value of all major 
commodities produced in a country with the value of protected 
production where protected production was assumed to be all pro
duction covered by nontariff trade restrictions. It was pointed out 
that such an index might be inadequate in view of possible diver
gences between the existence and application of controls. The index 
thus served to reflect potential rather than actual protection. 

Equivalent Tariff 

The Haberler report in discussing the prevalence of nontariff 
'~rade barriers stated that @: 

HIn principle the best way of measuring the degree of total pro
tection given to any line of agricultural production in any country 
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by the combination of protective devices used in that country would 
be to 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 tariff with the same effect on 
the volume of imports as existing trade restrictions" 

In 1961, the United Nations implemented the recommendations 
of the Haberler report and published the results of a stud.,rof pro
tective margins for temperate zone agricultural commodities for 
WesteI'n European countries for two 3-.year periods in the 1950's (l). 
Import and export unit values were employed as approximations to 
the free market price enabling the margin of protection to be esti
mated for both importing and exporting countries. Transport costs 
and the ability of large importers to obtain favorable terms of 
trade were thus included in this measure. 

In the following section the degree of protection, based on the 
United Nations method, is estimated for grain, livestock, and dairy 
products for 1959- 61 for the followinp, countries: Canada, Denmark, 
France, Italy, Netherlands, the United Kingdom, the United States, 
and West Germany. A 3-yearperiod was selected to avoid distortions 
due to fluctuations in the variables in any 1 year. As in the case of 
actual tariffs, 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 diffE:',rence 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
sitating an allowance for marketing margins for all commodities 
except wheat, barley, and oats. Marketing margins for these three 
commodities are omitted because of their relative unimportance 
and the lack of adequate data. 

DerivatiOlI 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) 

pI = adjusted producer price = P +M 
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T = 	 import or export unit value (total value of imports or ex
ports/total quantity of imports or exports). 

Then degree of protection = (P;T)lOO = percentage tariff (grain) 

=(P~,T)lOO = percentage tariff (livestock and dairy products). 

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

Degree of protection = (P-T)lOO = ad valQrem tariff (grain)
T 

(P I T) ad valorem tariff (liverJtock 
= -T-100= and dairy products). 

The difference between percentage and ad valorem tariffs is 
shown in the following example. Let 

P = 	producer price = $20.00 

M = 	marketing margin = $10.00 

pI = adjusted producer price = $30.00 

T = import or export price = $15.00. 
Then percentage tariff = 50 percent and ad valorem tariff = 100 
percent. 

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

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

QUALITY 

For some commodities (eggs, bacon, butter) quality differences 
between domestic and foreign production may not be great (14). In 
this case the degree of protection is not changed greatly 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 production is 
of superior quality. No adjustments for quality differences were 
made in the present study so that some reservations must be made 
concerning results for these products (cereals and beef). 
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DISTRIBUTION COSTS 

The particular marketing margin used is important since the 
higher the margin in any country the greater the degree of protec
tion. It is conceivable that 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 deal on what is being measured. 
The use of uniform margins implies that the measure is concerned 
solely with protection afforded to the domestic producer while the 
use of selected margins includes protection of distributors also. 
In this study, uniform margins were used for all livestock and 
dairy products; in addition, a separate analysis using individual 
margins for each country was made for beef, pork, eggs, and milk. 
In [he latter analysis, some error was introduced due to lack of 
adequate data concerning actual marketing margins. 

Another source of error lies in the conversion factors used for 
livestock and dairy products.4 Such conversion factors may be 
considered only as approximations to actual 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 protection. 
Increased imports will also be required to replace high cost pro
duction, and there is no guarantee that these can be obtained at 
existing price levels. A great deal depends on the elasticity of 
supply and the extent to which production controls and surplus 
disposal policies have affected quantities 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 in 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 alterations in 
the degree of protection may occur the rankings of the individual 
countries will remain unchanged. 

"' For livestock, domestic prices received by farmers, which were given in 
live weight, have been converted to carcass weight to permit comparison 
between unit values of imports or exports. Standard conversion Jat;tors were 
used for all countries. In the case of milk, variable conversion factors for the 
different countries were employed to convert producer prices for milk to 
producer prices for butter. 
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TRANSPORT COSTS 

Price quotations for imports and exports are generally given as 
of the country's border. This means that imports are valued 
c.Lf. (cost, insurance, and freight) while exports are valued f.o.b. 
(free on board). Import and export values, therefore, include 
external transport costs for imports and internal transport costs 
for exports. 5 For Canada and the United States, certain adjust
ments had to be made because foreign trade values were compiled 
by a different 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 assumed to 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 exports from Canada was equal 
to 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.o.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 obtain 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 both instances, 
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 to any great extent. 

One final qualification must be made. The present method of ob
taining the degree of protection 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 5 percent of the value of agricultural output and hence that it 
was unlikely to influence the degree of protection to any great 
extent (14). Other aid to agriculture such as irrigation, education, 
and research was considered as aid to the entire economy rather 
than to a particular sector. 

5 It should be pointed out that while import values exclude tariffs on imports, 
export values reflect the deduction of subsidies from exports by the protecting 
countries. In both cases, export and import values represent the selling price 
of the commodity. 
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Results: Uniform Marketing Margins (1959-61) 

The degree of protection which the various countries provided for 
grain, livestock, and dairy products for 1959-61 is given in tables I 
to 8. Two measures of protection were calculated for countries which 
were both importers and exporters of a particular commodity. A 
negative degree of protection indicates that producer prices were 
less than trade prices for the period under review. This lmpUes 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 Nations study (~ for live cattle and pigs 
($3 per quintal); eggs (10 percent of producer price); and milk ($16 
per quintal of butter for processing costs). Marketing margins for 
beef and pork ($ 7 per quintal) were $2 per quintal higher than 
those employed by the UN study. It was felt that the higher figure 
approximated more closely actual rna rketing margins in the 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 V;<l,£ accounted for by decreasing its price 12 percent for 
Denmark, Italy, 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 1.--Wheat; ;)egret? of pr'Jtecti:m, 1'159-61 

Imp~rt or export Degree ')f 

Producer price price protcction 

P T (P;T)100 

--------Do11ars per quintal-------
:mp:)rt"rs; 

Jerunark...•••....•••...... 7.23 6.5') 9 
:taly.......•......•...... 11.05 '7.01 37 
}iether1ands.•....•••...... B.Lll 6.35 21 
t:rd ted KingdulD •••••••••••• 7.37 7.12 3 
West Germany............ .. 10.02 6.')5 31 

Exporters: 
::anada••••.•.•••.•...••••• 5.33 ~ 6.75 -27 
~runtlrk....................... 'O ...... .. 7.2.3 7.66 -6 
Frant!f;-••• , ........................... ~ 7.53 6.23 17 
Italy.•...••.•.•....••.••. 11.05 6.11 45 
Un! ted ~;"ntes ....................... .. 6.48 6.36 2 

8ourcea: :~e appendix A. 9 



BARLEY (table 2) 

The principal type of barley imported into most West European 
countries is feed barley. Import prices weTe compared with prQ-n 
ducer prices for feed barley for Italy, Netherlands, and West 
Germany. The degree of protection for barley (all forms of utiliza
tion) was also obtained for all countries and ranged from -37 to 38 
percent of producer price. 

MAIZE (table 3) 

Maize (corn) is not an important crop in many European countries 
and Franee 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: Degree of protection, 1959-61 

Producer Producer Import or Degree of Degree ofprice price export pr"tection protectionall feed priceCountry all barley feed barleybarley barley all barley 

PI P2 T ( P~~T)lOO (P~;l)lOO 

-------- Dollars Eer guintal --------- Percent Percent 

Importers: 

Denmark.•..••... 6.16 -- 5.73 7 --

France•••...•... 6.21 -- 6.38 -3 --


Italy.•........• 7.65 7.64 5.53 28 28 

Netherlands ....• 7.44 6.71 5.49 26 18 

United Kingdom.. 7.56 -- 5.67 25 --

West Germany..•. 10.18 >I.Ol E..28 38 30 


Exporters: 

Canada•....••... 3.77 -- ~ 5.18 -37 --

France...•.•...• 6.21 -- 4.91 21 --

United States•.. 4.04 -- 4.96 -23 -

~ Export price increased by 4.5 percent. 

Source: See appendix A. 

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

Import or export Degree of 
Producer price Price protection

Country 
P T 

------ Dollars Eer guintal ------
Importers: 


Canada...•.....•••..••..••. 4.88 4.79 2 

France.•.•••...•..•....•.•. 7.56 5.92 22 

Italy..•..•....••.......•.. 6.72 5.7G 14 


Exporters: 

France ....................................... .. 7.56 5.16 32 

United States .•.••..••.•..• 4.12 4.9\1 -21 


Source: See appendix A. 
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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 quintals 
using the following conversion factors: (19, .20) 

Quintals per head 

Canada 3.00 

Denmark 4.76 

France 3.48 

Italy 3.79 

Netherlands (imports) 5.90 

Netherlands (expons) 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
tion for cattle ranged from -39 to 31 percent of producer price. 

