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ABSTRACT

SOME POSSIBLE PRODUCTION AND TRADE EFFECTS OF THE EEC'S

COMMON AGRICULTURAL POLICY FOR GRAIN

by Roger R. Fox

The development of the European Economic Community, since its in-

ception in 1957, has led to numerous changes in agricultural policy.

Important among these changes was the adoption of common regulations

governing the pricing and trading of cereals by the member countries.

Implementation of the cereal regulations is expected to change production,

trade and resource use within the EEC. In addition, changes within the

BBC will cause production and trading patterns of major grain exporters

to change.

This study measured some of the possible changes in the world

grain economy resulting from the BEC's grain policy. Two basic linear

programming models were used for the analysis. The models were designed

to utilize policy variables (prices and import levies), additional eco-

nomic relationships, and technical production coefficients to yield esti-

mates of regional grain production and resource use as well as estimates

of interregional grain trade. In addition to the EEC countries, the

United States, Canada, the United Kingdom, Argentina and Australia were

incorporated into one or both of the basic models.

Several variations of each model were utilized. Each model was

initially specified with prices, coefficients and restraints representing

average conditions during the base period (1959/60-1961/62). After the

base period solutions were obtained, prices, production coefficients,

and certain restraints were changed to represent expected 1970 conditions.

The models were re-run and estimated changes in production, resource
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allocation and trade patterns were obtained.

The major conclusions of the study are as follows:

1. By 1970, the BBC will probably have an export surplus of

soft wheat ranging from 3.0 to 3.5 million metric tons. The BBC is ex-

pected to import from 1.0 to 1.5 million metric tons of quality hard

wheat and durum wheat for blending purposes and other special uses.

2. Feed grain production in the BBC will continue to increase

during the sixties. Despite substantial increases in production, the

EEC feed grain deficit in 1970 is expected to be greater than during the

base period.

3. Resource use in all model regions will be characterized by

continued substitution of capital for labor. Some idling of land may

occur in the United States and Canada.

a. By 1970, United States' exports of wheat to the BBC will

probably be eliminated, except for relatively small quantities of quali-

ty hard wheat and durum wheat. Prospects for increasing feed grain

exports to the BBC and the United Kingdom are very good. Even with the

elimination of wheat exports, all of the models predicted that gross

revenue from 0.8. grain exports to the EEC would be greater in 1970 than

during the base period.

5. Canadian wheat exports to the BBC and the United Kingdom are

likely to diminish during the sixties. The study clearly indicated the

risks associated with Canada's role as a residual supplier of wheat. It

is estimated that expansion of the BBC to include the United Kingdom will

virtually eliminate Canadian wheat exports to this area.

6. Argentina will continue to export most of its feed grain sur-

pluses to the BBC and the United Kingdom. Australia will remain a
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‘relatively minor supplier of wheat and feed grain to the BBC and the

United Kingdom.

The application of linear programming in the analysis of aggre-

gate economic policy problems involving production location and trade

appears to be quite promising. The advantage of the approach used in

this study is that it allows for the incorporation of institutionally

controlled variables and technical production relationships into

models that yield internally consistent estimates of production and

trade. In addition, the models provide estimates of future relation-

ships as alternative assumptions about institutional and technical re-

lationships are specified. This type of analysis is extremely useful

in studying problems of economic policy in which several alternatives

exist.
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CHAPTER I

INTRODUCTION

The Problem and Its Importance

Agricultural production and marketing throughout the world is sub-

ject to extensive governmental control. Wheat and feed grains are among

the important commodities affected by agricultural programs. Since feed

grains are a principal input in livestock production, the livestock indus-

try is directly affected by grain policies.

Public policies are subject to change. When a public policy, such

as national grain legislation changes, a number of adjustments are likely

to take place. The emergence of the European Economic Community (variously

identified as the EEC, the Common Market, the Community, and the Six), with

its proposed uniform external commercial policy, and its movement toward a

common internal agricultural program creates new policy variables. The

possible adjustments resulting from EEC policy proposals are of consider-

able importance to all countries involved. Since the EEC agricultural

policy is subject to change, knowledge of the relative effects of alterna-

tive policies is desirable for any future negotiations that may take place.

This study focuses on EEC policy proposals for wheat and feed grain.

The importance of policy decisions with respect to these products has been

stressed frequently. COppock, in commenting on the North Atlantic area

(EEC, EFTA, 0.8. and Canada), states, "The problem of relative efficiency

and geographical specialization, then, comes down mainly to the production
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of cereals for direct human consumption and for use in feeding live-

stock..."1 Elmer Learn has stated that, "The foundation of the EEC farm

income support policy is the grain program. Grain production accounts for

#5 percent of the cropland and is the major input in the production of

livestock products, especially pork, poultry, and eggs. Therefore,

policies for most other commodities must be tied directly or indirectly

to that for grains."2 The United States Department of Agriculture con-

siders the EEC grain pricing policies as extremely important. USDA con-

cern is expressed in the following typical comment: "Since grain pro-

duction in recent years has utilized us percent of all EEC cropland and

since livestock and livestock products constituted nearly 70 percent of

the total value of EEO farm production £133 ultimate Leg-31 _o_f_mm

Eli—‘53.”. _i_s_ 1:2: mgs_t_ important single £19.33. affecting E132 production,

23513, and consumption of; agricultural products."3

The existing and proposed EEC policies with respect to grains and

livestock raise a number of questions concerning their effect on (1) the

location and level of production, (2) the allocation of resources within

the farm sector and between the farm and nonfarm sector, (3) internal and

external trade patterns, and (u) the distribution of income. This study

considers the aggregate relationships associated with changes in grain

policy. Thus it is concerned with the following types of questions:

 

1John O. Coppock, North Atlantic Polic , The A icultural Gap

(New York: The Twentieth Century Fund, 6 , p. I9 .

2Elmer W. Learn, "Long-term Effects of Common Market Grain

Policies," Foreign Agricultural Trade 2: the United States (January

1963), p. 7. '

3U.S.D.A., The 1963 Western Euro e A icultural Situation (sup-

plement Mo. 2 to—tEe I933-NorIa Agr cu turaI SItuatIon), p. 5. Under-

scoring added.



3

1. What will be the effect of EEC grain pricing policy on the lo-

cation of production within the EEC and between the EEC and other major

grain producing countries?

2. What changes in trading patterns will result from the EEC's

proposed commercial and agricultural policies for grains? How do these

patterns differ from recent (base period) trade flows?

3. How will the proposed common agricultural policy of the EEC

affect the allocation of resources within the grain-producing sector and

between the grain sector and the non-farm economy? Will significant

changes occur in resource allocation in non-EEC grain producing countries?

u. What changes in income originating from the grain sector will

develop as a result of the suggested EEC agricultural policy? Will the

_resulting changes in production and trade be trade creating or trade

diverting?

5. What would be the effect on grain production and trade of

United Kingdom membership in the EEC?

Specific answers to these questions are difficult to obtain. In many

cases the answers obtained are contingent upon a large number of assump-

tio‘DSe

Objectives

It is within the framework of the above questions that this study

is formulated. The specific objectives of the study are:

1. To build models that duplicate, as closely as possible, the

location of production, product flow and resource allocation in the base

period for a selected group of countries and commodities.

2. ”To utilize the models in making estimates of changes in the

location of production, income, resource allocation and trade patterns
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resulting from the EEC's proposed commercial and agricultural policies

for grain.

3. To estimate the effects of changes in technical production co-

efficients on resource allocation, on the location and level of production,

and on trade flows.

u. To test the empirical usefulness, under current data conditions,

of interregional linear programming in the analysis of aggregate economic

policy problems.

Method

As implied above, the central technique used in this study is that

of the interregional linear program. Two models were utilized. Model I

comprises the countries of the EEC, United States, Canada and the United

Kingdom. Model II omits the United Kingdom, but adds Australia and Argen-

tina. The emphasis in constructing the models was on simulating relation-

ships existing in the base period. The models do no: stress static equi-

librium price determination, but rather, take the politically established

product prices as given, and then determine the level of production, the

trade patterns and the resource allocation consistent with these prede-

termined prices. When a solution representing the base period was obtain-

ed, key variables subject to policy control (e.g., product prices) were

adjusted according to announced EEC policy. In addition, changes in the

technical production coefficients and in the restraints, especially demand,

were introduced to represent alternative conditions expected to exist in

1970. The models were re-run and estimated changes in production, re-

source allocation and trade patterns were obtained for 1970

The major analytical contribution of this study is the incorpora-

tion of institutionally controlled variables and technical production
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relationships into models that yield internally consistent estimates of

production and trade. Furthermore, the models provide estimates of fu-

ture production, trade and resource use as alternative assumptions about

institutional and technical relationships are specified. This type of

analysis is extremely useful in studying problems of economic policy in

which several alternatives exist.

Organization of the Study

Chapter II reviews the development of the EEC common agricultural

policy with special emphasis on grain policy. Chapter III deals with

model specification. Appendix II is closely related to Chapter III in

that it elaborates the data requirements and techniques used to determine

coefficients and other estimates used in the models. Following the pre-

sentation of results in Chapters IV and V, Chapter VI offers a discussion

of the economic and political implications. Chapter VII contains a sum-

mary, recommendations and conclusions.



CHAPTER II

DEVELOPMENT OF THE EEC COMMON AGRICULTURAL POLICY

This chapter traces the development of the common agricultural

policy (especially grain policy) from the Treaty of Rome to the present.1

In a few cases reference to pre-EEC policy is made in order to illustrate

a particular point.

Treaty of Rome

The treaty establishing the EEC was signed in Rome (hence the

name, Treaty of Rome) on March 25, 1957 by representatives of Belgium,

France, West Germany, Italy, Luxembourg and the Netherlands.2 The Treaty

 

1The following publications were of special importance in provid-

ing historical material for this chapter: Treat establishing the Euro-

pean Economic Communit and connected documents (an unofficial Englisfi

transIatIon); E C ommissIon, TBe First Stage of the Common Market, Re-

Eort on the Execution of the Treat anua IggB-danuar I96273_EEC7-'

ommiggion, General Re_3rt on tfie ActIvitIes of the Community (Seven

Reports in tEIs series Have-Been published, eac containIng a section on

Common Agricultural Policy). ”'

 

 

2It does not seem necessary to dwell on the historical develop-

ment of the EEC, as several books have been written on the subject.

For example, see: Emile Benoit, Euro e at Sixes and Sevens; The Common

Market, the Free Trade Association, and ’c'h'e UnIted—S'tates (Nev—T707137-

CBIEESia-Ufiiversity Press, I962); ComfiItIEE'for Economic DevelOpment,

The Euro ean Common Market and Its Meaning to the United States (May,

‘I§§9); Isaiah Frank, TEe EuFE—eEE-Common MaFRe?:_An Anal sis of Com-

mercial Polic (New YEW: Frederick. A. Praeger, 37 I961;; WiTIiE-uT-O.

EZEHEFEon, e Genesis of the Common Market (London: Frank Cass, 1962);

Don D. Humpfigzy, Tfie UnIEed_§tates and tEe Common Market, A Back round

Stud (New York: —F-17ederick A. mafia"? 1962); Uwe W. K'i'tzinger, True

PoIitics and Economics of Euro eaannte ration, Britain, Euro e and TEE.

United §t3?;s (Rev. and-Expan e edn.; New York: Frederic . #5333357'

19635.
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also includes, under special status, the associated overseas territories

or former colonies and possessions of the member countries, primarily

France and Belgium. Greece entered into associate membership in November

3 as well as in its1962. The Treaty is an impressive document in size

far-reaching economic, social and political implications.

Four institutional bodies of the EEC are of importance to the

discussion in this chapter: the Council of Ministers, the Commission,

the Assembly, and the Economic and Social Committee. The Council of

Ministers has six members, one from each of the member countries. The

Council is the executive of the Community and is vested with final power

of decision on all matters of policy. The Council reaches decisions by

a unanimous or majority vote as prescribed by the Treaty. The Commission

has nine members and is the administrative body of the EEC. It has the

task of developing and proposing policy for approval by the Council. The

Commission also initiates and administers the procedure by which policies

shall be applied. In addition, the Commission has the authority to make

operational decisions on certain matters. The Commission acts on a ma-

jority vote. The Assembly has 1u2 delegates chosen by the Parliaments

of the member countries. The Assembly is basically a review and debating

body. The Economic 222.§2§$2$ Committee has 101 representatives. Its

major function is to review proposals and advise the Council of Ministers

and the Commission.

General Objectives

As stated in Article 2 of the Treaty, the purpose for establishing

the EEC was primarily economic:

3The Treaty comprises 2u8 articles, four annexes, nine protocols,

and three conventions .
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It shall be the aim of the Community, by establishing a

Common Market and progressively approximating the eco-

nomic policies of Member States, to promote throughout

the Community a harmonious development of economic ac-

tivities, a continuous and balanced expansion, an in-

creased stability, an accelerated raising of the standard u

of living, and closer relations between its Member States.

A clearer understanding of the objectives of the Community can be

obtained by reading the member's commitment to action as stated in

Article 3:

For the purpose set out in the preceding Article, the ac-

tivities of the Community shall include, under the con-

ditions and with the timing provided for in this Treaty:

(a) the elimination, as between Member States, of

customs duties and of quantitative restrictions in regard

to the importation and exportation of goods, as well as of

all other measures with equivalent effect;

(b) the establishment of a common customs tariff

and a common commercial policy towards third countries;

(c) the abolition, as between Member States, of

the obstacles to the free movement of persons, services

and capital;

(d) the inauguration of a common agricultural

policy;

(e) the inauguration of a common transport policy;

(f) the establishment of a system ensuring that com-

petition shall not be distorted in the Common Market;

(3) the application of procedures which shall make

it possible to co-ordinate the economic policies of Member

States and to remedy disequilibria in their balances of

payments;

(h) the approximation of their respective municipal

law to the extent necessary for the functioning of the Com-

mon Market;

(1) the creation of a European Social Fund in order

to improve the possibilities of employment for workers and

to contribute to the raising of their standard of living;

(3) the establishment of a European Investment Bank

intended to facilitate the economic expansion of the Commun-

ity through the creation of new resources; and

(k) the association of overseas countries and ter-

ritories with the Community with a view to increasing trade

and to pursuing joigtly their effort towards economic and

' social development.

 

“Treatises. p. 17.

51bid., pp. 17-18.



Olfiectives £93; Agriculture

The attainment of a common agricultural policy is clearly called

for in section (d) as quoted above. Title II, Articles 38 through #7,

is devoted entirely to the functioning and development of the EEC with

respect to agricultural products. Article 39 states:

1. The common agricultural policy shall have as its objec-

tives:

..,.* (a) to increase agricultural productivity by develop-

ing technical progress and by ensuring the rational develop-

ment of agricultural production and the optimum utilisation

of the factors of production, particularly labour;

(b) to ensure thereby a fair standard of living for

the agricultural population, particularly by the increasing

of the individual earnings of persons engaged in agriculture;

(c) to stabilise markets;

(d) to guarantee regular supplies; and

e) to ensure reasonable prices in supplies to con-

sumers.

In reading the policy objectives for agriculture as stated in the

Treaty, it is interesting to note the similarity of these objectives with

those of the member governments as they appeared in key agricultural

legislation during the 1950's. A few examples will help illustrate the

similarity. On July 8, 1955 the West German Parliament passed a general

agricultural act which became effective in September 1955. The main ob-

jectives of this act were:

(a) to achieve a reasonable standard of living for the

agricultural population...;

(b) to increase agricultural productivity by all means;

(c) to stabilize agricultural prices as much as pos-

sible...; 7

(d) to secure a regular food supply...

The agricultural policy objectives of Belgium during the late 1950's

 

6Ibid., pp. n7-u8

7OEEC, A ricultural Policies £2_Europe and North America, Price

and Income Pol-c es, pp. 90-91.
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included the following: "(a) to raise productivity and improve quality...;

(b) to keep farm prices at a reasonable level and to ensure profitability

of well-managed farms..."8

As stated in Article I of the draft law on the Italian Green Plan,

the aims of agricultural policy stressed the following: "To promote eco-

nomic and social development in agriculture...; to encourage increased

productivity and employment, improved living conditions and a higher re-

turn on the work of the rural population;...and to secure price stability

for agricultural products."9

France is the only EEC member whose stated policy objectives

seemed to deviate from the above pattern. The aims of French policy were

usually framed in terms of particular production targets. For example,

the Third Modernization and Equipment Plan (1957-1961) declared as one of

its aims, "to increase livestock production, particularly beef (+30 per-

cent in 1961 compared to 1959) and to produce more fodder, fruit and

vegetables with a view to the Common Market..."10 As reported by the

OEEC Ministerial Committee for Agriculture and Food, "There are no legal

provisions [in French statutes] that guarantee farmers collectively or

individually a particular income either in absolute value or with ref-

erence to incomes in other economic sectors."11 Although agricultural

income was not specifically mentioned in French legislation, it is a

constant preoccupation of the French authorities. Production targets and

pricing policies have been formulated under the restraint that deteriora-

tion in agricultural incomes be prevented. When agricultural incomes do

 

8033c, Trends 22 Agricultural Policies Since 1955, pp. 109—110.

91bid., p. 205.

1°1bid., p. 139.

111bid.. p. 139.
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decline, special measures, such as the 1960 Law on Agricultural Guidance,

are taken to assist those adversely affected.

Thus, except for France, the formulation of EEC agricultural policy

objectives can readily be traced to policy statements of the member states.

Of course, acceptance of a common set of objectives does not imply agree-

ment on methods, a point that will become evident in future sections.

Formulation of the Common Agricultural Policy

Title II contains other important articles pertaining to the formu-

lation of a common agricultural policy. Article #0 indicates the forms

of organization of agricultural markets to be considered. "This organisa-

tion shall take one of the following forms according to the products

concerned:

(a) common rules concerning competition;

(b) compulsory co-ordination of the various national market

organisations; or 12

(c) a European market organisation.

Article nu authorizes the use of minimum prices for certain prod-

ucts during the transitional period when "...the progressive abolition of

customs duties and quantitative restrictions...may result in prices likely

to jeopardise the achievement of the objectives set out in Article 39..."13

To date, minimum prices have been applied primarily to fruits and vege-

tables.1u

 

12Treaty..., p. #8.

1?;253,, p. 51. The transitional period specified in the Treaty

covers the period up to 1970.

luFor a discussion of minimum prices see, Political and Economic

Planning, Minimum Prices in European Trade in A ricultural and Horti-

cultural mducts (Ocusiona wNo. 7, May I, I9605.
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Article us sanctions the use, during the transitional period, of

long-term agreements or contracts between exporting and importing member

states. By July 1962 only one long-term agreement had been concluded;

it covers the delivery of grain between West Germany and France.

Time guidelines for formulating and putting into effect a common

agricultural policy are provided in Articles #0 and 83. Article no in-

dicates that, "member states shall gradually develop the common agri-

cultural policy during the transitional period and shall establish it not

later than at the end of that period."15 Article 93 is more specific. The

EEC Commission is instructed, upon the date of the entry into force of the

Treaty, to "...convene a conference of Member States, with a view to com-

paring their agricultural policies by drawing up, in particular, a state-

ment of their resources and needs."16 In addition, Article us specifies

that the Commission shall, within a period of two years after implementa-

tion of the Treaty, "...submit proposals concerning the working out and

putting into effect of the common agricultural policy, including the sub-

stitution of national organisations by one of the forms of common organisa-

tion provided for in Article 1+0..."17 In formulating their recommendations

the Commission is instructed to consult with the Economic and Social Com-

mittee and the Assembly. Final consideration and approval was reserved

for the Council of Ministers.

Progress toward the goals implicit in the Treaty has been remark-

able considering the diverse interest of the parties concerned. In nearly

all cases the original schedule as outlined in the Treaty has been adhered to.

 

lsTreatZeee’ Do use

15ibid., p. 50.

17Ibid.
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In some instances the time schedule has been advanced. By July 1, 1962

internal tariffs on industrial goods were 50 percent of the basic duties.

Thus, Article in (6) of the Treaty was put into effect with respect to

all industrial products three and a half years before the deadline.

To date, the develOpment and implementation of a common agricul—

tural policy has provided the most serious difficulties. Each deadline

seems to create a more serious crisis, such as during the fall of 1964,

when President deGaulle of France threatened to withdraw France from the

Community if the Council of Ministers did not reach agreement on uniform

grain prices by the end of 1969.

In spite of the difficulties and setbacks encountered, considerable

progress has been made since 1958 in establishing and implementing a com-

mon agricultural policy. The conference called for by Article us (1) met

at Stresa from 3 to 11 July, 1958. The final resolution adopted by the

conference outlines the considerations, points of agreement, and recommen-

dations for action believed to be of importance in formulating a common

agricultural policy.18

Draft proposals for a common agricultural policy as required by

Article “3 of the Treaty were first submitted by the Commission to the

Council of Ministers in December 1959, i.e., within the period specified

 

18The complete text of the final resolution is presented in: EEC

Commission, First General Re ort on the Activities of the Communi , pp.

78-77. SectIon three of the resoIEtIafi, pertaining_?o_psints of general

agreement, contains a statement of particular interest to students of be-

liefs and values associated with agriculture: "In view of the importance

of the family structure of European agriculture and the unanimous de-

termination to safeguard this family character, it would be proper to use

all possible means to increase the economic and competitive capacity of

family undertakings" (p. 76). The strong emotional attachment to the

image of the family farm seems to be a universal characteristic.
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in Article 93 (2). After consideration by the Economic and Social Com-

mittee, revised proposals were submitted in June 1960. In October 1960

the Assembly published its opinion on the Commission's proposals. In

November 1960, the Special Committee for Agriculture, established some

months earlier by the Council to make a thorough examination of the Com-

mission's proposals and to prepare the Council's decisions, submitted

their conclusions drawn from the discussions on the principles of the

common agricultural policy. On November 15, 1960, the Council of

Ministers ratified the conclusions reached by the Special Committee.

Many of the principles approved were of a very general nature. The

Council recognized that free movement of agricultural products within the

EEC should be established under conditions similar to those which govern

an internal market; that the common agricultural policy should be develop-

ed gradually and in harmony with the general development of the Community;

that it should carry out the objectives laid down in the Treaty of Rome;

and that the market policy should aim at stabilizing prices and at provid-

ing a reasonable income for agricultural workers. There were also a number

of more specific principles which the Council approved. One was that a

common market for agricultural products implied a common price level.

Also, the Council decided that the common agricultural market must be ac-

companied by a common trade policy for agricultural products.

The second major decision of the Council was made on December 20,

1960, and concerned the principles for a system of levies on trade both

within the EEC and at the common frontier. The Council agreed that the

intra-Community levy should become the chief instrument for the alignment

of national agricultural policies. The basis for this levy would be the

difference between the price in the importing country and the price in



15

the exporting country. Levies within the Community would be progressive-

ly reduced in accordance with progress toward a uniform price level.19

During this period (1960, 1961) the Commission was formulating mar-

ket proposals for specific products: wheat, coarse grains, sugar, milk

and milk products, beef, veal, cattle, pig-meat and live pigs, poultry,

eggs, fruit and vegetables, and wine. In elaborating its market proposals

the Commission divided the products into three groups: the first consist-

ing of cereals, dairy products, and sugar; the second of beef and veal,

pig-meat, poultry and eggs; and the third of fruit and vegetables, and

wine. Broadly speaking, these three groups correspond to the three dif-

ferent types of market organization which were put forward as alternatives

in Article 90 of the Treaty: that is, for the first group there will be

"a European market organisation", for the second, "compulsory co-ordina-

tion of the various national market organisations", and for the third,

"common rules concerning competition".2o

Over a year elapsed before the Council of Ministers made another

decision concerning agricultural policy. On January 1n, 1962, the Council

adopted a number of regulations, decisions and resolutions to implement

the common agricultural policy. The relevant texts were approved in final

form on April n, 1962. The actions called for by the Council decisions

 

19For a more complete discussion of the Commission's proposals

and the Council's decisions prior to January 1961 see: Political and

Economic Planning, A riculture, the Commonwealth and BBC (Occasional

Paper No. 11+, 10 Ju-L_)-—ly1961 ; sac-66mm”on, r rs??s'é&'nd, Third and

Fourth General Re ort(s) on the Activities of tEe Communit (Septefiszr

I”, I958, March BI, I959,-May I960, and May’IEEI respectively).

20

Treaty..., p. 98.
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are extremely important. In essence, the individual policies of the

member countries relating to several key products were replaced by a

common system of market organization. In addition, control of the new

marketing system was vested in the EEC institutions rather than with the

member states. Items approved by the Council include:

1) Regulation on cereals;

2) Regulation on pig-meat;

3) Regulation on poultry;

u) Regulation on eggs;

5) Regulation on fruit and vegetables;

6) Regulation on wine-growing together with a decision on wine

quotas from Germany, France and Italy;

7) Regulation on the financing of the common agricultural policy;

8) Regulation on rules of competition pursuant of Article #2 of

the Treaty.

In addition, two resolutions were adopted:

1) Resolution on dairy produce;

2) Resolution on beef and sugar.21

Grain Policy

Regulation 19, on grain, is of primary importance to this study.

Following the principles previously adOpted by the Council, the grain regu-

lation is based on a system of levies. Before we can understand the levy

system, a few definitions are required.

1. ISEESENEEEEEF A desired wholesale price "applicable in the mar-

keting center of the area having the largest deficit, for a specified

standard of quality, taking into account the price to be aimed at for the

producer."22 Secondary (derived) target prices are permitted for other

marketing centers in some countries.

2. Intervention price: A price 5 to 10 percent below the basic

 

21EEC Commission, Fifth General Report pp the Activities 25 the

Community, pp. lMO-lul.

22U.S.D.A., Forei n riculture Circular, FG 16-62 (November

1962), p. 6. Offic a BC Eng 3 transIation of Regulation 19.
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target price; the price at which the intervention authorities are obliged

to buy domestic grains offered to them.

3. Threshold ppigg: A national minimum import price fixed annual-

ly by the member states. It is equal to the basic target price minus trans-

portation and marketing costs from a fixed point of entry to the target

price area (area with the largest deficit). Provision is made for the

gradual increase of target, intervention, and threshold prices during the

crop year in order to allow for holding costs.

u. Standard amount, lpmpuppp} A standard discount on levies for

imports from member countries. Fixed annually by the Commission. It was

initially set for grain at one dollar per metric ton.