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

An allowance for the hill cattle and cow subsidy in the United 
Kingdom resulted in price increases of $3.54 per quintal for cattle 
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 also important 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. 
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Table 4.--Cattle and beef: Degree or proteation, 1959-61 

Cattle 

Country Produaer 
priae~ 

Transport 
cos"ts 

Adjusted 
produaer 
priae 

Import or 
export. 
priae 

Degree of 
proteation 

P M P' = P+M T (P'-T)P' 100 

----------Dollars ~r quintal----------- Peraent 
Importers: 

l',i.ly....•....•••••••..•.•. 52.81 3.00 55.81 44.28 21 
r,;. :.;.1erlands..•..••••••.•••. 45.78 3.00 48.78 33.47 31 
United Kingdom ••.••.....••• 39.39 3.00 2 45.93 32.82 29 
United States .•.•..••...••• 46.45 3.00 49.45 48.30 2 
West Germany.•.••••••.•.••. 47.48 3.00 50.48 40.45 20 

Exporters: 
Canada.••••...••..•.•.••... 43.83 3.00 46.83 :I 48.16 -3 
Denmark.•....•..•.•.••...•• 35.14 3.00 38.14 39.85 -4 
Franae..••••.•.•.....••..•. 40.90 3.00 43.90 45.46 -4 
Netherlands .•.•........•... 45.78 3.00 48.78 67.96 -39 

Beef 

Adjusted lmp;:>rt or Degrep ofCountry Produaer Marketing produaer export protectiongrice4 margin price price 
r M pl= P+M T (P~:1)10C 

----------Dollars ~r guinta1----------- Percent 
Importers: 

Italy•••..•.....••••......• 96.02 7.00 103.02 60.96 41 
Netherlands....••••••••..•. -- -- -- -- --
United Kingdom•.••.••.••.•. 71.62 7.00 5 85.86 54.60 36 
United States•..••••.•••..• 84.45 7.C:> 91.45 686.28 6 
West Germany..•.......••... 86.33 7.00 93.33 54.99 41 

Exporters: 
Canada.••••••••.••.••••.•.. 79.6° 7.00 86.69 87.91 -1J 

Denmark•••••••••••••••••••• 63.89 7.00 70.89 72.99 -3 
France.••••..••..•......••. 74.36 7.00 81.36 57.62 29 
Netherland£: ...•••••....••.• 83.24 7.00 90.24 100.65 -12 

2 Live weight. 2 Includes subsidy of $3.54 per quintal. :I Export price in
creased by 4.5 percent. 4 Carcass waight. 5 Inc~~jes subsidy of $6.44 per 
qUintal. 6 Import price inareased by 10 percent. 

Sources: See aI'PElndix 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 consideration while import 
values were obtained by converting number of head to 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 marketing margins. 
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Table 5.--Pigs and pig-meat: Degree of protection, 1959-61 

I Adjusted Import or Degree ofProducer Marketing producer export protectionCountry price margin }>rice price 

F M pI = P+M T (i"-T)pI 100 

-----------Dollars per ou1utal---------- Percent 
lmporterx: France•••.•...••.•••.••••.. 62.38 7.00 69.38 75.69 -9 

Italy: 
Pigs, liveweight•..•.••.. 53.03 3.00 56.03 38.68 31 
Pork, carcase weight•.••. 66.29 7.00 73.29 56.53 23 

United Kingdom: 
Pork, carcass 'Height.•••• 69.00 7.00 76.00 6.3.29 17 
Bacon ................... 98.80 67.60 32 

Uni.ed States:•••.•..•.••.• 42.25 7.00 49.25 78.56 -60 
'Nect Gerr.any: 

I"igs) 
fork, 

livewei~h1:•.••••... 
CarCUti3 weigh•••..• 

57.34 
71.68 

3.00 
7.00 

6C.34 
76.68 

48.)3 
59.45 

20 
24 

ExlXlrters: 
Car..ada1 

........................ 52.53 7.00 59.53 79.15 -33 
DerunnrkJ : 

fork, carcass weight•.... 
Ba!.r. 2 ................... 

58.23 7.00 65.23 
71.75 

63.J2 
67.06 

3 
7 

Fra.n ~e"' ...................... 
NethlJr';'andsJ : 

,,2.38 7.oJU 6;1.38 66.97 3 

F'JrkJ carcaE5 weigr~t ...... 57.26 7.00 04.26 68.68 -7 
Baooa"•.•.• , .•......•••.• 83.54 62.22 26 

Uni~ec States: ..•.••....... 4Z.25 7.CC 49.25 5:5.73 -)3 

1 Pork, carcass weight. 

.::Jourc,es: 3ee Append!,"!: A • 

For bacon, an allowance had to be made for weight loss 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 these factors 
into account (24). It is possible that this allowance was excessive 
for the Netherlands in which case the producer price for bacon 
may be too high. Degree of protection for pigs and pig-meat varied 
from -60 to 32 percent of producer price. 

POULTRY (table 6) 

Degree of protection ranged from -10 to 62 percent of producer 
price. A conversion factor of 1 quintal live 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 some cases, producer prices of poultry were only 
available for certain years (e.g., the price for the Netherlands 
pertains to 1961-62 only). 

EGGS (table 7) 

Eggs may be regarded as a fairly homogeneous commodity so 
that quality differences are relatively unimportant. An allowance of 
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Table 6.--Poultry: Degree of protection, 1959-61 

! , P.djusted I Import or Degree ;)f t Pr:JdU\!er IMarke:ir.g producer
Cour.try pricE'~ , IJUlrgl.n \ e.xI?ort protection

price I pr~ce (P'-TI
? M r '=P+M poJI00j 

------------ Do11B-~ per quintal ------------- Percent 
Importers: 

:anada............... . 63.62 2~.JG: 85.62 65.34 24 
Italy.•••..•••...••..• 1~5.7~ 22.;:,0 167.74 63.39 62 
United Kingdom•••...•. 6t..95 22.w 88.95 82.81 7 
Wes t Germany•.••....•. 58.63 22.00 80.63 62.45 23 

E..'cponers : . 
Denmark.•••••••••••••• ! ...2.69 ;;".00 64.69 71.10 -10 
Fr-dnCE'•...•.•..••..... j 1;)0.08 ':':.00 122.08 92.52 24 
Netherlands .....•.••.. I 6:':.81 2~.OC 84.81 62.53 26 
United :::tates •....•.•. \ 47.22 22.00 69.22 61.1~ 12 

1 ~cass 'ngt-. 

Sources: See appendLx A. 

Table 7.--Eggs: Degree uf ~rotectian, 1959-61 

Degree of 
'I protection

C:luntry 

Ii (P~~T)l00 

----------------Do11aro Der ouintal-------------- 
IJr.1;r.lr"ter",: 

France•...•••.. b5 . .;.5 10 72.00 58.32 19 
It,,1y...•.•.... 77.93 10 85.72 52.68 39 
United ltir~dJm. 76.43 10 84.07 53.90 36 

'Nest Ger.many ... 76.25 10 83.88 52.15 38 


Exporters: 
Caned"....•••.• 51.84 1v 57.02 ~ 52.41 8 
Derunurk•....•.. 47.42 lG 52.16 54.21 -4 
Netherlands•... 50.28 10 55.3::' 55.25 a 
United Stutt=s.. ! 51.45 ill 56.60 57.13 -1 

1. Ex}or"t ~rice increased by 4.5 ~rcent. 

S:;urces: See appendix A. 

10 percent was made for costs of packing and transportation. 
Degree of protection ranged from -4 to 39 percent of producer 
price. 

MILK (table 8) 

Degree of protection 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 
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Table 8.--MUk: Degree of protectioo, 2959-61 

'I .1 Q.1inta1s \ hoducer Marketing' Adjusted IImport or I 
Producer i of milk 1 price margio' pro~ucer I eXJ?<'rt Degree of 

Country price ! per , (butter) (butter) "pr~ce II pnce protection 
; (milk) I quintlll1 , "butter) (butter) I' 
, 1'01' butter I I I M jip'=P+M T (P'-T)lOO ______-+:__~; P' 

; 
I -------------------!lOllIlrD l"'r auinta1-------------------- Percent 

Impor.ers: 
France..•..••.. , f.. '14 21.9 147.61 16.00 163.61 112.67 31 
I.a1:/..... , .... I 7.00 23.4 Yn.84 16.00 193.84 72.88 62 
United Kingdom. : 9.09 21.8 l:l1!.16 16.00 214.16 81.33 62 
'IIest German;t... ! 8.16 2'<.0 17;;.52 16.GO 195.52 119.45 39 

Exporters: 
Canada.•••••••• 7.78 23.4 182.0!) 16.00 198.J5 2 134.93 32 
Denmark........ : 5.92 19.5 1''i.44 10.00 131.44 85.54 35 
France~ ..... ., ...... i 6.74 21.9 147.61 16. :JO 163.61 88.06 46 
NetherLands.... 7.11 22.2 157.84 16.00 173.84 95.20 45 
United Ctates.. ' 9.26 21.8 201.87 16.00 217.87 104.89 52 

I 
,'~--------

~ Based on J.<!.reentage of fat in rrilk and 82 kg. of butterfat :1 quintal of butter. See: 
OEeD, ;;gricu1tura1 and Food Statistic!) (OEeD, Parie, 1962); ECf;/FAO, Prices .,r Al'1'icul
tural hoducts and FertiliZers in Eurone 1961/62 (UII, GeneVli, 1903); USDA, lIgr:Giilt:tirii1 
S.stictics 1963 (Government Printing Office, '/Iasnington, 19W); ClJA, Weight" and Convel~ 
sian Fa~tor" for Canadidn Agricu:tural "roduct::, Publicat.i;m 1155 (The Q.1een's Printer, 
Ottawa, 1962). 

2 Export price!! increased by 4.5 l.ercent. 

Sources: See appendix A. 

conversion factors for the different countries. It was assumed that 
82 kilograms of butterfat were necessary to 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 (two 
different price levels for milk sold for direct consumption and for 
processing) to .be taken into consideration. Since mi.lk sold for 
direct consumption receiy·es a higher price than manufacturing 
milk a c0mparison between domestic and trade butter prices would 
underestimate seriously the degree of protection. 

SUMMAR Y 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 commodities 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 60 p.ercent 
is equivalent to an ad valorem tariff of 150 percent which implies 
that domestic prices are two and a half times trade prices. The 
theoretical relationship between percentage and ad valorem tariffs 
is obtained by the following 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 relatively similar for 
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____ ________________________________ _ 

Table 9.--Impo~ing countries: Degree or prote~"ion. 1959-61 

,-- I 1 WestGommodity Canada I :,enmar.l! I fo'rance Italy 
Germany __________------~I___~____~______~_____L______L______l_______ 

Vihea" .••.•• 
Barley.•.•. 
Maize.•.... 2 

9 
? -3 ~ 

..17 
;:e 
::.~ 

"
a 
II.: 

3 
25 ~ 

31 
30 

::att.le.•... 21 31 2-d 2 20 
Beef••••••• 
Pigs.,••..•• 
Porj{•••.••• 
Ba~or.••...• 
Poult.ry.... i 

I 

Eggs ••••••• i 
Mia.••.... I.l...-. 

-9 

H 
31 

~1 

:n 
.:3 

6: 

3';1 
b2 

3e

17 
3" 
7 

36 
b2 

0 

-60 

41 
20 
24

23 

38 
39 

1 Feed t.ur ley. 

~aLle lO.--Exp~rt.ing ~ountries: Degree or protection, 1Y59-61 

- -------.- --r- I United;ommadi ty I ::anaJa ;;"nmark I Fran~e 
':;tates 

lNheat ......... .... . -2,7 -c. ::''7 ..5 2
o.o. 

Barley, ali., ....•. -37 " -23 
Maize ..•.••...•.•• 32 -21 

.;attlc•••..•.•••.• -..I -4 -39 
Beef....••..•.•••. -1 -3 .!9 -12 
Pork..•••..•.•.•.. .3 3 -7 -13 
Ba<.!on•••...•••.... 7 26 
Poultry ..•..•.•..• --1j 2 .. 26 12 

~gs •••••.....•••. 8 -4 0 -1 
Milk.•....•....... 32 35 .. 6 ..5 52 

barley, pork, and eggs. It varies from 23 to 38 percent, provided 
bacon rather than pork is selected for the United Kingdom. These 
results confirm the conclusions of the United Nations study that 
protective margins tend to 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 United States had either negative 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 
exporting country indicates subsidization of exports as long as 
quality d.ifferences can be d.isregarded. France (gra.in, 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 Un.ited States also subsid.ize milk 
exports. 

On the whole it seems that the degree of protection tends to be 
b.igher for the importing than for the exporting countries. There is, 
however, no reason to suppose that this situation will necessarily 
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continue in the future. The growth of agricultural protection in 
many industrially developed countries and the resulting accumula
tion of unwanted stocks may provide a strol1g incentive for in
creased export subsidization. 

COMPARISON OF ACTUAL AND EQUIVALENT TARIFFS 

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

Table ll.--Comparison of act.ual and equivalent ad valorem tariffs, 19.59-61 

Comrooaity Italy IUnited Kingdom I west Germany 

Barley: 

Equivalent2 •••••••••••••••••••••• 
A..!tu!1ll. •.••.•.••••.••••.•••.•••.. \ 

:l 
10 
38 

10 
33 :l 

0 
43 

Wheat: 
Actual~ •.•....•.•..•••... ·••···· • 
Equiva1ent2 •••••••••••••••••••••• 

27 
.58 

0 
4 

0 
44 

Beef: 
Actual1 ....••......•.....•.•.••.. 

Equivalent2 •••••••••••••••••••••• 

29 
(,9 

3 
.56 

20 
70 

Pork: 
Actuall. .•••.•••..••.••..••••..••. 
Equiva1t.nt2.•..•....••.•••..•.•.• 

18 
30 

10 
20 

16 
32 

Eggs:
Actua1l. •.••......••••..•.••....•• 
Equivll1ent2.....•.•••......•••..• 

0 
63 

6 
.56 

.5 
61 

Milk: 
Actuall. .......••....•••• •.••• •••• 
Equiva1ent2 •••••••••••••••••••••• 

30 
166 

:> 
163 

24 
64 

l. As vf Jan. 1, 1961

~(PiT) hJI.J, whel'c l' = j,iroducer j,Jrice \ including marketing I!lllrgin), and T= import 
j,Jrl.CC. 

J Feed barley. 

Sourccc: Commonwea1t.h Economic Committee: Grain Crops (Her Majesty's Stationery 
Office, LOndon, 19(1) i Dairy Produce (Her Majesty's Stationery Office, London, 1961); 
.Meat (Her Majesty's Stationery Drfiee, 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). 

Estimftted 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 impon prices in Rotterdam. It 
should be emphasized that the degree of protection thus obtained is 
based on two imponant assumptions: that the average producer price 
in 1967 will equal the announced target price. and that trade prices 
will remain relatively constant 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 

I 
:----------------Ot,llur:; per oulnt8i---------------  ~ I'ercent 

Ill1fJOrt~~r,;: 

!L.l,f. ....... .. 
Ur.itc'j K:ngd ,1r.. 

Unite:) ..,~a·':rec .. ~ 
Wf:!.:t tlermaJ,:-V".... 

:#•• '.)(; 
'?~.t~c 
;>~.~!I 

~(,.)J 

k.~G 
~ ~.l') 

~':,.71 

$ .. "1<: 

1Q~.22 

79.B.l 
95.1& 
92.25 

6(;.9U 
~4.6(1 

3 a~.2g 
54.9Y 

44 
32 

9 
40 

41 
,35 

b 

41 

I:Jcporter:': 
CantUa••••••••• 
Denn:nrl<........ 
f'ranep" •• ~ ..... ~ 
lIe'.hcr:nndt; .••• 

')"'j.ol 

OJ.!!') 
74.J& 
~J.~·t 

9.48 
5.57 
9.;)" 
7.'J4 

!l<J.J.'1 
69.46 
83.68 
\l1..:e 

4 '37.'.11 
72.99 
61.13

=.65 

1 
-5 
27 

-lLi 

-1 
-3 
29 

-12 

1 CAr'!u.... :.:. we!.ght. 
z Avera.g~..1 c..t , l!:\.i.rt';j'.Ie:J.c J{)untr-ieo.. 
j lmpt;,rt ,t.ri..:t: incn":-.t.:;~d ty LJ J.~r(!t;\nt-. 
" Er,r(ir~, l,rl-,!e It.t:reu!;ea ty ~ .. .!t per::em;.. 
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Table lJ.--Pork: Degree of proU!c1.ion--se1ected c:ar.keting =rgins, 1959-61 

.Degree of 
3electel Adjusted Import ~r t·!"C't.ec1.ion Degree or 

Producer marl<eting l-r:)duo.er expc.rt (selected protection 
Count,.y pricel margins price pri~e margins) {uniform 

margins) 
( ""..,:T) 100 

p 11 ",,=p,.11- T 

___________t,ollars per guio'''l----------- ~ ~ 

Imrortern: 
 -4 -9 

Fran!:!e...... o " 62.38 10.59 n.97 75.0. 
.+>0 .. %.53 24lnly.......... · 06.29 27.77 74.06 ;3 


18 1776.77 63.2.Unit.1 Kingdom •• 69.00 27.77 
-55 -bOB.40 5":.65 78.50 

'Keot Germany •.•• ?l.W ~.71 78.39 59.45 Z4 24United ~tates .... 42.25 

ExpGrter,,: 
J 8.4C w .•.3 ... 79.15 -30 -33 

Canada........... --. 52.53 
 .3th.~4 03.:12 J 
n..ruoark.....•.••~ \ 72.97 66••7 8 358.23 0.71 

France........ .. 62.38 :4..59 

N~therla..."1dS. 57.26 7.Gb 
 th.32 OS.OS -7 -7 

Uni:t.ed S'tB.'ten ••• 42.25 8.4(; SL.bS 55.73 -10 -lJ-0 ••• 

~ CnrcllSo weight. 

2 Average of 4 EurOpean countries .. 

J U.S. Jt!U'gin.
4 .Exp:Jrt price increased by 4.5 percent.. 

Source.c: see a:wendix A. 

Table li..--Egg.: Degree of protection--se1e,ted marketing margins, 1959-61 

Selected \ Degree or 
marketing 

Adjusted Import or protection .Degree of 
margins (_elected protection~hoducer p-.-oo.ucer expcn

( }lerct; .... l.oage price margins) (uniformCountX"Y IJ price priceof ~roducer marzins) 

I 

.,-ioe) 
 «;:T) IDC 

TP M" 

I ~ ~oer 9uintal---------------
Import<:rc: \r----------------Dol1ars 

France......... 65.45 1 14 ']4.61 58.32 22 19 

3989.62 52.08 41

I';aly.......... 77.93 15 
 3684.84 .53.JO 36
United Kingdon:. 76.43 11 3891.50 :>2.15 43
West Germany... 76.25 20 

Exp)rters: a62.21 2 52.41 16 
Canada........ . 51.84 20 


52.04 .54.21 -3 -4 
Denr..ark. .•••••• 1.7.42 11 

lJ 56.82 55.2;5 3 0 
Netherlands..... 50.28 

United Sta1.eB.. 51.45 27 
 65.J4 57.lJ lJ -1 

.1 Average Dr 5 Eurcpean cO'Untrien. 

2 Export :r-rloe increnned by 4.5 percent.. 
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Table U.-...1tlJ.k: Degree -.:>r protee~io~-st!lected .mtU"keting margins, 1959-61 

!),;&re~ ,.r
~lt:::::ted Adjurrt.ed ll;!,p:;rt. 'rProducer l_':'Ou:etion Degrt:e ofmarket-inc ~Toduct!'r expertprio,e ~eel.t:!-::ted }1rott:ctiooCoUntry l:I'J..rgin!l pric~ Frio.( ~'J.tter) =rgi,.,.) (unirorm, butter) \ but'ter) (!;utter) 

"",rgin:l)
(~:T).4XJ

F JJ- p.. =,4Ll- T 

--------------oo,llor.! por gulntlil--------_----__ rercent ~ 
Impc:-,eru: 


Franc.......... 147.bl 1 2'~.J.; 1&7.61 .12.~·1 33 31 

Italy..... .•.•.r177.84 i 20.00 H7.84 72.88 LJ 6Z 

United Kingdam.l 198.16 22.Q() =.10 81.33 63 6Z 
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protection @, 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 imponant 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 bave repercussions in the live
stock sector, since feed grains form an imponant part of the cost 
of livestock production. Countries such as the Netherlands and 
Italy may find themselves facing higher production costs for live
stock. This has imponant implications for the relative cost of 
protection, as will be shown in the second pan 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 in table 17. Data for earlier 
years were obtained from the United Nations study and for beef and 
pork these estimates were modified to permit the use of constant 
marketing margins for the entire period ($7 per quintal). 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. FOT Denmark this has grown from -3 to 35 percent, and for 
the Netherlands from -6 to 45 percent. The degree of protection has 
remained relatively constant for eggs except in France and West 
Germany, where it has widened. Degree of protection for grain has 
also increased steadily except for wheat in Denmark and the United 
Kingdom. 

For livestock products, the exporting countrbs' margin of pro
tection (except for France in 1959-61) 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 consideration. 
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COUNTRIES 

The degree of protection has increased for France and West 
Germany for nearly all commodities, while for Denmark, Italy. and 
the Netherlands 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 offset by decreases in another sector. 