5. Freeegpffrontier price: A price "based on the prices ruling on
 

the most representative markets of the exporting Member State for exports

to the importing Member State in question, adjusted for any variations

from the standard of quality in respect of which the threshold price is

fixed."23 It is to be fixed by the Commission.

Two levies are involved: an intra-Community levy and a levy on

imports from non-member countries. The amount of the intra-Community

levy is equal to the difference between the free-to-frontier price and the

threshold price of the importing member, such difference being reduced

by the standard amount. The amount of the levy on imports from non-member

countries is equal to the difference between the most favorable c.i.f.

(cost-insurance-freight) price of the product (adjusted for quality dif-

ference) and the threshold price of the importing country. Figure 1 il-

lustrates how the levies are currently determined. To make the illustra-

tion more realistic, the following relations (wheat prices, 3 per bu.)

 

231bid., p. 5.
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existed in May 196%: French free-to-frontier price, $2.72; intra-Commun-

ity levy, $0.75; standard amount, $0.03; West German threshold price,

$3.50; adjusted c.i.f. price $1.70; levy visas-vie non-members, $1.80.2u

The introduction of uniform grain prices will eliminate the intra=Commun-

ity levy and the free-to-frontier price. The exporting member country

will receive a price equal to the threshold price.

The adjusted c.i.f. prices mentioned above are determined on the

basis of equivalence coefficients representing quality differences. A

standard quality for each grain has been set by the Commission; quality

differentials are based on the EEC standard. (Quality differentials used

in this study are presented in Appendix II.) In the case of wheat, the

EEC standard quality is below the quality of most of the wheat traded in

the world market. For example, Soft Red Winter Wheat from the 0.5. is

valued at $3.75 per metric ton above the EEC standard quality; other dif-

ferentials range upward to $12.00 per metric ton for 0.5. Dark Northern

Spring, 0.8. Hard Red Winter (14 percent protein), and Canadian Manitoba.2S

To adjust a given wheat price to the EEC standard, the quality differential

is subtracted from its c.i.f. European port price. (Specific ports of

entry for each member country and type of grain have been designated.)

To establish the "most favourable" c.i.f. price used in setting the external

levy, adjusted c.i.f. prices for a given grain are compared and the lowest

figure is selected. The EEC standard quality for feed grains, in contrast

to that for wheat, is higher than that for most types of barley, corn and

sorghums traded on the world market. Hence the quality differentials used

 

2uU.S.D.A.,Foreign Agriculture (September 10, 196M), p. 5.

25U.S.D.A., Basic Provisions pf the EurOpean Economic Community

Grain Regglations, p. 10.
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Figure l. - EEC grain levy system

Standard

amount (discount)

 

 

   

  
 

Intra-
\

Community w;7
Levy vis a vis

levy -———*”’
non-members

9/

Threshold

price of

importing

country

Free-to-
Adjusted

frontier
c.i.f.

price of
price from

exporting
non-member

member
exporting

country
country

       



20

in determining adjusted c.i.f. prices for feed grains are, in most cases,

23239 to the actual c.i.f. prices.

Regulation 25, also adopted in January 1962, is relevant to the

operation of the grain regulation. Regulation 25 deals with the financ-

ing of the common agricultural policy and provides for the establishment

of the European Agricultural Guidance and Guarantee Fund. The two-fold

purpose of the Fund is implicit in its title. The guidance section was

established to deal principally with long-term structural improvement in

agriculture including the marketing of agricultural products. The Fund's

guarantee section was established to aid member states in implementing

common agricultural regulations, such as the grain regulation, in two ways:

one, by reimbursing them for their expenditures in subsidizing exports to

third countries; and two, by reimbursing them for expenses incurred in

intervening in the internal market. The grain regulation calls for export

subsidies as well as internal market intervention. The Fund will, by the

end of the transition period, have complete financial responsibility for

these Operations. At present, expenditures originate from the member

states and the Fund according to an established schedule. To date the

Fund has been financed partially through direct contributions from member

states and partially through contributions in proportion to net agricultural

imports from third countries.26

The target date for introduction of the grain levy system was July 1,

1962; actual implementation was postponed until July 30. Concurrent with

 

26For additional information on the organization and operation of

the Fund see: EEC Commission, Fifth General Repprt on the Activities of

the Communi , pp. 1u7-1u9; U.s'.B'.l'.,"'—huowt e are s_Agr_i-Eultural "’

GEIdance an. Guarantee Fund Works," Foreign Agriculture (November 16,

196“), pp. a-u.
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the introduction of the levy system, nearly all quantitative restrictions

were to be removed by the member states. Three exceptions were made on a

temporary basis: one, Italy would retain state-trading of wheat for at

least one year; two, Belgium would continue its wheat mixing regulation

until December 31, 1962; and three, all EEC countries would continue, at

least until December 31, 1962, to use quotas to regulate trade with Com-

munist countries. For the 1962-63 crap year the EEC Commission specified

upper and lower limits for grain target prices. The individual member

countries were permitted to set their own target prices within the pre-

scribed limits. In general, the target prices arrived at for the 1962-63

crop year were similar to wholesale prices for the preceding year.

Unification of the EEC grain market was to come about gradually

during the 7 1/2 year transition period from July 1962 to 1970. During

the transition period the intra-Community levy was to be gradually reduced

to zero. Elimination of the intra-Community levy implies a uniform target

price for the Community. Such a uniform price is clearly called for in

Article 13 of Regulation 19: "The Council shall adopt, in accordance with

the procedure laid down in Article #3 of the Treaty, ...,

a) a basic target price applicable to the whole Community;

b) a single threshold price;

c) a single method of determining intervention prices;

d) a single frontier crossing point for the Community as a basis

for determining the ci.i.f. prices of products from third

countries."2

Uniform _G_r_a_i_p £112:

The explicit intent to arrive at a set of uniform grain prices as

directed by Regulation 19 set off a wave of discussion and speculation as

 

27U.S.D.A.,Foreigp Agriculture Circular, FG 16-62 (November

1962), p. 12.
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to what level the prices would take and what effect the uniform prices

would have on internal and external production and trade. By the fall of

1963, pressure for establishment of the uniform grain prices was mounting.

The Kennedy Round of tariff negotiations was imminent, and EEC authorities

indicated they were not prepared to proceed with agricultural negotiations

until uniform grain prices were established. Also the desire to make de-

cisions with respect to other agricultural products covered by the common

agricultural policy, required knowledge of expected grain prices.

The main stumbling block to arriving at uniform prices was the dis-

parity between high grain prices in West Germany and lower prices in other

EEC countries, especially France (for wheat) and Italy (for barley). Never—

theless, in November of 1963, Sicco Mansholt, the Commission's Vice

President for Agriculture, submitted a proposal calling for common prices

roughly halfway between German and French prices. Mansholt urged that his

proposal take effect for the l96“-65 season. The Council of Ministers were

unable to reach agreement on the original Mansholt proposal. The main ob-

jection to fixing uniform grain prices at this time came from Chancellor

Erhard of West Germany. Erhard wanted to wait two years until after the 1965

German national elections, thereby postponing possible alienation of the

West German farmers.

On June 3, 196“, the Council finally accepted the Commission's

alternative proposal to set 196“-65 target prices within the same range as

the previous year's target prices. At the same meeting, the Council de-

ferred until December 15 action on a single grain price.

President deGaulle, on the other hand, was anxious for common grain

prices to be adopted. His ultimatum in October 196“ maintained pressure

on the Commission and the Council. Thus, on December 15, 196“, after an
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all night session, the Council of Ministers adopted a schedule of uniform

grain prices. This schedule is to take effect on July 1, 1967, 2 1/2

years ahead of the deadline implicit in the Treaty of Rome. Table 1 con-

tains the agreed upon target prices as well as the Mansholt price proposal

and basic target prices existing in July 196“. The uniform target prices

shown in Table 1 apply to grain delivered alongside the warehouse in

Duisburg, Germany. Derived target prices, intervention prices and thres-

hold prices must be established on the basis of the announced target prices.

‘

Table 1. BBC uniform basic target prices foriggains,with comparisons

 

Soft Durum

Wheat Wheat Rye Barley Corn1

Nature of prices (1) (2) (3) (“) (5)

--------U.S. dollars per metric ton---------------

Basic target prices

adopted Dec. 15, 196“,

effective July 1, 1967.

106.25 125.00 93.75 91.25 90.625

Mansholt Proposal

November 1963 106.25 125.00 93.75 92.50 93.75

Basic target prices

July 196“:

France 100.22 117.26 81.79 83.00 89.93

Netherlands 10“.83 ------ 7“.59 82.32 -----

Belgium 10“.60 ------ 83.60 89.00 -----

Italy 113.60 1“3.20 ----- 72.22 69.12

Luxembourg 117.00 ------ 108.00 89.00 -----

Germany 118.88 ------ 108.12 103.00 -----

C.I.F. Price

Nethsrlands, July 1,

196“ -, 75.50 57.75 5“.10 59.70' 61.75

 

lOctober prices.

2C.I.F. prices for standard grades, as determined by the EEC Commission.

Source: UeSeDeAe.

(February 1965),p.

Foreign Agricultural Trade 9.1:. the United States

The December 15 agreement contained several important concessions.

First, special rules permitting price subsidies to durum wheat growers were
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adopted. Interestingly, the use of price subsidies is contrary to the

principles of the common agricultural policy established by the Council

in 1960. Second, the 590.625 per metric ton basic target price for corn

is modified by a $77.00 minimum intervention price; this is $“.56 below

the intervention price obtained by using the rules in Regulation 19

(minimum intervention price 10% below the basic target price). The lower

intervention price for corn was a concession to Italy. Third, Italy is

permitted to discount the variable levy on seaborne imports of corn and

barley from third countries. The following ceilings have been set for

this levy discount:28

Marketin Year 3 er m. ton

1967765 I5 625

1968/69-1969/70 10.00

1970/71-1971/72 7.50

Fourth, melting barley and rye for human consumption may be supported by

each member country at a special quality premium; an important concession

to West Germany. And fifth, special compensation is to be granted through

the Agricultural Guidance and Guarantee Fund to West Germany, Italy and

Luxembourg because of wheat price reductions. Compensation will be dis-

bursed according to the following schedule:29

1967/68 1968/69 1969/70 Total

-------------------million dollars----—--------------------

W. Germany l“0.0 93.50 “6.75 280.25

Italy 65.0 ““.00 22.00 131.00

Luxembourg 1.25 ' 0.75 0.50 2.50

Total 206.55 138.25 69.25 “13.75

There is little doubt that additional concessions and modifications

will have to be made as new proposals for implementation of the uniform

¥

28U.S.D.A., "The Uniform Grain Price in the European Economic Com-

munity," Foreign Agricultural Trade 25 the United States (February 1965),

p. 90 '

29Ibid., p. 11.
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grain prices are introduced. As mentioned earlier, important decisions

on derived target prices, intervention prices, and threshold prices

must be reached before July 1, 1967. Nevertheless, the establishment of

uniform grain prices, after nearly seven years of debate, must be viewed

as a significant landmark in the development of the EEC's common agri-

cultural policy.



CHAPTER III

FORMULATION OF THE MODELS

The previous chapter outlined the politically determined variables

(viz., prices and levies) of the EEC grain policy. This chapter incorpor-

ates the policy variables, additional economic relationships, and techni-

cal production relationships into formal models designed for empirical use.

Theoretical Considerations

In formulating models to analyze the possible effects of EEO grain

policy proposals, the theory of economic integration provided several use-

ful guidelines. Most of the concepts of economic integration used in this

study were obtained from Bela Balassa's book, _T_1'1_e.m 9_f_ Economic

Integgation.1 Balassa's book is an excellent summary and synthesis of

recent theories of economic integration.

Balassa defines five forms of economic integration: a free-trade

area, a customs union, a common market, an economic union, and complete

economic integration.2 A free-trade area exists when tariffs and quanti—

tative restrictions between the participating countries are abolished,

but each country retains its own tariffs against non-members. A customs

union goes one step further and adds a common tariff on trade with non-

members to its features. The common market is a higher form of integra-

tion, where not only trade restrictions, but also restrictions on factor

 

7- lBela Balassa, The Theo {22 Economic Integration (Homewood,

Illinois: 'Richard D. Irwin, nc., 1961).

21h1degi‘pe 2e

26
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movements are abolished. An economic union combines the supression of

restrictions on commodity and factor movements with some degree of harm

monization of national economic policies. Finally, total economic inte«

gration presupposes the unification of monetary, fiscal, social, and

counter-cyclical policies and requires the setting up of a supra-national

authority whose decisions are binding for the member states.

The EEC, although popularly called a Common Market, seems to have

as its goal the establishment of an economic union (using Balassa's

definition). By the end of the transitional period, internal tariffs

and quantitative restrictions will be removed and a common external

tariff established. In addition, restrictions on certain factor movements

(labor) have been abolished. And finally, the framers of the Treaty rec-

ognized the need for unified policy when they called for a common trans—

port policy and a common agricultural policy. Thus, the characteristics

of an economic union are clearly recognizable. There are leaders in the

EEC who feel that complete economic and political integration should be

the long-run goal of the EEC.

In discussing the effects of economic integration, Balassa con»

tends, "the ultimate objective of economic activity is an increase in

welfare." After discussing the difficulties associated with the concept

of economic welfare, Belassa states, "In the case of integration, economic

welfare will be affected by (a) a change in the quantity of commodities

produced, (b) a change in the degree of discrimination between domestic

and foreign goods, (c) a redistribution of income between the nationals

of different countries, and (d) income redistribution within individual

countries."u

 

3Ibid., p. 10.

“Ibid., p. 11.
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One can look at the changes in welfare resulting from economic

integration in terms of statics, comparative statics, and/or dynamics.

Balassa concentrates on the statics and dynamics of economic integra-

tion. Static welfare improvement is represented by greater efficiency

in the allocation of resources at a point-in-time. In other words,

static efficiency requires the economy to operate on its production

possibilities frontier. Dynamic welfare improvement, in Balassa's frame-

work, is represented by the movement of the production possibilities

curve upward and to the right. Factors affecting dynamic efficiency are,

technological change, economies of scale, and various forms of external

economies.

In discussing the impact of a customs union on economic welfare,

Balassa considers four effects as significant: production effects, con-

sumption effects, terms of trade effects, and administrative economies.

The first two or these effects were useful in formulating the models used

in this study. Production effects result from shifting purchases of a

given commodity from more expensive domestic to cheaper member country

sources of supply (positive effect), and from shifting sources of supply

from lower cost foreign to higher cost member country producers (negative

effect). The consumption effects of a union entail the substitution of

commodities of the member countries for domestic goods and foreign goods.

As in the case of production effects, consumption effects may be beneficial

or detrimental to efficiency in resource allocation.

Balassa's positive and negative production effects include the con-

cepts of "trade creation" and "trade diversion" as developed by Jacob Viner.s

 

5Jacob Viner, The Customs Union Issue (New York: Carnegie

Endowment for InternatIonaI Peace, 1950 .
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Trade creation represents a movement toward the free-trade position,

since it entails a shift from high-cost to low-cost sources of supply.

Trade diversion acts in the opposite direction and occurs when customs

union members shift purchases from lower-cost to higher-cost producers.

Viner concluded that the beneficial effects of the union will predominate

if trade creation outweighs trade diversion.

Although exact empirical content could not be imparted to all the

concepts of economic integration discussed above, important guidelines

for this study were obtained from the theory of economic integration.

In looking at only a small component of the economies involved, viz., the

grain sector, it is not possible to make statements about the overall

static or dynamic efficiency of the EEC. Rather, one has to be satisfied

with judgments based upon comparative statics about one sector of the

economy. With these concepts and limitations in mind, three measures of

the overall effect of the EEC grain policy were defined. £522: creation

is defined as an increase in the value of commodities purchased from low-

cost producers (non-EEC regions). 2:322 diversion is an increase in the

value of commodities purchased from high-cost, protected EEC members, and/

or a reduction in the value of commodities purchased from low-cost pro-

ducers (non-EEC regions). Negative production 35:32: (cost of protection)

is defined as an increase in the total value of production by EEC countries

minus the cost of providing the increased quantity with imports from low-

cost, non-EEC regions. All three measures are based on estimated changes

occurring between the base period (1959/60-1961/62) and 1970. Estimates

of trade creation, trade diversion, and the cost of protection are pre-

sented in Chapter VI.

In Addition to the above broad measures of change, it was decided

that analysis of EEO grain policy should be primarily concerned with
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production effects (quantity and location), changes in resource use,

changes in trade patterns, and price (the political parameter).

As was mentioned in Chapter I, linear programming seemed to be the

best technique for handling the information available and for answering

the important questions posed by the emergence of uniform grain prices

in the EEC. Linear programming has been applied extensively to problems

of spatially separated markets during the past ten years.6 In general,

the spatial equilibrium models reviewed were single product models with

the objective of determining an equilibrium set of prices and product

flows consistent with known supply and demand relationships (either pre-

determined fixed quantities or in functional form such as the step func-

tion). The problem posed by the EEC grain policy was somewhat different.

Rather than solving for a set of equilibrium prices, a set of politically

determined product prices was among the predetermined variables (initially

the Mansholt proposal, but by the time the models were run, the prices es-

tablished in December 196“ were available). Using the predetermined

prices established and information about the level of demand and resource

availability, estimated changes in production (quantity and location), re-

source use, and trade flows were desired. Consequently, two standard

 

6Applications of importance to agricultural economics include the

following: C.C. Dennis and L.L. Sammett, "Interregional Competition in

the Frozen Strawberry Industry," Hil ardia, XXXI (December 1961), pp.

“99-60“; Alvin C. Egbert and Earl 0. Ready, Re ional Ad ustments in Grain

Production, A Linear Pro rammin Anal sis (U.S.D.A. TecEnIcaI BulIZtIn

No. I25I and-SuppIement , une 9 ; ar A. Fox, "A Spatial Equilibrium

Model of the Livestock-Feed Economy in the United States," Econometrics,

XXI (October 1953), pp. 5“7-566; W.R. Henry and C.E. Bishop, ort

Carolina Broilers in Interregional Competition," Agricultural Economics

Information Series No. 56, 1957; George G. Judge, om etitive‘PEEIEI35_bf

tEe Connecticut PouII§y-Ihdustpy, No. 7, A Spatial EguiIIBrIum MaaeI fo;_’

E—‘s, Connecticut Agr cultural Expgim:nt-Stat on Bu etin 8; G.A.KTn?

an L.F. Schrader, "Regional Location of Cattle Feeding--A Spatial Equi-

librium Analysis," Milgardia, XXXIV (July 1963), pp. 331-“16.
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linear programming production models were augmented by transfer activities

and special restraints to create the models desired.7

General Characteristics of the Models

Before discussing the individual characteristics of the models,

the similarities will be presented. Both models deal with three product

classifications; wheat for food, wheat for feed, and feed grain. Feed

grain includes barley, oats, sorghum, and corn. The four feed grains are

assumed to be perfect substitutes in consumption on a per ton basis.

Brandow's study of 1961 lends support to this assumption. He stated,

"Substitution among individual feed grains is so high that analysts making

demand studies have not been able to distinguish clearly among major price

changes for corn, other feed grains, and feed grains collectively."8 Even

though this may not be true today in the EEC farm economy where custom is

a heavy factor in farm management decisions, the tendency will be to move

in this direction.

Feed wheat was considered a separate product in order to gain some

insight into the competitive relationships between feed wheat and feed

grain. In addition, feed wheat generally is not traded, whereas food

wheat and feed grain are. All three products (food wheat, feed wheat,

and feed grain), are measured in metric tons; their prices are given in

0.8. dollars per metric ton.

The time periods for both models are the same. The base period

represents the period from June 1959 to July 1962. This period was

 

7Appendix II is complementary to the remaining sections in this

Chapter. It contains in detail, the development of coefficients, prices

and other estimates used in the programming models.

8G.E. Brandow, Interrelations Amon Demands for Farm Products and

Implications for Control 2§_MarFet SuppIy, p. 75.
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selected fer two reasons: one, it immediately preceeded the implementa-

tion of the common grain regulations on July 30, 1962; and two, a three-

year period was needed to eliminate the effect of weather on production

coefficients. The prediction period is 1970, roughly a period from 1969

to 1971. The year 1970 was selected because it represents the end of the

EEC transitional period and because several studies predicting demand for

1970 are available.

Model I

Model I is a maximization model. Each region in the model pro-

duces three commodities; food wheat, feed wheat, and feed grain. Minimum

levels of production are specified for feed wheat. Food wheat and feed

grain are traded between certain regions of the model; feed wheat is not

traded. The production activities use three resources--land, labor, and

capital--that are limited in supply. In addition, resources cannot be

used in grain production unless they earn greater than a minimum, pre-

determined amount. Production and trade between regions must be sufficient

to satisfy requirements for domestic use in each region. Thus, the model

maximizes revenue from production and trade by all regions, net of trans-

fer costs, and subject to minimum prices on the limited resources.

Regional Specification

Regional specification and assumed locational centers for Model I

are as follows:

1. United States (excluding Alaska and Hawaii)--Kansas City,

Kansas;

2. Canada-~Regina, Saskatchewan;

3. United Kingdom--London;

“. France--Paris;

5. West Germany--Duisburg;

6. Italy--Milan;

7 Benelux (Belgium, Netherlands, and Luxembourg)--Rotterdam.
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The regions specified do not possess the homogeneity characteristics

generally considered desirable in location analysis. Regional selection

was a compromise between the ideal and the feasible. The regions utilized

represent political units with distinct grain policies, a desirable feature

for this study. In addition, the availability of certain data only on a

national basis made it necessary to use the above specification.

The reason for including the EEC countries is obvious. The United

Kingdom was included because there has been considerable discussion about5

the possibility of expanding the EEC to include the United Kingdom. In A

addition, the United Kingdom is a major grain importer and might be af-

fected by the uniform grain policy of the EEC. Although immediate member-

ship is unlikely, one run of this model simulated an expanded EEC with

the United Kingdom as a member. The United States and Canada were in-

cluded in the model because they are important suppliers of wheat and feed

grain to the EEC and the United Kingdom. In 1960/61, the United States

and Canada provided 6“ percent of the EEC wheat imports and “0 percent of

EEO grain imports (barley, oats, sorghums, corn). Canada alone provided

59 percent of the United Kingdom's wheat imports in 1960/61.

Objective function

The objective function of Model I maximizes revenue over the seven

regions. The multiplying constants are the product prices taken at the

production level, the transfer costs, and the reservation prices on the

variable resources. The solution variables represent metric tons of grain

for the production and transfer activities, and units of land, labor or

capital for the reservation activities. The objective function used in

Model I was selected primarily because it permitted the explicit use of

politically supported producer prices as constants. Such a feature was
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felt to be necessary in order to make the model useful for policy

analysis.

Activities

Three types of activities were specified for Model I: (1) pro-

duction, (2) transfer, and (3) reservation. Each region has three pro-

duction activities, one for each product classification (food wheat,

feed wheat and feed grain). The coefficients for the food wheat and

feed wheat activities, in a given region, are identical. Thus, product

price is the only difference between these two activities. The quantity

of feed wheat utilized tends to vary with the price of food wheat and

the relative prices of feed grain and feed wheat. As food wheat prices

fall, the quantity of wheat used for feed increases. On a per ton basis,

feed wheat is about 10 percent more valuable as a feed than feed grain.

Transfer activities were specified for food wheat and feed grain.

As mentioned above, feed wheat was assumed to be entirely of domestic

origin and therefore not traded. Transfer activities were established on

the basis of trade flows existing in the base period. Table 2 indicates

sources and destinations (by regions) used in determining transfer costs.

An "X" at the intersection of a column and a row indicates that a trans-

fer activity exists (for the particular commodity), representing movement

from the region in that column to the region in that row.

Reservation activities were included for each region in order to

put a minimum price on the variable resources, land, labor and capital.

In a linear programming model the restricted resources are treated as

having a zero price unless they are limiting in the solution.9

 

9A resource is said to be "limiting" and the corresponding restraint

"binding," when all the available resource is used in the optimal solution.
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Table 2. Model I,_transfer activitiesa'

Source: United States Canada France United Kingdom

Food Feed Food Feed Food Feed Feed Grain

Deitingtiop:_ _ Wheat Grain Wheat Grain Wheat Grain

Benelux X X X X X X X

France X X X

West Germany X X X X X X X

Italy X X X X

United States X

Canada X

United Kingdom X X X X X X

 

aAn X indicates that a transfer activity was included for the commodity

and countries represented in the column and row headings.

By specifying a reservation activity for each resource, the resources will

be used in the grain production activities only if their imputed value

exceeds the reservation price. Resources not used in grain production

will be transfered to the reservation activities. The reservation prices

in the objective function, represent in a rough manner, the opportunity

cost of the particular resource outside of grain production. Thus, for

land an estimate of the average yearly rental value was used. The wage

of a permanent agricultural worker was used as the reservation price on

labor. It was hOped that some insight into farm versus nonfarm labor re—

lationships could be obtained by varying the reservation price on labor.

A minimum return on capital of “ 1/2 percent was assumed for all countries.

Restraints

Four types of retraints were used in Model I: (1) resource re-

straints, (2) demand restraints, (3) minimum production restraints on

feed wheat and (“) import balance restraints. Availability restraints

were placed on each of the three broad categories of resources, land,
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labor and capital. Thus for a given region, the typical resource restraint

would read as follows: the sum of the land used in the production of food

wheat, plus the land used in the production of feed wheat, plus the land

used in the production of feed grain, plus the land transferred to the

reservation activity must be less than or equal to the land available.

Levels of resource availability for the base period model were established

on the basis of estimates of actual resource use in grain production. For

the 1970 models upper limits were placed on the quantities of capital and

labor available; the quantity of land available was based on historical

land use patterns.