Denmark, which has maintained either low or negative margins 
of protection for all commodities, with the exception of milk, con
trasts with the tWO other exporting countries, France and the 
Netherlands, where there has be-.:n a sizable increase in the degree 
of protection for grain. Since France is an exporter of grain (unlike 
the Netherlands), this implies that grain exports are being sub
sidized 3t an increasing rate. 

The common agricultural policy of the EEC may effect further 
L:hanges 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 outlook for a reduction in the degree of 
protection in other countries is not promiSing, other things remain
ing equal. The market for suppliers willing to trade at world prices 
will be affected by increased production in EEC countries and the 
resulting decline in demand might lower world prices. If the decline 
in world prices is sufficiently great, the free trade countries may 
be obliged to resort to some protective measures. Increased pro
tection in the dairy sector in the past 10 years is an example of 
this type of chain reaction. 

Effectiveness of the Tariff 

Haberler <2.), as was mentioned earlier, noted that the height of 
the tariff wall was but one aspect of protection, and that it was in
adequate as a measure of the effectiveness of the tariff (amount of 
divergence between situations under free trade and protection). 
This was the conclusion of Loveday (28) in 1929, when he remarked 
that a 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 pan 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 between 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 
functions, is used to estimate the welfare cost of agricultural pro
tection. The employment of partial equilibrium analysis for prob
lems of this kind is not new. Barone (29) was one of the first to 
use this method. He concluded that a definite welfare loss existed 
when trade was restricted by means of tariffs. Recent advocates 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 all types of trade restrictions. 
Johnson extended Corden's model to more than two goods and like 
Harberger was concerned with relative coSt--cost as a percentage 
of national income--rather than with absolute 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 equilibrium 
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. 

(1) 	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 to 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 imports form a relatively un
important part of the world market so that world demand for 
its 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 production and 
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 elasticities of demand and supply 
are low and since both the production and consumption 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 be obtained 
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 to either the 
import Dr 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 !s'Qods is greater than one. 

Tariff on Import Good. --The domestic demand and supply curves 
of the country imposing the tariff are given in figure, 1. 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 is 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 the initial situation, a percentage. tariff WW'/OW' is levied on 
imports resulting in production of Ob, consumption of Oe, and im
portS of bc. Removal of the tariff lowers the domestic price to OW, 

6 The. compensated demand curve which gives the quantities of a particular 
commodity which the consumer is willing to purchase at various prices, 
assumes that the income of the consumer is continuously adjusted after each 
price change so that he is kept on the same indifference level. The compensated 
demand curve thus differs from the ordinary demand curve in that the latter 
neglects the 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 a price decline (consumer's surplus) it is necessary to assume 
that the income effect of a price change may be neglected @). 
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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'W AF and BCGF. The final gain is given 
by the two sbaded triangular areas in figure 1 (ABF and CEG) 
which represent the cost of protection. Replacing AB by dS, and CE 
by dD the cost can be written as follows: 

Cost = ~dpdS +~dpdD = ~mdS + ~mdD 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 imported for abBA. The prodUction gain in 
terms of released r~sources 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 given by ceEG, whereas with trade this 

COST Ot PROTECTION, TWO-GOOD MODEL:. 
TARIFF ON IMPORT GOOD 

p 

D 

O~----------~--~------~--L------------q 
c b c e 

QUANTITY OF IMPORT GOOD 

Figural 
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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 subtracted from both the 
gain in consumers' surplus W'WBF and the gain in subsidization 
payments AEGF. (The country no longer has to subsidize exports). 
The resulting 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 tmdS + 
tmdD. 

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 
terms 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 


p 

s 

W~ dp {W' 

~ W~------------~~~r-~~~~----------

O~------------~--L---~--~----------q 
a b c e 

QUANTITY OF EXPORT GOOD 
Figure 2 
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s = S(p) = domestic supply function 

D =D(p.Y)= domestic demand function 

where Y = personal income. 

Then Cost (C) =Production CoSt (PC) + Consumption Cost (CC) 

= tmdS + tmdD (1) 

and PC = tmdS = tm(dS/dp)dp = ~tZ 7J Y S (2) 

where 7J =elasticity of domestic supply = ~~~~ 

t =percentage tariff = mjp 

and yS = value of production under the tariff = Sp. 

In a similar manner 

cc = tmdD = tm (-dDjdp) dp = tmZk (3) 

where k = (-dDjdp) = Slutksy substitution term. 

By means of the Slutsky substitution theorem (34): 

D (yD)Z 
€V - Y --

k = _ aD _ aD .dY = Y 
ap ay dp pZ 

where € = elasticity of demand = _aDID apip 

y = income elasticity = aD/D
aY / Y 

and Y D =value of domestic consumption under the tariff 
= Dp. 

Substituting the above value for k in (3) we get 

(4) 

Thus (5) 
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Tbis formula indicates that any increase in tbe percentage 
tariff--t--results in a more than proportionate increase in the cost 
of protection since t is raised to the power of 2, Thus, the welfare 
cost of a tariff imposition is influenced by the magnitude of existing 
tariff levels. 

The consumption COSt equation sbows that the income effect of a 
price 	change may be neglected when the proportion of expenditure 
on a 	 good (Y°!y) is small. In sucb a case, tbe same result- 
~t2yD€ --is obtained as if the ordinary demand curve bad been 
employed. 

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

~m(dS 	+ dD)Relative. Cost ::; 

mS - ~mdS 


::; 
h 2

( 	 TIYS + € yO) (assuming the income effect 
S of a price cbange may be

tY (1 - ~ J7t) 
neglected) 

yO~ € t= +---
(l-~ 17 t) (l-& 17 t) y S • 

Relative cost of protection is a function of domestic demand and 
supply elasticities, the percentage tariff, and tbe ratio of the value 
of domestic consumption to domestic production. Tbelattervariable 
is particularly significant since it indicates tbe importance of a 
country's trade balance--whether it is a net exporter or importer. 
This fact will 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 effect of a price change 
may be neglected. Let 

M ::; M(p) = demand for imports 

S = S(p) ::; domestic supply function 

D ::; D(p) ::; domestic demand function 

where p ::; domestic price of the protected good. 
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Then M = D - S 

and -dM = (-dDjdp)dp + (dSjdp)dp. 

Cost, however, may also be written as 

~m(dS +dD) = ~m( (-dDjdp)dp + (dSjdp)dp) 

= !m(-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 protection is a positive multiple of market 
accessibility. The higher the elasticities 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 MODEL 

If a country exports or imports more than one good, two methods 
, may be used to estimate the welfare:~ost of protection. 

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

2. 	 Individual 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 allowance for the effects of cross 
elasticities in demand and supply. 

The first method permits the use of 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 

Pi 	 = domestic price of the protected good i (i= 1,2,.•.n> 

dPi = fall in price of good i when protection is removed = mi 

Si 	 = Si(P
1 

,p
Z
,.... 'Pn> = domestic supply function 

Y 	= personal income. 
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In the case of many goods, summation of the individual costs of 
production and consumption results in 

Cost == PC + CC 

n 
PC = t ! dSi dPi ::: (1) 

i= 1 

n n 

CC = t ! dDldPi =iZdDlm i (2) 
i=1 i=1 

Since dSi is the result of all price changes 
n n n 


dSl = 2: (dSrldpj )dpj = l: (dSi/dpj)mj = 2; hijmj 

j=1 j=1 j= 1 


where hij = dSl/dpj (j = 1.2•....n). 

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

n n 
PC ::: k l: l: hijmimj (3) 

i=1 j =1 

n n 

::: t l: l: titj TJ ijVi 
S (4) 

i=1 j =1 

where 

1]1j =elasticity of supply = dSt lSI 
dpj /Pj 

t1 = percentage tariff = mi /Pi 

S
and Vi = value of domestic production of good i under protection. 

Again in estimating the consumption cost. since dDi is the result ofl 

all price and income changes 
n n n 


dDt = 2: (-dDi/dpj )dpj = I. .(-dDj./dpj )mj = l:kijmj 

j=l j=l j=l 


where kij = Slutsky substitution term. 


Substituting the above value for dDi in (2) we obtain 


n n 

CC = ! l:
21=1 

ol:kijmi mJ 
o . 

]=1 
(5) 
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By means of the Slutsky substitution theorem: 

kjj=-aDi _ aDi/ ( dY) 
aPj ay aPj 

= £ IJ vp -YI ~~S~L) 

PiPj 


aD./D.
where € 1j = elasticity of demand = - a II 1 

Pj Pj 

dDj/Dj
y i = income elasticity = ay IY 

did 
tion = DiPi. 

and V D1 -- value af damestic consumption 0 f goo un er protec-

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

(6)
CC= ~ ~ ; titjV~ (1j - :~ ).Yi 


i=l j=l ~ 

Thus 

n n n n 
C= t ~ ~ hijmim j +t~ ~ kijm1m j (7) 

i=1 j= 1 i= 1 j= 1 

or in terms of demand and supply elasticities 

n n n 

C = t! ~ titjllijVr+t~ 


1=1 j=l i =1 

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 individ.ual 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 so 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 cost 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 commodities 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 curv.es at various levels of 
marketing are given in figure 3. The supply curves at the farm and 
wholesale level are given by Sf and S, Dr and D represent demand 
at the 	retail 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 

WIG =	domestic consumption at the wholesale level under pro
tection 

p r = domestic price at retail level 

p = domestic price at wholesale level 

p f = domestic price at the farm level 

g(p) = marketing margin between wholesale and retail level 

h(Pr> = marketing margin between farm and wholesale level. 

Then 

Pr = p 	+ g(p) (1) 

p = Pr + h(Pr) 	 (2) 

and dpr = dp (1 + g' (p» (3) 

dp = dPr (1 + h'(Pf» (4) 

where 

g'(p) = og(p)
oP 
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COST OF PROTECTION AND MARKETING MARGINS 


Pr'P 	 Pf'Ps 
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Change in Consumers' Surplus.--It is necessary to compare the 
difference between the loss in consumers' surplus measured at the 
wholesale level and the actual loss in consumers' surplus. 