The use of demand restraints is of critical importance in the

operation of both Model I and Model II. In Model I, each region has a

predetermined level of demand specified for each commodity. Thus, for a

given point in time, the regional product demand functions are assumed

to be perfectly inelastic. Considering the nature of the commodities in—

volved and the level of aggregation used in this study, the use of a

fixed level of demand seems reasonable. Satisfaction of demand within

the model involves three quantities, viz., production, exports, and im-

ports. For a given region, production and imports increase available

supply, while exports reduce it. Hence, for a region that is both an im-

porter and an exporter of food wheat, the demand restraint would read as

follows: the quantity of food wheat produced, plus the quantity of food

wheat imported from other model countries, minus the quantity of food

wheat exported to model countries must equal a fixed amount. When each

region in the model is constrained by demand restraints similar to the

above example, aggregate supply and aggregate demand for the model as a

whole must be equal.
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In general, levels of demand used in the base period model were

derived from food balance sheets. From the consumption data, wheat for

food was defined as the sum of wheat used for food, plus wheat for seed,

plus wheat for industrial use. Feed wheat demand included wheat for ani-

mal feed and waste. Feed grain demand in the base period was derived

from estimates of domestic disappearance.lo Gross demand figures for

food wheat and feed grain were adjusted by subtracting imports from non-

model countries. Therefore, implicitly, it was assumed that trade with

non-model countries would remain proportional to base period levels.

Food wheat and feed wheat demand for 1970 were based on projected

balance sheets prepared for that period by FAO and EEC researchers.11

The demand for wheat is fairly stable; hence it was decided to use only

one set of demand estimates for 1970.

Estimating the 1970 demand for feed grain was another problem.

Available estimates of feed grain demand by EEC countries in 1970 were

based on linear trends of use during the 1950's and do not appear to re-

flect the rapid increase in EEC meat production and consumption predicted

for 1970. The relationship between the demand for feed grain and the

consumption of meat is complicated. It was not possible in this study to

investigate all the factors influencing the demand for feed grain. Only

the simplest feed-livestock relationships were used.

Three estimates of the 1970 demand for feed grain were utilized.

 

10Domestic disappearance equals production, minus exports, plus

imports, minus changes in stocks (where a reduction in stocks is a nega-

tive number and an increase a positive number).

11European Economic Community, £2 march! commun des roduits

a ricoles, Perspectives "1970" (Serie: Angculture, No. 10;; FAQ, "Agri-

cuIturaI Commodities--Projection for 1970," FAO CommodiEy Review 1962,

Special Supplement.
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One is based on the trend projections published by the EEC and FAQ.12

The second is based on a constant ratio of feed—grain-to-meat-consumption;

that is, the ratio of feed grain disappearance to meat consumption that

existed in the base period was assumed to hold for 1970. The third is

based on a 25 percent increase in the feeding ratio for the EEC countries

and the United Kingdom, and a 10 percent increase for the United States

and Canada. The principal assumption behind using a feed-grain-to-meat-

consumption ratio to estimate the demand for feed grain is that production,

imports, and exports of meat will increase by the same rate between the

base period and 1970. Meat consumption was used rather than meat produc-

tion because 1970 estimates of meat production were not available for all

the countries in the model.

The arbitrary 25 percent increase in the feeding ratio for the EEC

countries was introduced to represent a change in the grain-roughage feed-

ing relationship. EEC experts have argued that due to limitations on land,

roughage production cannot be substantially expanded. Hence an increase

in the production and consumption of meat implies an increase in the feed

grain used per ton of meat produced. As shown in Column 1 of Table 3, the

base period feed-grain-to-meat-consumption ratio (as well as the feed-

grain-to-meat-production ratio) in the EEC countries is approximately one-

half of what it was in the United States and Canada. Thus, increasing the

ratio by 25 percent for the EEC still leaves it considerably below the

United States ratio for 1959/60-1961/62. Table 3 also compares the base

period level of feed grain demand with the three levels of demand used in

 

12Ibid.

 

13EEC, L'au entation d: 13 production de viande bovine dans les

pays 23-13 C.E.E. I(SerIe: Agriculture, No. 57,- 196 . A
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the 1970 models. Additional assumptions about the grain-livestock sector

could have been made and new levels of feed grain demand derived.

Table 3. Base period feed grain-meat relationships and feed grain

demand estimates used in Model I

Feed-grain Feed-grain Model I feed grain demand--million

 

 

Region -to-meat- -to-meat- metric tons

con- produc- Base d

sumptiona tionb period 1970 (1)c 1970 (2) 1970 (3)°

(l) (2) (3) (“) (5) (6)

United

States 8.20 7.27 120.3 135.3 151.0 166.1

Canada 7.78 7.81 10.“ 12.3 13.8 15.1

United

Kingdom 3.05 5.01 9.0 10.3 10.3 12.8

France 2.89 2.“2 8.9 9.9 10.8 13.5

West

Germany 3.86 “.5“ 7.2 9.1 9.8 12.3

Italy 5.05 5.89 5.1 7.5 8.5 10.6

Benelux 5.89 “.76 5.1 5.7 6.75 8.“

EEC 3.92 3.82 26.3 32.2 35.85 ““.8

 

aDomestic disappearance of feed grain (barley, oats, corn, sorghums),

average 1959/60-1961/62 in metric tons, divided by all meat consump-

tion, 1960/61 (metric tons).

bDomestic disappearance of feed grain divided by all meat production.

cBased on EEC and FAO projections.

dFeed-grain-to-meat-consumption ratio equal to base period ratio.

eIncreased feed-grain-to-meat-consumption ratio: 10% for 0.8. and

Canada, 25% for remaining regions.

Source: Columns (1) and (2) are based on food balance sheets published

by the EEC and the OECD. Columns (3), (“), (5) and (6) are based on

information contained in Appendix II.

Minimum feed wheat production restraints were utilized for each

region. Since feed wheat is not traded, use of an equality restraint on

feed wheat demand, in effect, forced production to equal demand. To

avoid this situation, the feed wheat demand restraint was specified as
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less than or equal. A minimum level of feed wheat production, equal to

the minimum year during the base period, was specified. For a given re-

gion, the minimum production restraint reads: the production of feed

wheat must be greater than or equal to a fixed minimum. The demand and

the production restraint act together to place an upper and a lower limit

on feed wheat production. This feature permits the flexibility desired

in considering feed wheat-feed grain relationships.

The import balance restraints are not essential to the model.

They were utilized to save work by having the program sum up the imports

of a particular grain by a given region.

Model II

Model II is a minimization model. It was formulated after experi-

ence with Model I had been obtained. Model II uses much of the informa-

tion utilized by Model I and in some respects acts as a check on the re-

sults of Model I. Model II minimizes gross expenditures by the EEC for

food wheat, feed wheat and feed grain. Each EEC region in the model has

a production activity for each commodity. Minimum levels of production

are specified for each commodity and producing region. Food wheat and

feed grain are traded interregionally; feed wheat is not traded. The non-

EEC regions in the model supply food wheat and feed grain to the EEC re-

gions at fixed prices. An upper limit is placed on the quantity of ex-

ports available in each of the non-EEC regions. Finally, production and

imports must be sufficient to satisfy requirements for domestic use in

each EEC region.

Regional Specification

Regional specification was expanded by including two new regions,
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Australia and Argentina. Both of these countries are important suppliers

of grains to the EEC; Australia supplying wheat and barley, and Argentina

supplying wheat and corn. The United Kingdom was drOpped from Model II

for three reasons. One, information on the effect of expanding the EEC

to include the United Kingdom was obtained from Model 1. Two, modifica-

tion of Model II to simulate an expanded EEC with the U.K. as a member

would require substantial changes, whereas in Model I, only product prices

had to be changed. Three, inclusion of the United Kingdom as a supplier

of grain (similar to the 0.8., Canada, etc.) was unreasonable as the U.K.

exports only minor quantities of barley; in fact, the U.K. is a net im-

porter of feed grain.

Objective function

The objective function of Model II minimizes gross expenditure by

the EEC for grains. By minimizing EEC expenditures on grain, this model

corresponds with two of the Treaty's agricultural objectives, namely, "to

guarantee regular supplies; and to ensure reasonable prices in supplies

to consumers."1“ At the same time, EEC grain production is tied to land

use restraints that partially fulfill the agricultural policy objective

of "ensuring the rational development of agricultural production and the

optimum utilization of the factors of production..."15 In a sense,

Model II suggests an alternative grain policy for the EEC. It allows

the EEC to produce grain efficiently on a given land area and at a fixed

price. The remainder of the demand is filled by importing from non-EEC

 

111m establishin 213mEconomic Community and con-

nected documents, p. “ .

15Ibid., p. “7.
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members at world market prices. The multiplying constants of the objective

function are EEC wholesale grain prices and import prices, both estimated

at the four regional centers: Duisberg, Paris, Rotterdam and Milan. The

solution variables represent quantities of domestically produced grain or

imported grain, delivered to the regional centers.

Activities

Only two types of activities were specified for Model II, production

and transfer. Reservation activities were not utilized. Only the four EEC

regions have production activities. The production activities are similar

to those used in Model I. The transfer activities allow for the exchange

of food wheat and feed grain within the EEC as well as allowing for imports

from the non-EEC countries in the model: United States, Canada, Argentina

and Australia.

Restraints

Four types of restraints were used in Model II: (1) resource re-

straints, (2) demand restraints, (3) minimum production restraints, and

(“) import supply restraints. As in Model I, three categories of resources

were considered, land, labor and capital. The manner in which the resource

restraints entered the model was different. Resource allocation in Model

II was built around fixed areas of land. Experience with Model I indicated

that the coefficients used were fairly reliable in reproducing base period

production. ”Consequently, it was assumed that the coefficients were a

fair approximation of the relationship between land, labor and capital.

Hence, in Model II the land restraint was fixed with an equality, and the

amount of complementary labor and capital used depended on the availability

of land. By setting the level of labor and capital available at greater
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than or equal to zero, the program solution indicated how much was

actually used.

The demand restraints used in Model II were similar to those in

Model I, and further explanation does not seem necessary. Contrary to

Model I, minimum production restraints were used on all production ac-

tivities in Model II. The minimum production restraints put a lower

limit on the amount of food wheat, feed wheat, and feed grain produced by

the four EEC regions. On the other hand, the fixed area of land available

in each EEC region puts an upper limit on total grain produced by the

three activities. After meeting the minimum production requirements,

the model efficiently allocates any land remaining. Minimum production

levels for the base period were based on actual production. Estimates

for 1970 were based on projections published by the EEC.16

Import supply restraints were used to put an upper limit on the

quantities of imports available to the EEC from the four non-EEC regions

(United States, Canada, Argentina and Australia). These restraints imply

that each non-EEC region in Model II has a perfectly elastic export sup-

ply function up to the limit prescribed by the restraint. Observation of

the relationships illustrated in Table “ provided partial support for the

use of perfectly elastic export supply functions (over a specified range).

Table “ shows, for the non-EEC regions in the model, the percentage that

wheat and feed grain exports to the EEC were of total wheat and feed

grain production. Except for Canadian wheat, Argentine feed grain, and

Australian feed grain, grain exports to the EEC by the countries listed

in Table “ were less than 15 percent of production. Small changes in the

 

”European Economic Community, .13 marche’ commun des produits

agricoles, Pergpectives "1970".
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Table “. Wheat and feed grain production and exports to the EEC, major

exporters, 1959/60-1961/62 avergge

 

Exports

to the

Country and Commodity Production EEC Percente

(1) (2)

-----------—1000 metric tons------------

United States

Wheata 33,5su 1,661.3 u.93

Feed grainb l3“,788 “,862.3 3.61

Canada

Wheata 11,025 1,759.0 15.91

Feed grainc 10,28“ 69.6 .68

Argentina

Wheata “,966 659.5 13.28

Feed grainb 7,731 2,“60.8 31.63

Australia

wheata 6,526 917.0 6.39

Feed graind 2,163 500.3 23.13

 

aWheat exports include the wheat equivalent of wheat flour.

bBarley, oats, corn, sorghums

cBarley, oats, corn

dBarley , oats

eColumn (2) divided by Column (1) times 100.

Source: FAO, Production Yearbook; FAO, World Grain Trade Statistics.

quantity of exports should not significantly affect price. An additional

argument for the above assumption is that the four exporting countries

concerned tend to fix, by government or quasi-government authority, the

export price of the grains they export. The fixed prices do not necessarily

represent the marginal cost of production or the export demand situation.

The import supply restraints entered Model II as follows: the sum

of the imports of a given grain (say food wheat) by the four EEC regions

from a given supplier (say Canada) must be less than or equal to a fixed

amount (Canada's export availability). Base period availabilities were
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based on actual exports. For 1970, the base period quantities were ad-

justed on the basis of projected net exports published by the FAO.17

At first glance Model II may appear overly restricted. In

operation it proved quite useful in illustrating marginal adjustments

resulting from changes in demand, land availability and product price.

The use of Model I and Model II was essentially the same. After

the basic data for the models had been assembled, the models were run

using base period relationships. The objective was to secure a solu-

tion that approximated the actual patterns existing during the base

period. After the base period models were run, changes to represent

expected 1970 relationships were introduced and the models re-run.

The linear programming problems were run on a Control Data

computer, Model 3600. A modified CDM 2 routine developed by Donald Kiel

and George Irwin was used.18

 

17FA0, 0 e Cite, ppe A'Sl, A-52.

18George D. Irwin and Donald F. Kiel, Use pf the Modified CDM2

Linear Pro rammin Routine 22 the CDC 3600 (AES Program DescrIption

17, Mimeo) February 1“, 196“.

 



CHAPTER 1v

QUANTITATIVE RESULTS: MODEL I

Chapter III discussed the general development of the two basic

models used in this study. Specification of the estimates used in the

models is presented in Appendix II.

Recall that Model I is a maximizing model. Each region in the

model has three production activities: food wheat, feed wheat and feed

grain. Minimum levels of production are specified for feed wheat. Food

wheat and feed grain are traded interregionally; feed wheat is not traded.

Reservation activities for each region fix minimum prices for the con-

strained resources: land, labor and capital." Demand restraints specify

the quantity of each commodity required for domestic use by a given region.

Thus, the objective function maximizes revenue from production and trade

by all regions, net of transfer costs, and subject to minimum prices on

the constrained resources.

Variations of Model I

Before presenting the results of Model I, let us consider the fea-

tures of the model variations utilized. Five variations of Model I were

employed:

1. Base period simulation

2. 1970(1)

3. 1970(2)

“. 1970(3)

5. l970(U.K.)

Model lr-base period simulation was the model used to reproduce

“6



“7

the average conditions existing during the base period (1959/60-1961/62).

The product prices used in the objective function represent producer

prices at the regional centers. Transfer costs and reservation prices

were estimated from base period data. Production coefficients were based

on relationships existing during the base period. Resource availability

was estimated as the actual quantity of resources used for base period

production. Demand reflected base period utilization (domestic disappear-

ance). Minimum feed wheat production was derived from minimum utilization

during the base period.

.EESElHET'197°(1) was based on a set of assumptions about expected

relationships in 1970 (roughly a period from 1969 to 1971). Only the

changes from the base period simulation model will be indicated. Product

prices were changed to represent producer prices under the EEC uniform

grain price policy. Land and labor coefficients were changed to reflect

increased productivity. Land availability remains unchanged, but labor

and capital availabilities were set at an upper limit. Demand was based

on 1970 estimates published by the FAO and the EEC.

‘Mpgpiuir-l970(2) contains only one change from 1970(1). Feed grain

demand for each region was based on a feed-grain-to-meat-consumption ratio

equal to the base period ratio.

.ESESEHEF‘197°(3) differs from 1970(2) in two respects. One, a

high upper limit, based on historical utilization, was placed on land

availability for the EEC regions. Two, feed grain demand was changed to

represent an increase in the feed-grain-to-meat-consumption ratio.

.5222£H£7'1970(U'K') is the same as 1970(1), except that product

prices for United Kingdom food wheat, feed wheat and feed grain were

changed to reflect an expanded EEC with the United Kingdom as a member.
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The results of this model will be discussed separately.

Base Period Simulation

In discussing the results of Model 1, initial consideration will

be given to comparing the base period simulation results with actual base

period data. It should be remembered that Model I is a closed model.

Production for export to non-model countries and imports from non-model

countries are pp: included in the simulated or actual base period data.

Total regional base period production and trade are presented in Tables 5

and 7 in order to illustrate the proportion of total production and trade

covered by the model. The results for 1970 also pertain only to the reg-

ions included in the model.

In making comparisons between actual and simulated conditions, in-

sight into the ability of the model to reproduce the base period will be

gained. Unfortunately, no statistical tests exist to indicate whether

or not results from the simulation model should be accepted or rejected.

Acceptance or rejection rests on what the researcher is willing to accept.

Obviously, differences of opinion will exist on what is acceptable. But

one should remember that selecting levels of significance in statistical

hypothesis testing also involves subjective judgment.

Production

The base period simulation model did an excellent job of repro-

ducing regional grain production levels for Model I requirements. Actual

and base period simulation production levels for Model I are presented in

Table 5.
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In addition, Table 5 contains average total production by the model

regions.1 Ratios of simulated production to actual production are 1.0

in nearly all cases.2

The United States' food wheat production by the simulation model

was approximately two percent greater than actual production (a ratio

of 1.02). Simulated food wheat production by the United Kingdom and

Italy was 10.6 and 3.1 percent under actual production (ratios of .89“

and .969).

Over and under-production of feed grain involved the same three

regions. Simulated feed grain production by the United States was 0.5

percent under base period production, while for the United Kingdom and

Italy, it was over by 2.0 and 11.6 percent, respectively. The food

wheat and feed grain simulation results for the United States indicate

 

1Note that "actual Model I base period production" (Column 2) is

not necessarily equal to "average total production" by a region during

the base period (Column 1). For food wheat and feed grain, actual Model

I production reflects only the needs of the model and is defined, for a

given region, by the following relationship: Model I production equals

Model I demand, plus exports to model regions, minus imports from model

regions. For example, Model I base period relationships for French

food wheat, in metric tons, are: model demand 2 6,“61,000 (Appendix

Table 8, Col. 1); exports to model regions a 695,000 (Table 7, Col. 2);

and imports from model regions 8 219,000 (Table 7, Col. 2). Thus

6,“61,000 + 695,000 - 219,000 = 6,937,000, the actual Model I food wheat

production figure for France listed in Table 5, Column 2. Feed wheat

production is constrained by upper and lower limits as set by the de-

mand restraint and the minimum production restraint. Total and actual

feed wheat production are the same (Columns 1 and 2) reflecting the

assumption of no interregional trade in feed wheat.

2A ratio of simulated production to actual production of 1.0

means the simulated quantity and the actual quantity are equal. A ratio

greater than 1.0 indicates over-production by the simulation model, and

a ratio of less than 1.0 indicates under-production by the simulation

model.
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Table 5. Grain production, total, Model I actual, and Model I simu-

lation, base period (1959/60-1961/62)

Total pro- Actual pro- Simulated pro-

duction for duction for duction for

Commodity and Region all uses Model I regions Model I regions

 

(1) (2) (3)

--------1000 metric tons--------

Food Wheat

United States 32,255 17,272 17,651

Canada 9,522 6,951 6,951

United Kingdom 1,36“ 1,36“ 1,220

France 7,971 6,937 6,936

West Germany 2,68“ 1,572 1,572

Italy 7,610 7,610 7,375

Benelux 913 913 913

Feed Wheat

United States l,“29 l,“29 1,“29

Canada 1,503 1,503 1,503

United Kingdom 1,576 1,576 1,576

France 2,739 2,739 2,739

West Germany 1,82“ 1,82“ 1,82“

Italy 252 252 12“

Benelux .529 529 529

Feed Graina

United States 13“,822 128,052 127,396

Canada A 11,719 10,587 10,587

United Kingdom 6,536 6,059 6,181

Francg 10,H36 9,7“0 9,7“0

West Germany 5,950 5,676 5,678

Italy “,658 “,596 5,129

Benelux 1,653 1,322 1,322

 

aBarley, oats, corn, sorghum

that food wheat was slightly more profitable than the actual levels of

production imply. The opposite is true for Italy and the United Kingdom.

Feed wheat production by the simulation model equaled the upper

limit as prescribed by the demand restraint in all regions except Italy.

Italian feed wheat production was equal to the level of the minimum pro-

duction restraint, implying that resources were more productive in feed

grain and food wheat production.
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In general, the operation of Model I in simulating base period

production was encouraging. The results suggest that for the prede-

termined product prices and the fixed levels of the restraints, the co-

efficients utilized were representative of resource productivity in the

base period.

Trade
 

The results of the transfer activities, representing trade be-

tween the regions, were not as consistent as were the production activities.

Table 6 presents actual and simulated interregional grain trade between

Model I regions. Many commodity transfers that occurred during the base

period were not represented in the simulation solution. Some important

transfers, involving substantial quantities, were eliminated in the simu-

lation solution, for example, the United States' food wheat shipments to

the Benelux countries and Canadian food wheat exports to West Germany.

In interpreting the results of the transfer activities, four points

should be considered. One, the transfer costs utilized may not reflect

the actual transfer charges. There is undoubtedly some error in the

estimates of transfer costs, as some of the estimates were of necessity

based on fragmentary information. However, errors in transfer costs

should not be considered as solely responsible for the elimination of some

transfer activities and the over or under-estimation of others.

A second point seems to be of greater importance, namely, the con-

stant cost nature of the transfer activities in the model. Once a trans-

fer activity is brought into the solution, shipment continues until export

supply is exhausted or demand satisfied. Increasing transfer costs are

not provided for.
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Table 6. Grain trade, Model I actual and Model I simulation, base

,period (1959/60-1961/52)
.......

 

Model I Model I

Commodity and Region actual trade simulated trade

(1) (2)

--------1000 metric tons--------

Food Wheat

U.S. to U.K. 592 1,186

U.S. to France 70 --

U.S. to Germany 28“ 1,251

U.S. to Italy 663 --

U.S. to Benelux 6“5 --

Canada to U.S. 196 --

Canada to U.K. 2,“52 2,1“1

Canada to France 1“9 --

Canada to Germany 932 --

Canada to Italy 191 1,088

Canada to Benelux “83 1,173

France to U.K. 138 --

France to Germany 511 “75

Grance to Benelux “6 --

Feed Graina

U.S. to Canada 5“1 --

U.S. to U.K. 2,616 2,811

0.8. to France 32 --

U.S. to Germany 1,1“6 “99

U.S. to Italy 260 --

U.S. to Benelux 3,“25 3,778

Canada to U.S. 275 --

Canada to U.K. 365 --

Canada to Germany “3 166

Canada to Benelux 2“ --

U.K. to Germany 10“ --

U.K. to Italy 5 --

U.K. to Benelux 122 ~-

France to U.K. 18“ --

France to Germany 236 863

France to Italy 268 --

France to Benelux _ 207 --

 

aBarley, oats, corn, sorghum

(--) Indicates zero
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A third important consideration involves the operation of the

world market for grains. Grain is not necessarily traded on the basis

of minimum cost and comparative advantage. Bilateral agreements, pref-

erential trading regulations, state trading, export subsidies and a host

of other institutional arrangements influence the observed trading pat-

terns. It was not possible to include all of these institutional arrange-

ments in the model.

Finally, it is possible to rationalize some of the simulated trans-

fer activities. Shipments from Canada and the United States to European

ports involve approximately the same transfer costs. In addition, the

practice of trans-shipment of U.S. and Canadian grains through Canadian

ports makes allocation of exports by source difficult. Thus, the fact

that simulated food wheat exports from the U.S. and Canada to Germany

were only three percent greater than base period exports by these countries

is reasonable and acceptable. Likewise, simulated Canadian food wheat ex-

ports to the Benelux countries exceeded actual exports by the United States

and Canada by only four percent.

There are additional positive aspects about the results presented

in Table 6. The simulated food wheat shipments from Canada to the United

Kingdom and from France to West Germany are approximately equal to actual

base period transfers. Also, simulated feed grain exports from the United

States to the United Kingdom and the Benelux countries are fairly accurate.

One can also look at the operation of the transfer activities in

terms of total trade between model regions. Because of the relationship

between model demand, production, exports and imports (see footnote 1,

this chapter), a solution that accurately simulates model production will

also closely reproduce total interregional trade by the model regions.
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Such is the case for Model I, especially for those regions that are pri-

marily importers or exporters.

Table 7 presents total, actual model, and simulated model imports

of good wheat and feed grain by Model I regions. In general, the im-

ports of the major importers are accurately represented by the simula-

tion solution. For the four major food wheat importers in the model (the

United Kingdom, West Germany, Italy and the Benelux countries), the largest

error involved Italy, where simulated imports exceeded actual imports by

27.5 percent; for West Germany and the Benelux countries, actual and simu-

lated food wheat imports were equal; for the United Kingdom, simulated

food wheat imports exceeded actual imports by five percent. Taking the

BBC countries as a unit, we find that simulated food wheat imports were

greater than actual imports by only four-tenths of one percent!

Essentially, the same results were obtained for feed grain imports

(Table 7). For West Germany and the Benelux countries, actual and simu-

lated feed grain imports were equal. Simulated feed grain imports by the

United Kingdom were 11.2 percent below actual imports. Likewise, for the

BBC as a whole, simulated feed grain imports were 9.6 percent below actual

imports. The failure of the simulation solution to include feed grain im-

ports by Italy and Canada is unfortunate. These two countries imported

slightly over one million metric tons of feed grain during the base period.

Exports of food wheat and feed grain by Model I regions to other

regions in the model are also presented in Table 7. In addition, Table 7

contains average total exports by the exporting regions in the model.

Simulated food wheat exports by the United States and Canada are very

close to actual exports during the base period. French food wheat exports

in the simulation solution are 220,000 metric tons below actual exports
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Table 7. Grain imports and exports by region, total, Model I actual,

and Model I simulation, base period (1959/60-1961/62)

 

Total Model I Model I

from all actual from simulated from

Commodity and Region countries model regions model regions

(1) (2) (3)

--------1000 metric tons--------

IMPORTS:

F033 Wheat

United States 196 196 --

United Kingdom “,087 3,183 3,327

France “61 219 --

West Germany 2,6“7 1,726 1,726

Italy 1,162 853 1,088

Benelux 1,570 1,173 1,173

BBC 5,8“0 3,971 3,987

Feed Graina

United States 3“3 275 --

Canada 571 5“1 --

United Kingdom “,766 3,16“ 2,811

France 357 32 --

West Germany 3,277 1,529 1,529

Italy 2,315 533 --

Benelux “,508 3,778 3,778

BBC 10,“57 5,872 5,307

EXPORTS:

5033 Wheat

United States 17,1“9 2,25“ 2,“37

Canada 8,968 “,“03 “,“02

France 1,707 695 “75

Feed Graina 12,052 8,018 7,088

Canada 1,187 707 166

France 1,571 895 863

United Kingdom 302 231 --

 

aBarley, oats, corn, sorghum

(-—) Indicates zero

(31.7 percent). This result represents import substitution by France

as food wheat imports were reduced to zero; hence, exports were reduced

so that domestic demand could be satisfied. Consequently, net food wheat
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exports (exports minus imports) by France were the same in the simulation

solution as during the base period.