Measured change in consumers' 
surplus = dp (W'G + ~dD) (5) 

actual change in consumers' 
surplus =dl-'r (W'G + ~dD) (6) 

difference = (dp - dPr) (W'G + ~dD). 

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 dPr 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 protection 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 (€r) by means of equation (1) and we get: 

€ = € r (p/Pr)· 

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

Measured change in producers' 
surplus =dp (W'F - tdS) (7) 

actual change in producers' 
surplus =dpr (W'F - ~dS) (8) 

difference = (dp - dpf) (W'F - ~dS). 

From (4), if h'(Pr) is greater than zero an overstatement of the 
gain in producers' surplus has occurred 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 (7]) may be obtained from the elasticity of supply at 
the farm level (ryE) and we get: 

11 =TJ f (p/Pf). 

As the above analysis shows, the neglect of marketing margins 
need not lead to any bias 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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tbe cost of protection occurs. The converse is obtained if a decrease 
in marketing margins occurs. 

The assumption of no quantity changes in the commodity as it is 
moved from farm to retail level may be modified. By means of 
equations (5) to (8) and assuming constant marketing margins, it can 
be shown that if the quantity declines at both stages of marketing 
the producers' surplus is undervalued and the consumers' surplus 
is overvalued. This occurs when W'F, which is now 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 maybe 
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 llsed then to represent changes in the 
terms of trade. Let 

S{p) :::: domestic supply function of the protected good 

O(p) :::: domestic demand function of the protected good 

Sw{Pw) =world supply of exports of the protected good 

p =domestic price of the protected good 

Pw = world price of the protected good 

and T = ad valorem tariff = (p-pw)/pw. 

The equilibrium conditions O(p) = S(p) + Sw(Pw) can be differen
tiated with respect to T resulting in the following equation: 

dOdp _ dSdp _ dS w dpw _ 0 
(1)

dp dT dp dT dpw dT - . 

Since p = Pw(l +. ) with T equal to zero when the tariff is removed 
we obtain 

(2) 

and dp =dpw + Pw. (3)
dT d. 

Substituting from (3) in (1) we get: 

dO dp dS dp dSw (dp ) 
(4)dp dT - dp aT - dpw rOT - Pw = O. 
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Solving for ~~ and simplifying we obtain: 

dp _ 7J w Sw 
(5)dT - ---:(€~D=--+-"'-S::::-:)-/P-+-("""'''-wS-=-w-:)-/-Pw-

where 

K = (€D+ ."S)/p + (71wS w)/Pw 

dSw/Sw." w = elasticity of world supply =-:d'--"':""-
pw/pw 


." = elasticity of domestic supply = ~~;~ 


and € = elasticity of dOI:(testic demand = -~~:; . 

In the event of a tariff removal d T is equal to - T so that we can 
write 

dp = -TTJ wSw /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 T = - 'T we 
obtain: 

dpw = dp +Tpw (6) 

= - T71wSw/K + T Pw. (7) 

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

or 


P K> '1 S for K> O. 
w w w 

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 is horizontal then 

limit - TTJwSw 
dpw =.,,~oo K +TP w =O. (8) 
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In this case, from (6) 

dp = dpw - TPw = -TPw 

which implies that the domestic price falls by the full amount of 
the tariff. 

Thus under certain 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 (7"). 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 consequent 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 in the terms of trade occur 
and a situation analogous to the one previously 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 its 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 to a tariff only if the government 
auctions import licenses to the highest bidder. In all other cases 
either the exporters or the importers gain the tariff revenue. Unless 
the exporters are organized 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 in this 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 the 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 protection 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
mated for the United Kingdom. 

For the 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 also con
sumed as feed. Costs in both sections must be estimated, therefore, 
if the total cost of wheat protection is to be obt~ined. For food 
wheat the ordinary uncompensated demand curve was employed 
since the value of wheat consumption constituted a small fraction 
of total expenditures. 

The demand curve for feed wheat is a demand curve for a re
source which is used in the production of final goods (livestock 
pr.oducts). Assuming the price the livestock 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 price line 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 cost 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 = tt 2 (71YS + € VO) 

= P-Pwwhere t = percentage tariff 
p 

p = domestic price 

= trade pricePw 

71 = elasticity of domestic supply 


€ = elasticity of domestic demand 


yS 
 = value of domestic production 

yO 
 = value of domestic consumptioq 

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

_ m (dS + dD) _ t(7jV S +€ VO)
Relative cost 

- 2(mS - imdS) - 2VS (1 - t 77 t) 

where m = p - p w 

S = domestic supply 

and D =domestic demand. 

7 This assumption was made primarily for computational simplicity since it 
is recognized that the elasticity of demand for fooo 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 market (i.e. 
fooo wheat 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 Part I though some allowance for quality 
differences was made. In the United Nations study it was concluded 
that imported wheat could generally be considered ofhigber quality 
than domestic wheat for most West European countries, and prices 
in the United Kingdom market were utilized to obtain some measure 
of the reSUlting price differential (37). In 1960, the price of No.2 
Red Winter was 12 percent higher than 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 
encounters some difficulties in certain instances. Although soft 
wheat is the predominant variety of wheat produced and traded in 
Western Europe, durum wheat is important in Italy. The production 
of durum in that country accounted for 17 percent of total wheat 
production in 1960 (40). In view of the price differential between 
durum and soft wheat 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 ob
tained for all wheat though export subsidization undoubtedly occurs. 
It 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 reason little reliance should be placed on the estimates for 
all wheat for the United States. 

Elasticity Values.--Lack of adequate data concerning demand 
and supply elasticities for the countries under review led to the 
selection of a single value (0.5) to represent the required elas
ticities. It is recognizt!d 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 limitation 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 elasticity values of 0.5 
would halve or double the cost of protection. 

The assumption of elasticities equal to 0.5 for both demand and 
supply permitted tbe following simplification in the cost of protec
tion formula: 

V
S + yO = Yalue of domestic production and consumption. 

Results.--The results are given in table 18. The cost of protec
tion ranges from 0 to $81 million with Canada, the United States, 
and Denmark at the lower end and Italy and West Germany at the 
upper end of the scale. There was no cost of protection for Canada 
since domestic prices were less than trade prices. When relative 
rather than absolute cost is examined, however, the ranlcings of the 
various countries undergo some change. Italy (soft) and West Ger
many, with relative costs of 25 percent and 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 limit. 

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 ability of the country to sustain 
it or to the results of the 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 producers' surplus. 

1r:l':c..r" V..d..uc .A' 
,!," !",'t'r' ~'!'.:,.'#~3l~';. 1. ~.:":L 

!"~ " "'X.:'; r~ .. "rif'f: t'r~;{ju;.:,,: .... ~r~ , ,'~ . 
.tr1 t' :.dld :!'u~ 

t"~J,,,, ... :r.~ 
!'-':.-. ,7' :.x 

.. .. _..i' e~~'::" ;.~ ... , ;.t:r :';'.~. ",,'r ~,..,X:lC1
~:-:'r!. ;<J;~'";t' ~ o:-e~rl~ M" N.h. V.U.• ""tric 

~. J .. :. -~-- ~-	 ~. ~. <ct.-=--E ~ 
i;,..l! .•. , •• < 0'"", ...".0:: .. .. ..!!, " !ft.~jJ~'~} .•• !It.•.~ ...._. II .1.. 5•• .~::0.' ' •..• ' ..... ,._. .: -_. 	 7"L4.~ :;5 -'1.2 :"'( .• J I! 1,t)j,7:*': :~J ~:':.'. ~,. .. 	 ::;jJ: ~ .~J. ..e.~ 43 St.i JJ:.• ~4 3,.343....,t.. -. t,j.j- -j.~ ~. ... ,4..'2.2,-J tl;'.~i~-::~ ..;~;~J.:::::' 	 .:.-'.4 ..7 25 2,833

J~._ '7':'.'J f., '-~~ .,b 3b..3 1').3 ~lt...Z
NC":l~e!".l'riil"J'4"." .. .;-: .J :)f~ .. ~. ~.J.'J J( :,.:.,.... ., 27 63: 

.:..: ~:.I! 27 270:;!""•..:.. ~("! !I'•.;. :lg.!.t:;l... ,~ ~ ",'-1.t,l t ..... " U.1 ~b ,z:J:.." ••4 33.-2 4 237t:r..l·.<'·~ ~.. t.)~~.:; 'i~~;' f~,.j . 
~.:. "-_4 .l J ~...;.:.- .. 'U.9 4SS:.:~~"" :~~ 1 ..t!~tc" " 

t.,lr: Iri.l'.it,f.!'r',' ... ~ • r.t. :. o •• ~ Jt ::., ;lj..,..J ~.£ 2.17.0 ~ 2,U6NI:!!';~ -.zer:;llt~·J•••••• )i,,, '.- ....".:. .l.........::.~ "4.5 :71..... ~6 2.2H 

'. 	 '/1l:"';'~1 ~..'.a'."f,i t'.r-1f.i''"- '":. r. an"- ,t..r-Jlj.j. .•• n c;.."; f.<r ~Jj.e- ~T.i"";.J :';:",r.;gd::n. 

:.xt<·.r~. '/1'i ... '.u:-". 


~ :~'!"" ,r~ .~) !"t',! .."q ''I ... t:t:!r··p:.·. 

41 



In the case of a single agricultural 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 method are more interesting 
since they indicate clearly the cost, in terms of resource mis
allocation, of transferring income to the 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 to 
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 illustrates the divergence among the three measures of 
protection--degree of protection, absolute 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 actual 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 to 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 fact 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 protection. Thus, 
France and the United States (hard winter) have lower relative 
costs of protection than either Denmark or the Netherlands in spite 
of the fact that their absolute costs of protection are higher. 

The high relative cost of protection for the Netherlands (27 per
cent) may have to be discounted somewhat since a more complicated 
system of protection is employed in that country than that envisaged 
by the present model. Under this system, the importer is reim
bursed for duties paid on imports when these imports are used in 
the production of goods for exports. In the case of wheat used in 
the production of flour or livestock for export there is, therefore, 
no loss in consumers' surplus or gain in tariff 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 it is the foreign consumer who bene
fits instead of the domestic consumer. Wheat used to produce 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 Smillion 
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consumption cost exist in this market. Combining costs in both 
markets we obtain: 

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

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

Cost = ~mdS + ~mdDh 
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 goodis explainedby government reimburse
ment of duty paid on such wheat (dpW' A) to importers. 