Regional feed grain exports are erratic in the case of Canada and

the United Kingdom (Table 7). Simulated Canadian feed grain exports were

only 166,000 metric tons as compared with 707,000 metric tons in the base

period. This result represents import substitution similar to that de-

scribed above for French food wheat. The elimination of feed grain ex-

ports from the United Kingdom can be partially explained by the fact that

the United Kingdom's feed grain exports are almost entirely barley for

brewing. Barley for brewing is higher priced than barley for feed, making

the United Kingdom's feed grain export price higher relative to other feed

grain exporters.

Resource Use--Base Period and 1970

The discussion of resource use in Model I will be concerned with

the four variations of the model: base period simulation, 1970(1), 1970(2),

and 1970(3). The base period simulation results provide the basis for com-

parison with the alternative models for 1970. It is assumed that resource

use for grain production in the base period solution is representative of

actual resource use during the base period. This assumption is based on

the results of Model I in reproducing base period production. The three

categories of resources will be discussed individually.

Land
 

Land use by the three grain producing activities in each region is

presented in Table 8. In looking at these results, recall that a new set

of coefficients was introduced into the 1970 models to represent increased

yields per acre. Thus, although the same quantity of land may be used,
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grain production increases.

Table 8. Resource use, Model I base period simulation and 1970, all

  

graina

ESEB* LSBEF‘ ca ifag

Region and Model hectares man hrs. U.§.

(1) (2) (3)
 

---------millions of units---------

United States

Base period 57.725 792.7 1,79“.“

1970(1) “7.572 591.2 1,971.0

1970(2) 52.9“0 66“.7 2,193.“

1970(3) 57.725 732.7 2,391.8

Canada

Base period l“.727 109.8 385.5

1970(1) 1“.727 97.“ “39.8

1970(2) 1“.727 98.5 “38.6

1970(3) 1“.727 100.8 “36.2

United Kingdom

Base period 2.820 111.“ 233.8

1970(1) 2.820 6“.8 265.5

1970(2) 2.820 6“.9 265.7

1970(3) 2.820 6“.“ 263.2

France

Base period 7.963 “72.0 78“.“

1970(1) 7.963 283.6 938.7

1970(2) 7.963 28“.2 952.0

1970(3) 9.169 326.8 1,086.9

West Germany

Base period 3.068 157.1 208.6

1970(1) 3.068 10“.9 228.9

1970(2) 3.068 10“.9 228.9

1970(3) 3.198 108.2 238.2

Italy

Base period 6.329 822.7 681.1

1970(1) 6.285 501.3 870.0

1970(2) 6.329 502.7 876.5

1970(3) 6.789 535.7 9“O.8

Benelux

Base period .773 “5.2 136.5

1970(1) .773 31.6 1“5.3

1970(2) .773 31.6 1“5.3

1970(3) .798 32.3 150.1

-‘

aFood wheat, feed wheat, barley, oats, corn, and sorghum
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For the United States, Canada and the United Kingdom, the quantity

of land available was the same for all four models. Canada and the United

Kingdom used all of the land available in each run of Model I presented

in Table 8. Land use in the United States varied considerably between

models. In Model I-1970(1), approximately 10.2 million hectares of land

were transferred out of grain production at the minimum price fixed by the

reservation activity; this represented a decrease of 17.6 percent below

base period utilization.3 As feed grain demand was increased, land use

in the United States increased until it was back to the base period level

in Model I-1970(3). The estimated land use pattern for the United States

reflects its role as a residual supplier in the Model I solutions for 1970.

For France, West Germany, Italy and the Benelux countries, the

quantity of land available was the same for the first three variations of

Model I: base period simulation, 1970(1) and 1970(2). Except for Italy,

all of the land available was used by the EEC regions in the first three

variations of Model I. For Italy, Model I-1970(1) showed a decrease of

only one percent below base period use.

The operation of Model I-l970(3) with available land equal to

base period land use resulted in an infeasible solution." This re-

sult provided important information because it indicated that the quan-

tity of land available was insufficient to meet the product demand

requirements. It was decided to place an upper limit, based on

3

1 hectare = 2.“? acres

u

The "short output" of the CDM 2 Linear Programming Routine in-

dicates whether or not the problem has an optimal solution, no feasible

solution, or an infinite solution. Irwin and Kiel, 22: cit., p. 16.
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historical land use, on the land available to the regions of the EEC.

Model I-1970(3) was re-run and an optimal solution obtained. Substantial

changes in land use occurred for France and Italy. France utilized ap-

proximately 1.2 million hectare (15 percent) more land for grain produc-

tion than during the base period. Italy increased land use by seven per-

cent over the base period. Minor increases were recorded for West Germany

and the Benelux countries.

Labor
 

Labor utilization in Model I is presented in Column 2 of Table 8.

The changes between the base period simulation results and the 1970 models

are extremely interesting. The changes in quantity of labor used reflect

changes in grain production and labor coefficients. The latter changes

were introduced to represent increased labor efficiency.

For the United States, the maximum reduction in labor input occurred

in Model I-1970(l). Converting the man hours to man years, approximately

8“,OOO less full time workers are utilized in Model I-l970(l) than in the

base period.5 This represents a decrease of 25.“ percent or roughly 2.5 per-

cent per year. If we assume that a farm family averages “.5 people and

that no other family members are employed in grain production, approximate-

ly 378,000 people in the United States would be affected by the reduction

in labor required for grain production.6

 

51 man year equals 2“OO man hours or 1 man working eight hours a

day for 300 days.

6In 1959, the U.S. farm population was 16,592,000 and there were

3,703,89“ farms or “.“8 people per farm. U.S.D.A., Agricultural Sta-

tistics, 1962, pp. 512 and 52“.
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Model I-1970(2) and 1970(3) showed an increase in labor input for

the United States over the 1970(1) results. In the 1970(3) version of

Model I, the reduction from the base period was only 7.6 percent or

25,000 full time workers. This reflects the substantial variations in

United States' grain production in the 1970 models.

Labor utilization in Canada is essentially the same for the three

models representing 1970. The 1970 models show an average reduction of

approximately “,800 full time workers below the base period level; this

represents a 10.3 percent decrease. Since land use in Canada by the

three 1970 models is the same, the small variations in labor input are a

result of production shifts between food wheat, feed wheat and feed grain

(see Table 9).

The number of full time workers released by 1970 for nonfarm and

other farm employment in the United Kingdom averages l9,“OO. This repre-

sents a “1.7 percent decrease from the base period level of labor use.

Considering the small percentage of the U.K. labor force employed in

agriculture, a “1.7 percent decrease in labor used in the grain sector

is important.

French labor use in 1970 varies with the amount of land utilized.

Labor input in grain production in Model I-1970(l) and 1970(2) is esti-

mated at 28“ million hours or 39.8 percent below the base period level.

Land use increased by 15 percent in Model I-1970(3); this was accompanied

by a proportional labor increase of 15 percent. Nevertheless, French

labor use under the assumptions of Model I-1970(3) is 60,500 full time

workers less than during the base period.

Estimated 1970 labor utilization for grain production in West Ger-

many, Italy, and the Benelux countries follows a pattern similar to that
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for France. Model I-1970(1) and 1970(2) shows nearly a constant amount

of labor being used by each region; 105, 502, and 31.6 million hours

for West Germany, Italy and Benelux, respectively. The decreases from

the base period are 33 percent for West Germany, 39 percent for Italy

and 30 percent for the Benelux countries. As in the case of France,

labor use in Model I-l970(3) increases for West Germany, Italy and

Benelux, but by a much smaller percentage; the absolute levels of utili-

zation under the assumptions of Model I-1970(3) remain below the base

period.

For the BBC as a whole, the maximum decrease in the number of full

time workers in grain production by 1970 is estimated at 239,900 or 38.5

percent below utilization during the base period. The minimum reduction

is l6“,lOO workers or 26.3 percent. The latter result reflects the in-

creased production of grain by the EEC regions under the assumptions of

Model I-1970(3).

Capital

The utilization of capital in the various Model I solutions is

presented in Column 3 of Table 8. Not much emphasis will be placed on

these results. Capital coefficients and restraints were incorporated in-

to the model to represent "variable" capital requirements. Variable cap-

ital was defined to include such items as machinery costs (fuel, oil, re-

pairs), seed costs, fertilizer and insecticides. Finding representative

data on variable capital requirements was extremely difficult. Consis-

tent definitions of capital items are almost nonexistent. Because of the

inadequate information available, it was decided not to change the capital

coefficients for the 1970 models. The results can thus be interpreted as

lower limits on the amount of variable capital used in 1970. Increased
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capital input per metric ton of grain would further increase capital

utilization.

One set of comparisons concerning capital utilization was made.

Index numbers of total current farm operating expenses for European coun-

tries were published by the FAO in 1961.7 The 1959 values of the index

(1950-52 = 100) for the European countries in Model I are:

Belgium 137 Netherlands 170

France 166 Italy 159

West Germany 150 United Kingdom 135

These indexes were compared with the percentage increases in capital

utilization for the corresponding regions as presented in Table 8. In no

cases do the increases in variable capital used in grain production (for

the ten-year period from the base period to 1970) exceed the increases

in total current farm operating expenses presented above. This is true

even though the FAO figures cover a shorter period. During the period

from 1950 to 1960, total current farm operating expenses in the United

States increased by 3“ percent.8 This too, is larger than the increases

in capital utilization by the United States and Canada presented in Table

8. These rough comparisons provide additional support for the claim that

the 1970 capital utilization estimates by Model I can be interpreted as

lower limits.

Production in 1970

Estimates of regional grain production by four versions of Model I

are presented in Table 9. The base period simulation results are the same

 

7U.N.-FAO, Towards a Ca ital Intensive Agriculture. Part 15

General Review, Geneva, 1961, p. 55.

8U.S.D.A., Farm Income 19“9-62, State Estimates (A Supplement

to the Farm Income Situation for July 1965), pp. “5 and 63.
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as those discussed in conjunction with Table 5. The results for 1970 are

compared with the base period simulation solution because the model ad-

justs from the simulation results, not from the actual base period data.

It is true that the economies involved adjust from the actual rather than

the simulated situation. Hence, one might want to make some comparisons

with the actual base period figures reported in earlier tables.

Table 9. Grain production, Model I base period simulation and 1970

 

Base

Commodity and Region period 1970(1) 1970(2) 1970(3)

simulation

(1) g (2) (3) (9)

--------1000 metric tons--------

Food Wheat

United States 17,651 16,050 16,050 16,050

Canada 6,951 7,166 6,023 “,773

United Kingdom 1,220 -- 50 --

France 6,936 6,77“ 8,367 9,513

West Germany 1,572 3,“75 3,“?5 3,“75

Italy 7,375 8,3“0 7,8“1 7,99“

Benelux 913 1,980 1,980 1,980

Feed Wheat

United States l,“29 1,800 1,800 1,097

Canada 1,503 2,350 2,350 1,198

United Kingdom 1,576 2,100 2,100 1,“82

France 2,739 “,250 “,250 3,905

West Germany 1,82“ 2,5“0 2,5“0 2,5“0

Italy 12“ 610 610 12“

Benelux 529 820 820 820

Feed Graina

United States 127,396 l“5,300 165,183 18“,121

Canada 10,587 12,256 13,756 16,909

United Kingdom 6,181 8,156 8,111 8,719

France 9,7“0 12,308 10,785 13,“81

West Germany 5,678 “,10“ “,10“ “,“98

Italy 5,129 7,539 8,“85 10,607

Benelux 1,322 “07 “O7 “93

 

a

Barley, oats, corn, sorghum

(--) Indicates zero
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The 1970 production of food wheat by the United States in all

three 1970 models is below the base period simulation output. The reduc-

tion represents a decrease of approximately 1.6 million metric tons or

9.1 percent. This result reflects the elimination of food wheat exports

by the United States in the 1970 variations of Model I. The estimated

level of production is equal to expected domestic demand as prescribed

by the demand restraint.

Estimated Canadian food wheat production by the 1970 models is

both above and below the base period level. Under the assumptions of

Model I-l970(1) production increased by 3.1 percent. As feed grain de-

mand was increased in Model I-1970(2) and 1970(3), Canadian food wheat

production decreased. The decreases from the base period were 13.“ and

31.3 percent for Model I 1970(2) and 1970(3). The latter percentage repre-

sents a decrease of about 2.2 million metric tons.

For the United Kingdom, the pattern of food wheat production in

the 1970 models is unrealistic. Output is zero or near zero in all 1970

variations of Model I. These results give little indication of what will

happen by 1970. Certainly, the United Kingdom is not going to cease food

wheat production. The close similarity of food wheat and feed grain

prices in the United Kingdom seems to account for the large shift from

food wheat to feed grain production. The United Kingdom food wheat price

used in Model I-1970(1), 1970(2) and 1970(3) was only one percent above

the feed grain price; for the other regions in Model 1, food wheat prices

ranged from 10 to “8 percent above feed grain prices. United Kingdom

grain prices were changed substantially in Model I-l970(U.K.) to represent

an expanded EEC; the results of this model are discussed in a later section.