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

CC = tmdD 

where f) = domestic demand for all wheat. 

This divergence or error is equal to 
O~mdD - ~mdDh = ~t2 (EY - E h Y~) 

where E, t, and yO represent elasticity of domestic demand, the 
percentage tariff, and the value of domeE''"icproduction for all wheat, 
while the h subscripts pertain only to wheat employed in domestic 
good production. If we assume that 

E= Eh 

then the following simplification is obtained: 

Error = h2E(VO-V~»O 

since yO> V~. 

In this case the cost of protection has 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: 

Cost = tm«-dDjdp)dp + (dSjdp)dp) 

= tm(-dM). 

Solving for -dM we obtain: 

-dM = 2Cjm. 

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. 
Italy and West Germany are still among theleaders 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 livestock 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 the 
cost of production for each of these products is accounted for by 
feed grains (41, ·;2). Beef was not included since feed grains amount 
to only a small proportion of total quantity of fodder fed to cattle in 
West Germany (Q). 

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 ordinary 
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 to support farm prices. This method is employed 
for feed grains and pork so that domestic prices are higher than 
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trade prices (45. 21). In the case of eggs, direct subsidies are paid 
to the producers and consumer prices are vinually equivalent to 
trade prices (46)--there is no consumption cost. A combination of 
direct subsidies to producers and tariffs on imports is employed 
for poultry so that a divergence exists between producer and con
sumer prices (l!, 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 es.ti 
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 method costs incurred by each 
subsector were derived. 

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

I zPC = :2 2 
3 

tj 7J jVy 

j= 1 


Z Z 
I '-' DCC = "2 2 tjtkEJk v 

j

j= 1 k 


where tj =percentage tariff = (Pj -Pjw )/Pj 

=domestic pricePj 

trade pricePjw = 

= elasticity of domestic supply7}j 

€ = elasticity of domestic demand (own and cross)jk 

V~ =value of domestic productionJ 


v? = value of domestic consumption 


and the j and Ie 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 folloNS: 

s 
Change in produ~ers' surplus == !. 


j== 1 


== ~ (tjvj 
S 

(1 - ~ tj'TJj» 
j =1 

where mj == gross tariff == Pj - Pjw 

and S j == domestic production. 

Intermediate Goods Model. 8--The simple addition of production 
and consumption costs in both subsectors produces an overestimate 
since the two are interdependent. Changes in profit in the feed 
grain subs ector are essentially equivalent to changes in pro
ducers' surplus in the livestock sector, so 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 
raises costS of production of livestock. Thus the removal of a 
tariff on feed grains could be accompanied by a certain reduction 
in livestock prlces without changing producers' surplus in the 
livestock subsector. The concept of a compensatory tariff was 
employed to represent the component of the gross or actual tariff 
on livestock which could be attributed to the tariff on feed grains. 
A similar approach is employed by the European Economic Com
munity where the tariff on finpi 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 is only one final good and one 
intermediate good and that the latter is used predominantly in the 
production of the final good. Modifications in this assumption will 
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 tariff mrj exists on the final good j 
raising its price from OWj to Ow j. This is illustrated in figure 6(1). 
The cost of protection in the livestock subsector due to thE: net 
tariff is given by 

.~mrj dSrj + tIDrj dDrj. 

8 This model .is discussed in greater detail in R. Dardis, "The Welfare 
Cost of Agricultural Protection." Unpublished Ph.D. Thesis (University of 
Ivllnnesota, 1965). 
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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 
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It is then assumed that a gross tariff mi is levied on the inter
mediate good raising its price from OWi to OWl. At the same time 
a compensatory tariff mcj is levied on the final good raising its 
price from OW! to OW;. The results of the second tariff round 
including the shift of Sj to sj as a res ult 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 compensatory tariff has increased the consumption cost in 
the final good subsector which is now given by !mjdDj. 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 to !midSi' Since producers' 
surplus has been taken into account in the final good sector, profit 
changes in the intermediate good subsector need not be considered. 
Total cost of protection (from the two tariff rounds) is given by: 

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 tariff round--a gross tariff on j(mj) and a gross tariff 
on i(mi)' The reason for employing two hypothetical tariff rounds is 
to 	 take the interdependence 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 mrj . 

2. 	 Gross production costs in the intermediate good subsector 
based on the gross tariff mi' 

3. 	 Additional consumption cost in the flOal good subsector based 
on the compensatory tariff mcj. 

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 thi.rd cost components 
are the result of the second tariff round and represent the gain from 
removing 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 protection 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 to calculate 
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net production and net consumption coSts in the livestock sector 
utilizing net percentage tariffs (mrj /Pj). The additional consumption 
cost in the livestock sector was obtained 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 treated as a single 
commodity and the formula for the two-good model was used to 
estimate absolute and relative costs. (See Appendix C.) 

COST OF 	PROTECTION 

Percentage Tariff.--Derivation of the gross percentage tariff 
according to the method outlined in Part I is given in Appendix C. 
The net percentage tariff for livestock was obtained 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: 

tcj :: .5 ti 

where tcj 	:: compensatory percentage tariff on livestock 

t i :: gross percentage tariff on feed grains. 

Results.--The results of applying the two models are given 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 I surplus. Both estimates are in close agreement. 

To.tle D. Cost;)f protection, feed and livestock sectors, West Germany: 
Final. goads model., 1960 

~ - -- -T Ctl'''nge <n 	 ~'-----r--ca-8-t.-as-a-
I ,.~ . IJercentage of 

";ect..;,r I pr')dUcers I Ty:p(;l of co:::t Cost change in 
: suryluE) I producers I 

___'__ ..L.- ______-'-i_____-'-____ s~~ _'-+;_~___I 
Live~t,)~~ 	 I Mi~~U~:l. Gross FOductivn ~lil~6~:1. :~;. 

i \ J;Ul'i!:, jJoultry, 
eggiJ) 

G:rf.lf,;!; conswLJ..tion 33.0 6.9 
(f,urk, lJoultl'Y) 

480.8 	 49.8 10.4 
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Table ZO. j\liQCf.lti~n of' cCl3ta bebt:en feed ar.d llve~tock sectors J 'iI~st 
~rmtiny: Intertr.edia:te gOOdD tlDda 1, 1960 

, ~hang~ in 
1 produ~erB II &=111$ 

i:'ype of' <:"cat C03t 

Cost as s. 
percent.age of 

cha:nge in pro
ducers' surplus 

I 
i~ ~. Pet.. 

Livestock 270.0 Net prodLl;~t1cn 6.7 2.5 
{pork, ilcUltry, eggu 

Net consumption l1.2 3.0 
{-pol'k; 

14.') 5.5Total, li:veai.oOk: Be~tor l=='Zl~;,=,!6==========~~===d,;,~= 
Feed grain ~6l.. J GrOBB prod.udticn a.') 5.5 

(feed grain. 

Addltionnl. !oroumptivn 24.8 15.4 
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33.'7 20.QTotal, reed grnin 5uooeetOr F=l;;:;;;~l.;;:;G==========~~===~~== 
Total, U 'lea took ar.d reed grain ~31. 0 43.6 n.3 

oeetocH 

The importance of consumption costs in increasing the cost of 
protection is clearly demonstrated. In the final goods 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 ~onsiderable extent. 

The intermediate goods model, which gives the results of two 
hy,;?othetical tariff rounds, indicates the importance of a tariff on 
intermediate goods in raising the relative cost of protection. The 
cost of protection amounts to $15 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 to livestock producers. The 
second tariff round produces an additional cost of $34 million and 
this now accounts for 21 percent of the change ·in producers I surplus 
in the feed grain sector. Most of the increase in absolute cost is 
the result of the existence of tariffs from the first tariff round in 
the livestock sector. Any tariff 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 and lowers producers' surplus 
in the livestock sector. The employment 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 theannouncedEECtargetprices become effective. 
The gain to grain producers will be counteracted by losses in the 
livestock sector, and the more important livestock production 
relative to grain production the greater this counteraction will be. 
If prices in the livestock sector are assumed 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 can lead to a 
sharp increase in the relative cost of protection, 
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AVERAGE COST OF PROTECTION 

When the degree of protection was in question 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. 

If the variables in the cost formula do not .fluctuate greatly 
within the period under review, average prices and quantities may 
be used to calculate elasticities, tariffs, and values of domestic 
production and consumption 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 
1959-61. The results are given in tables 21 and 22. It can be seen 
that absolute cost has changed to a 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 fluctuations in any of the 
price or quantity variables in the relevant period. 
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SUMMARY AND CONCLUSIONS 


Protection of agriculture in industrially developed countries is 
one of the main problems facing agricultural 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 model 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 Nations (3). In this method an equivalent tariff, which is 
equal to the difference between producer prices (adjusted for 
marketing margins) and trade prices, was used to obtain the degree 
of protection. Among the advantages 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 important for 
many agricultural commodities, are taken into consideration. 

Some qualifications regarding this method of obtaining (he 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 quality williead, therefore, to 
an exaggeration of the degree of protection if the domestic product 
is superior to the imported product. In the case of distribution 
costs, 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 protection 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 solely with the protection afforded to the domestic pro
ducer. Both types of margins were tested for certain commodities 
and it was found that the degree of protection was changed by only 
a few percentage points. The application of uniform margins avoids 
the unreliability of individual margins and, even if the uniform 
margins are incorrect, their application will not change the rela
tive position of the various countries in a producer degree-of
protection index. A similar argument is valid for the 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 equally. 

The degree of protection was estimated for grain. livestock, and 
dairy products for 1959-61 for Canada, Denmark, France, Italy, 
the Netherlands, 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 
fluctuations 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 exporting countries had either n~gative or low margins of pro
tection while the range for importing countries, with some excep
tions, was 20 to 40 percent. Canada and Denmark had the lowest 
overall degree of protection; France and the Netherlands were the 
two exporting countries with the greatest amount of export sub
sidization. Barley, pork, and eggs had somewhat similar margins 
of protectIon in the three main importing countries--Italy, the 
United Kingdom, and West Germany--which might be expected 
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, Italy, the Netherlands, the United Kingdom, and West 
Germany. Data for earlier years were obtained from the results 
of the United Nations study (3). The most striking changes were 
noted for milk. In Denmark the degree of protection changed from 
-3 to 35 percent and in the Netherlands it changed from -6 to 45 
percent. Developments in this sector are an interesting exaILlple of 
how protection in some countries may eventually induce its adoption 
in free trade countries. The chain reaction is initiated by increased 
domestic production in the protecting countries, which reduces the 
market for suppliers willing to trade at world prices. If the result
ing price decline is sufficiently great, free trade countries may 
find themselves obliged, in turn, to take 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 increases in one sector tended 
to be offset by decreases in another sector. On the whole the degree 
of protection appears to have increased for grain and milk and to 
have remained relatively constant or decreased for livestock and 
eggs, though France and West Germany are exceptions to the latter. 

In the second part of the study a partial eqUilibrium model, based 
on linear demand and supply functions, was employed to estimate 
the welfare cost of agricultural PI" tection. Changes in producers' 
surplus and in tariff revenue were deducted from changes in con
sumers I 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 domestic consumption 
and production. Use of an equivalent tariff meant that COSt could be 
obtained for both importing and exporting countries. 

All price comparisons were made at the same level of marketing. 
This raises the problem of marketing 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 cost measurement at the wholesale level would not 
affect the final result for constant dollar marketing margins but 
that an underestimate of the cost of protection would occur with a 
percentage markup system. 

The use of individual or uniform marketing margins depends again 
on what one wished to measure--the cost of protecting the agricul
tural sector alone or the COSt of protecting both distributors and 
producers. Accurate measurement of the cost of protecting both 
distributors and producers depends in part on the accuracy of the 
marketing margins used. Furthermore, in cases where existing 
world prices are depressed artificially 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 consideration. 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 it is 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 in other 
parts of the economy. It was thought that the neglect of these 
effects in the case of agricultural commodities in industrially 
developed countries was unlikely to distort the resulting estimates 
to any serious 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 determining whether a country gains or loses 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 'Jf the country's export good. 
Protection was found to turn 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 exporrs (the counrry's imporrs) 
was perfectly elastic. This had been the traditional assumption of 
the parrial equilibrium model. The analysis indicated that the cost 
of protection was likely to be exaggerated if the counrry could ef
fect "orne changes in its 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 exporrs was considered to be perfectly elastic. Removal of this 
assumption, however, produced an improvement in the counrry's 
terms of trade when exporr 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 tariff retaliation 
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 to 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 
functions in the protected and unprotected industries. It has been 
argued frequently by the proponents of protection that the existence 
of increasing returns to scale in the protected industry would mean 
that a country gains rather than loses from protection. Haberler (50), 
however, has 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 percentage of national income or as a per
centage of the change in producers' surplu.s. The latter 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 misallocation, of transferring in
come to the agricultural sector. 

Two applications of the model were made. The first concerned 
the cost of wheat protection in 1960 in Canada, Denmark, France, 
Italy, the Netherlands, the United Kingdom, the United States, and 
West Germany. Several modifications in tht: degree of protection 
were made to take quality differences into account. The pr'i.::e of 
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imponed wheat was lowered 12 percentfor 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 selection C' single value (0.5) to represent 
the required elasticities 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 $al 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 0 to 27 percent and was highest for the Netherlands, Italy, and 
West Germany. The divergence between the three measures of 
protection--degree of protection, absolute cost, and relative cost-
was limited by the assumption of uniform elasticities but some 
interesting results emerged. One result demonstrated the im
portance of various agricultural policies in changing the relative 
cost of protection. The low relative COStS in the United Kingdom 
(4 percent) are due primarily to the absence of a consumption cost 
which is a characteristic of the system of deficiency payments in 
operation in that COUntry. Another result illustrated the dependence 
of relative COSt of protection on the magnitude of domestic produc
tion. The greater this quantity, the greater the change in producers' 
surplus for a given level of absolute costS and hence the lower the 
relatlve cost of protection. This effect is of particular imponance 
for the two major exporting countries, France and the United States, 
since it means that the correspondence between 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 proportional to the cost 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 
to illustrate the interdependence of the final and intermediate 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 employed. 

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 goods 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 permitted cost alloca
tion between the two sectors and took their 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 that the avoidance of consumption 
costs will increase welfare, yet this result has important policy 
implications. The comparison between two systems of agricultural 
protection such as deficiency payments and price supports is 
similar in many respects 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 system. 

The second result of the West Germany cost calculation stresses 
the importance of a tariff 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 a compensatory tariff on live
stock raised consumption costS in the livestock sector by $25 
million. Thus the additional gain to the farm community of $161 
million (change in producers f surplus in the feed grain sector) cost 
the economy $34 million, or more than one fifth 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 tariffs on livestock) are both methods 
which might be used to lower the relative cost of protection. 

It must be emphasized that the reliability of these estimates for 
West Germany depends a good deal on how closely the assumed and 
actual elasticities 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 protection since it is affected by the 
particular marketing margins used. 

The absolute cost of protection for any of the countries examined 
was not great. Neither was it negligible. The farm sector might 
receive greater benefits if some other method of income redis
tribution were adopted. The high relative costs obtained for some 
countries are particularly noteworthy in this respect. Relative costs 
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of 25 percent mean that each dollar that is transferred to the 
agricultural sector incurs a transfer cost of 25 cents. If a more 
efficient method of income rediStribution could be devised, the 
resulting gain from COSt reduction would increase the welfare of 
the economy irrespective of how this gain was redi.stributed. The 
present situation 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 both the relative and absolute costs of protection. 
Production costs could also be lowered if other methods of sup
porting farm income, such as direct income payments or produc
tion grants, replaced suppOrt prices. 

The COSt formula demonstrates the importance of demand and 
supply elasticities 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 tariffs and high elasticities. 
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 relevant elastiCities. But an examination of costs for a 
certain range of elasticity values would still be helpful. In par
ticular, agricultural products with relatively low elasticities of 
demand and supply may be able to sustain higher degrees of protec
tion than industrial goods so that it is by no means certain that the 
attainment of equal tariff levels for groups of dissimilar commodi
ties is an ideal situation. 

The use of guaranteed prices and trade restraints threatens 
trade expansion in general since it demands exemption 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 continue indefinitely. While 
some protective measures may be necessary in the short run, the 
principal danger of such a policy lies in its continuance and in the 
perpetuation of unnecessary trade restrictions. The continued pro
tection of many aged lIinfant industries" testifies to this possibility. 

In view of the close connection between absolute cost of protec
tion and market acceSSibility, there is nO reason to suppose that 
the interests of the protecting countries and the free trade export
ing countries are necessarily in conflict. As we have seen, the 
COSt of protection is directly related co market accessibility. If 
the absolute cOSt of protection is high the market loss for the 
exporting country is also high and both countries have a mutual 
interest in redUCing it, The correspondence of interests may be 
destroyed when relative cost replaces absolute cost as a considera
tion. This is particularly rrue of many exporting countries where 
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changes in producers' surplus may be of sufficient magnitude to 
permit a high absolute cost and a high increase in exports or re
duction in market accessibility to accompany a low relative cost 
of protection. If tbe exporting COUntry is dedicated to maintaining 
farm income at a certain level by means of trade restraints, it will 
be more likely to concentrate on relative rather than on absolute 
coSt of protection since the latter provides an incomplete picture 
of its agricultural policy. This result may serve, in pan, to explain 
the increase in export subsidization in recent years. 

In conclusion. though tbe degree of protection is an incomplete 
measure of protection, a knowledge of it is essential in computing 
the cost of protection. The cOSt of protection, unlike the degree of 
protection, varies with the particular demand and supply elasticities 
of the protecting country and thus reflects the economic conse
quences of protection. For this reason, any discussion of the im
portance of trade restraints in international trade should be con
cerned with hoth tbe cost and degree of protection. 
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APPENDIX A. SOURCES OF DATA USED IN OBTAINING DEGREE OF PROTECTION 

Country CozIIoodity References 

PRODUCER PRICESl 

De!UIW.rk,. France, 
Italy) Netherlands) 
Uni ted Kingdom) 
'Nest Gerlll!lIlY 

France 

Denmark 

France, Italy, West 
Germany 

Iletherland!! , Uni ted 
Kingdom 

Canada 

United States 

All countries 

All countries except 
the United S La LeS 

Uni ted States 

Denmark, Frunce, Italy, 
I~therlands, United 
Kingdom, West Germany 

Denmark, France, Italy, 
Netherlands, United 
Kir.gdom, West Gerlll!lIlY 

Denmark, France, Italy, 
Netherlands, United 
Kingdom, West Gerlll!lIlY 

All countries 

United States 

All cOlllllOdities except 
poultry and pork 
(France) 

Pork 

Poultry 

Poultry 

Poultry 

All commodities 

All commodities 

ECE/FAD, Prices of Agricultural 
Products and Fertilizers in 
ilirope, UN, Geneva (Annual). 

FAD, Production Yearbook 1962, FAD, 
Rome ( 1963) • 

FAD, Production Yearbook 1962, FAO, 
Rome (1963). 

stat. Off. of Eur. COIIIIlUIlities, 
Agr. Stat., Brusseln, (196C', No. 8 
and 1963, - No.4) 

iCE/FAD, Prices of Agricultural 
Products and Fertilizers in Europe
lli?Z§1 UN, Geneva (1964). 

Private canmunicatioll from W.A. 
!.brris, Chief, Fam FiIl8.llce Section, 
Agr. Div., DBS, Ottawa, Canada 

USDA, AgricUltural Prices; 1963 Annual 
Summary. Government Printing Office, 
Washington (1964). 

TRADE PRICES 

Wheat, barley, maize, FAD, Trade Yearbook 1963, FAO, 
beef, pork, and butter .Rome ( 19(4). 

Cattle, eggs 


Cattle, eggs 


.Beef, pork 

Eggs 

IoIl.lk 

Poultry 

Beef, pork 

FAO, Tl~de Yearbook 1963, FAO, 
Ibme (1964). 

USDA, Foreign ~ricultural Trade of 
the anited S tes: StatistIcal 
RgpQr\ for tbe calendar Year. 
Government Printing Office, 
Washington (Annual). 

MARKETING MARGINS l 

OEEC/EPA, Lhrketing and Distribution 
Margins for Livestock and !.Ieat in 
OttC Coun1.ries, OEEC, Paris (1959). 

OEEC/.EPA, ltn'keting and Distribution 
~ for ~gS in OttC Countries, 
OEEC, Paris 1959}. 

OEEG/.EPA, Jerketing aud Distribution 
Jergins for IoIl.lk and IoIl.lk Products 
in OEEC Countries, OEEC, Paris 
(1960). 

USDA, Jerketing and Transportation 
Situation, 1ll'S-124, Government 
Printing Orfice, Washington, p. 22 
(January 1957). 

USDA, Jerketing Costa and Jergina for 
Livestock and lieats, lIIrtg. Res. Rept. 
1'0. 418, GovenJDeIlt Printing OfCice, 
Ihehington, pp.60-61 (1960). 

USDA, lftrke Ling and Transportation 
Situatioq, MTS-142, Government 
Printillg Office. Washillgton,p. 41 
(July 1961). 

1 Exchar,ge rates Cor conversWn of foreign curren~ies to U.S. dollars were ob1.ained in 
IMF, Inter;,stional FiDlUlc!al Statist:lCI1, lMF, Washington (monthly). 
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___ CaIInodiiQr____co_un_t_ry -.!l.._________--.JL-_____Re_fe_ren_c_e_s_______ 

United States Eggs 

United States Milk 

Canada All cOIlInOdi1;ies 
except pork 

USIlI\, Prices 8Ild Price Spreads for 
Beef! fBijs! aIXi Fluid Milk in 
Sa1el) ted Mlrketa of the Un!ted 
States aIXi EUrope, El!S-37, 
Government Printing orfice, 
Washington, p. 14 (1961). 

USIlI\, FanD-Retai1 Spreads for Food 
Producta, AIlS, Misc. Pub. 
No. 741, Government Printing 
orfice, Washington, p. 28 (1957). 

Report of the Royal Gamnission on 
Price Spreads of Food Products, 
Vol. III, the QJ.een's Printer, 
ottawa (1960). 
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APPE:NDIX B. SOURCES OF DATA USED IN OBTAINING COST O.F PROTECTION 

Country 

All c"untries excp.pt 
Canada, Ital,y (Doft, 
hnrd), and United 
Stat"e 

Itnly (soft I durum) 

Un!ted Statae 

All countries <ll<cept 
United Statee (hnrd 
winter) 

United Sta tea (hard 
winter) 

All count.ri~s except 
Ital,y (soft, durum) 
and the United States 

ltal,y (floft, durum) 

Unl-ted States 

OF WHEAT 

Prices and QJanti"iea 

DaneS tic prices 

Domect.ic priceD 

Domestic pricos 

Danelltlc pric"6 

Trude prices 

Trude pric"s 

Production and 
connumption 
(disappeurance) 

Prcduc tion and 
consumption 
(disQPpeurance) 

Production and 
consumption 
(disappearance) 

References 

EC:;/FAO, PriceD of Agricultural 
Producta, and Fertilizers in llirope 
1961/62, UN, Geneva ( 1963). 

Private cOlllllUIlication fr-..lIIl W.G. MlrriS, 
Chief, Fann Finnnce Section, Agr. 
Div. OIlS, attawa, Canada 

Repubblica Italinna, I" cituto Centrnle 
di Stutiu ticu, Annuario di Statietica 
~ruria 1963, Romu pp. 211, 254 
1963). 

USDA, Agricultural PriceD: 1963 
Annun1 SulIInary, Government Pdnting 
Office, Waohlngton, (1964). 

USDA, The Wheat Situation, WS-lS9, 
Government Printinc Office, 
WliBhlngton, p. 29 (Jul,y 1964). 

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

USDA, The Wheat Situation, WS-1S9, 
Government Printing Office, 
W!lBhlllgton, p. 30 (Jul,y 1964). 

FAD, Production Yearbook 1962, 
FAD, Rane (1963). 
FAD, Trnd~ Yearbook 1961 < 

FAD, Rome (1964). 
lWC, World Wheat Statistics, 
lWC, London, p. 46 (1963). 
CEC, Gmin Croos; (1963); He:r Majesty's 

Stationery Office, London, 
p. 66 (1963). 

Repubblico. Itnliana, le.J..Iitut.o Ccntrlllc 
de Stntist.ica, Annuario di Statisticu 
Agraria 1963, Roma, p. 5 (1963). 

UJilA, Agricultural Statistics 1963, 
GovertllOOnt. Printi~ Office, 
Waahilltton, p. 12 (1963). 

L Coooumption of durum and sofi wheat W8ll obtained from the consumption of all wheat 
ueinff the ratio of durum to soft wheat in production. 
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APPENDIX C. DATA USED IN OBTAINING COST OF PROTECTION OF THE 

FEED AND LIVESTOCK SECTORS IN WEST GERMANY 


Derivation of Grosa Percentage Tariff, and Producers I Surplus, Feed Grain Sectflr 


Co=dity Producer price1 1 Import. price 2 1 Domest.ic productionJ 

------- Dollars ~r guinUll - ______ 
Barley: 1z000 metric t.ons 

1960................. . 8.94 
 6.87 2 ...161959-61. ............. . \t.01 
 6.28 2,196 

f\ye: 
1960................. . 
 8.91 6.02 3,03(,1959-61. ............. . 9.04 6.17 2,699 

Oats: 
1960................. . 
1959-61. ............. . 

8.19 
8.28 

6.88 
6.17 

2,456 
2.29." 

1 ECE/FAO, f'ricea of Agricultural Products and Fertilizers in Euro~ 19GV62 (United
Na tiona, Geneva. 1963). 

2 AAO, Trade Yearbook, 1963 (FAa. R=e, 1964). 

J OECD, Agricultural and Food St.atintics (OECD. Paris, 1':162). It was assumed that 75% 
of each gmin produced waa used aa feed grain. 

Then: 

LPkqk - 1: I-kwqk (k wheat, barley, oats) 
k~l k::lPercentage tariff (t.ll 

Change in producers' surplus ~ miS, - ~m,dSI 

; mfS, - ~t: "Ii V~ 

Where: 

Pk producer price of good k 

Pkw • import price of good k 

qk domestic production of good k 

"I, = e1asticit.y of domestic grain supply 

V: value of domestic grain productions 
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Derivation of groat; IWd net tariffs for llvestook 

A B C D E F G 

GrosslAe.rket- Adjusted Net per-Producer Import Gross per-Commodity log producer centageprice~ price) tariff centage
margin2 price tariff

tariff' 
,,-

------------------ Dollars per quintal ----------------- ----~ ----
Pork: 

1960••• n.2.5 $6.71 77.96 57.50 20.46 26 13 
1959-61 71.68 6.71 78.39 59.45 18.94 24 9 

Poultry: 
1960.•• 56.94 22.00 78.94 64.06 14.88 19 13 5 6 
1959-61 58.63 22.00 80.63 62.45 18.18 23 13 8 

~ F<!gs: 
19GO•.• 76.05 20 91.25 52.86 38.39 42 29 
1959-61 76.25 20 91.50 52.15 39.35 43 28 

~ Pork, eggs - iCE/FAD, Prices of Agricultural. Products and Fertillzers in Europe 1961/62 
(U1I, Geneva, 1963 , Poultry - Statistical Office of the European Conmunities, Agricultural 
Statistics, Brussels. (1960. No. B, and 1963, No.4). 

2 Pork - OEEC/EPA, M'lrk.rtir: and Distribution lAe.rgins for Uvestock and Meat in OEEG 
Countries (OEEC, Paris, 1959~ Poultry - USDA, Marketing and Transportation Situation, AMS. 
lll'S-124 (Government Printing Office, Washington, January 1957). U.S. margins were used since 
no data were available for West Germany. Eggs - OEEC/EPA, Mlirketing and Distribution Margins 
for Eggs in OEEC Countries {OEEC, Paris, 1959 J. 

j FAO, Trade Yearbook 196:: (FAD, I!ctne, 1964). 
• GrOBs percentage tar1rr is silnilar "to the degree of protection deri'ied in the first 

part of this study. 
, Gross percentage tariff for estimation of consumption cost. A divergence exists between 

the prodUcer and consumer price due to subsidies paid to produc~rs. It wus assumed that 
this divergence would continue when the compensatory 'tariff was removed, so that no net 
consumption costs existed for poultry. 

NotE! C = A + B 
E = C - D 
F = (F./C) 100 
G = F - (.5) (X~) where 'X~ =gross percentage tariff on feed grains 

=25~ (1960) 
= 29~ (1959-1961) 

Quantity and Elasticity Values 

CrossDomestic ~ Uasticity ElasticityComDodity Damestic elasticitr 
of demand

production' consumption 2 of supply) of demand4 

---- 1,000 metric toIUl ---- -------------- Coefficient ---------------
Pork: 

1960..•••.• 1,515 1,636 0.130 -0.750 0.066(poultry)
1959-61. •.. 1,520 1,631 0 ..130 -0.750 O. 066(poultry) 

Poultry: 

1960....... 100 232 0.678 -1.160 0.157(pork) 

19.59-61•••• 100 233 0.678 -1.160 0.157(pork} 


F<!gs: 

1960.•.•••• 450 0.298 

1959-61.••• 447 0.298 


Feed grains: 

1960..••••• 7,908 0.430 

1959-61. •.• 7,190 0.430 


1 Pork - FAD, Production Yearbook 1963 (FAO, I!ctne, 1964). Poultry - GEC, Meat 1963 (Her 
lAe.jesty·s Stationery Of1'ice, London, 1964). F<!gs - FAD, Production Yearbook 1962 (FAD, 
I!ctne. 1963). Feed grains - OECD, Agricultural and Food Statistics (OECD, Paris 1962). 

2 CEO, op. cit. 
3 W.A. Cromurty, "An Econometri~ I.blel for United States Agriculture, "Jour. of Amer. 

Stat. Assoc., 54:573 (September 195\1). 
4 G.E. Brandow, Interrelations among Demands for Farm Products and Implications for 

Control of Iklrket SUpply (Penn. State Univ. Agric. Eltper. Station Bull. 680, Univ. Park, 
Penn., 1961), p. 17. 
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