Two of the four EEC regions have the same estimated food wheat pro-

duction in all three 1970 versions of Model I: West Germany and Benelux.
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West German production increased by about 1.9 million metric tons or 121

percent. Food wheat production by the Benelux countries in 1970 is esti-

mated at more than one million metric tons above the base period. These

results leave West Germany and the Benelux countries completely self-

sufficient in food wheat by 1970 (see Table 10).

Food wheat production in France, under the assumptions of Model I-

1970(1), is slightly below the base period level (2.3 percent). This re-

sult is associated with the movement to self-sufficiency by West Germany

and the Benelux countries.9 Model I-1970(2) and 1970(3) indicate large

increases in French food wheat production. The maximum increase above

the base period is 37.2 percent or approximately 2.6 million metric tons.

Food wheat production in Italy is different in each 1970 version

of Model I. All three estimates are greater than simulated base period

production. The maximum increase occurs in Model I-1970(l) where estimated

production is about one million metric tons (13 percent) above simulated

base period production.

Feed wheat production in Model I-l970(l) and 1970(2) is equal to

the upper limit prescribed by the demand restraints. In Model I-1970(3)

feed wheat production was equal to the level of the demand restraint in

only two regions, West Germany and Benelux. French feed wheat production

in Model I-1970(3) is between the limits (2.12 and “.25 million metric

tons) established by the minimum production and the demand restraints.

For the four remaining regions (United States, Canada, United Kingdom and

Italy), feed wheat production equaled the minimum production level. The

results for the United States, Canada and the United Kingdom are associated

 

9

Discussion of the possibility of food wheat self-sufficiency by

West Germany and the Benelux region is deferred until Chapter V.
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with the movement of resources out of feed wheat production and into feed

grain production. This movement is in response to the increased feed

grain demand specified for Model I-1970(3). Resources previously used for

feed wheat production in Italy are transferred to food wheat and feed

grain by Model I-1970(3).

In most cases, changes in feed grain production as reported in

Table 9, were opposite to those estimated for food wheat. Thus for the

United States and Canada, feed grain production increases in each 1970

version of Model I. The sizeable increases in the United States, ranging

from 17.9 million to 56.7 million metric tons, reflect increased domestic

and foreign demand. Canadian feed grain production increases in Model I-

1970(1) and 1970(2) are due entirely to estimated increases in domestic

demand. The large increase estimated by Model I-1970(3), (about three

million metric tons above 1970(2)), allows Canada to export more than 1.7

million metric tons of feed grain (Table 10).

United Kingdom feed grain production increased almost two million

metric tons (32.0 percent) in Model I-1970(l) as compared with the base

period simulation results. This large increase is primarily due to the

elimination of United Kingdom food wheat production in Model I-1970(l).

Feed grain production decreases slightly in Model I-1970(2) and then in-

creases by about 600,000 metric tons in Model I-1970(3) as resources

shift out of feed wheat production. Because of the zero or near zero

level of food wheat production, estimated 1970 feed grain production is

certainly above the level than can reasonably be expected. For a discuss-

ion of this problem see Chapter VI.

West Germany and the Benelux region show a similar pattern of feed

grain production in the 1970 variations of Model I (Table 9). Estimated
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production in both regions is reduced as resources are shifted out of feed

grain production into the food wheat activity. Both regions exhibit a

small increase in production under the assumptions of Model I-l970(3);

this result reflects the increased utilization of land by West Germany and

the Benelux countries (see Table 8).

French feed grain production is greater than during the base period

in each of the 1970 models. The increases range from about 1.0 million to

3.7 million metric tons. The latter figure represents a 38.“ percent in-

crease over the base period level of production. The large increase in

land utilization by France in Model I-l970(3) is allocated to both food

wheat and feed grain production, increasing the output of both commodities.

The level of feed grain production in Italy equals domestic demand

in each 1970 variation of Model I. The maximum level of production

(10,607,000 metric tons) is a little more than twice as large as the simu-

lated base period level.

Trade in 1970

Directly related to the production levels presented in Table 9 are

the estimates of imports and exports contained in Table 10. As in the

case of production, the 1970 trade results of Model I will be compared

with the base period simulation solution.

The import estimates in Table 10 contain some rather startling re-

sults. For food wheat, the most significant change is the almost complete

elimination of imports by the EEC in 1970. The small quantity of food

wheat imported by Italy in Model I-l970(2) and 1970(3) reflects a shift of

resources to feed grain production to meet the increased demand for feed

grains.
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Table 10. Grain imports and exports by region, Model I base period

simulation and 1970 ‘ ' "

 

Base

Commodity and Region period 1970(1) 1970(2) 1970(3)

simulation

(1) (2) (3) (“)

--------1000 metric tons--------

IMPORTS:

Food Wheat

United States -- -- -- --

United Kingdom 3,327 “,860 “,810 “,860

France -- -- —- --

West Germany 1,726 -- -- --

Italy 1,088 -- “99 3“6

Benelux 1,173 -- -- --

EEC 3,987 -- “99 3“6

Feed Graina

United States -- -- -- --

Canada -- -- -- --

United Kingdom 2,811 2,189 2,153 “,111

France -- -- -- --

West Germany 1,529 “,958 5,701 7,758

Italy -- -- -- --

Benelux 3,778 5,309 6,3“3 7,9““

EEC 5,307 10,267 l2,0““ 15,702

EXPORTS:

F033 Wheat

United States 2,“37 -- -- --

Canada “,“02 “,566 3,“22 2,173

France “75 29“ 1,887 3,033

Feed Graina

United States 7,088 10,01“ 1“,197 18,035

Canada 166 -- -- 1,778

France 863 2,““2 -- --

United Kingdom -- -- -- --

 

a

Barley, oats, corn, sorghum

(--) Indicates zero

Because of the low level of production in Model I-1970(l), 1970(2)

and 1970(3), estimates of United Kingdom food wheat imports are quite

large (about “5 percent above the simulated base period level).
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The feed grain import estimates presented in Table 10 require

very little interpretation. The three main importing regions, the United

Kingdom, West Germany and Benelux, continue to import large quantities of

feed grain in 1970. The important point to note is the large increase in

feed grain imports by the EEC in response to changes in feed grain demand.

Under the minimum assumptions of Model I-1970(l), imports of feed grain

by the EEC are about twice as large as the simulated base period level.

The 1970(2) and 1970(3) versions of Model I show even larger increases in

feed grain imports by the EEC.

The Model I estimates of grain exports in 1970 follow logically

from the production and import estimates previously discussed. Exports of

food wheat by the United States are eliminated. At the same time, the

United States' feed grain exports increase rapidly until Model I-l970(3),

the United States exports over 18 million metric tons. In Model I-1970(2)

conditions are such that the United States provides all the import re-

quirements of the model regions.

Canada and France compete for the food wheat export market in the

1970 variations of Model I. Canada is the major exporter in Model I-l970(1).

But as French food wheat production expanded in Model I-1970(2) and 1970(3),

Canadian food wheat exports decreased and France filled the gap.

The appearance of feed grain exports by Canada in Model I-1970(3)

is also associated with increased food wheat production and exports by

France. Canada adjusted to the losses occurring in the food wheat.export

1 market by reducing food wheat production and increasing feed grain produc-

tion to create an exportable surplus.

The pattern of French feed grain exports in 1970 is very interesting.

Model I-1970(l) sets French feed grain exports at approximately 2.“ million
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metric tons, while in Model I-1970(2) and 1970(3) French feed grain ex-

ports are zero. Two factors account for these results. First, the in-

creased food wheat exports in Model 1-1970(2) and 1970(3) require ad-

ditional limited resource. Secondly, increased levels of domestic feed

grain demand in Model I-l970(2) and 1970(3) put further pressure on

French resources. The net result is that French feed grain production

in Model I-l970(2) and 1970(3) is equal to domestic demand, and no ex-

portable surplus is created.

Expanding the EEC to Include the United Kingdom

As indicated in the introduction to this chapter, United Kingdom

grain prices in Model I-1970(l) were adjusted to represent an expanded

EEC with the U.K. as a member. The new variation of Model I was identi-

fied as Model I-l970(U.K). Inclusion of the United Kingdom in the EEC

changed relative and absolute grain prices in the U.K. considerably.

United Kingdom grain prices used in Model I-1970(l) and Model I-l970(U.K.)

in U.S. dollars per metric ton are:

Food Feed Feed Food Wheat

Wheat Wheat Grain Fezd Grain

Model I-1970(1) 73.27 73.00 72.63 1.01

Model I-1970(U.K.) 96.25 89.88 81.71 1.18

The results of Model I-1970(U.K.) will be compared with the Optimal

solution of Model I-l970(l). The production response to the price changes

in the United Kingdom is of importance. Food wheat production increased

from zero in Model I-l970(1) to “.86 million metric tons in Model I-l97O

(U.K.). This result allows the U.K. to become self-sufficient in food

wheat, a characteristic exhibited by the other major food wheat importers

in Model I (West Germany and Benelux) when uniform EEC grain prices were

introduced. Associated with the increase in food wheat production, U.K.
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feed grain production fell from 8.156 million metric tons in Model I-1970(l)

to 3.731 million metric tons in the model representing an expanded EEC.

The changes in grain production by the United Kingdom in Model I-

1970(U.K.) altered labor and capital utilization. Land utilization remain-

ed unchanged, but the input of labor and capital increased by 5.1 and 6.9

percent over the level in Model I-1970(l). This result reflects a larger

labor and capital input per metric ton of food wheat output. In addition,

the results indicate that l,“OO less full-time workers will be available

for other farm and nonfarm employment.

The price changes and the resulting production changes in the U.K.

affect production, trade and resource utilization throughout the model,

especially for the exporting regions. Only the major changes will be dis-

cussed. For the United States, feed grain production increased, permit-

ting an increase of feed grain exports to the United Kingdom, amounting

to “.“ million metric tons. A small decrease (282,000 metric tons) in

United States feed grain exports to West Germany was indicated by the

solution to Model I-l970(U.K.). About 1.1 million hectares more land was

utilized by the United States in Model I-1970(U.K.) than in Model I-1970(l).

Corresponding increases were indicated for labor and capital.

The major repercussions from including the United Kingdom in the

EEC were felt by Canada. Food wheat shipments from Canada to the United

Kingdom fell from “.57 millon metric tons in Model I-1970(1) to zero in

Model I-1970(U.K.). Land, labor and capital were transferred out of

Canadian grain production at the minimum prices fixed by the reservation
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activities.10 Canadian food wheat production fell to 2.6 million metric

tons, the expected level of domestic demand.

Relatively smaller changes were made in French production, trade

and resource use. Food wheat production fell (29“,000 metric tons), and

feed grain production increased (282,000 metric tons). The French pro-

duction shifts were in response to the United Kingdom's movement to food

wheat self-sufficiency. French food wheat shipments to the United Kingdom

were eliminated, and feed grain shipments to West Germany increased slight-

ly (276,000 metric tons).

General Implications of Model I

A number of general implications are suggested by the results of

Model I. It appears that, except for the importation of quality wheats

for blending purposes, the EEC will be self-sufficient in food wheat by

1970. The quality hard wheat required for blending will come primarily

from the United States and Canada. There is even some possibility that

the EEC will achieve self-sufficiency in durum wheat, as EEC durum pro-

ducers are granted special protection under the grain regulations adopted

in December 196“.

Secondly, it is evident that the import demand for feed grains will

be considerably larger by 1970 and that the United States will benefit by

increased exports. A doubling of base period feed grain exports by the

United States appears entirely possible. The role of France in providing

feed grains to the EEC depends on what assumptions are made about France's

 

loResource use for grain production by Canada in Model I-l970(l)

and 1970(U.K.) is as follows (millions of units):

1970(1) 1970(U.K.)

Land hectares) 1“ .73 11.16

Labor (man hours) 97.“ 76.0

Capital (U.S. dollars) “39.8 331.0
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domestic demand for feed grain. In Model I-1970(l) an exportable surplus

existed. But when different feeding ratios were postulated and domestic

demand requirements increased, France ceased exporting feed grain and

produced only for domestic requirements.

Thirdly, under the assumptions about increased labor efficiency,

Model I indicates that about 35 percent less labor will be required for

grain production in the EEC by 1970 than during the base period. If the

current high level of industrial employment continues, the absorption of

surplus agricultural labor in the EEC should be easier than in the

United States during the past decade. Pockets of unemployment will

certainly occur, especially in the poorer areas of southern Italy.

Fourth, expansion of the EEC to include the United Kingdom would

affect Canada more severely than the other exporting countries in Model

I. The loss of the United Kingdom's wheat import market left Canada with

about 3.57 million hectares of idle land. Increased domestic demand for

feed grain and/or substantial feed grain exports as indicated by Model I-

1970(3) would lessen Canada's adjustment problem.

A more detailed discussion of the economic and political implica-

tions of Model I and Model 11 is presented in Chapter VI.



CHAPTER V

QUANTITATIVE RESULTS: MODEL II

The general development of Model II was presented in Chapter III.

Recall that Model II is a minimizing model. The objective function min-

imizes gross expenditures by the EEC for food wheat, feed wheat and feed

grain. Regional specification is different from Model I. Model II omits

the United Kingdom but addsAustralia and Argentina. Each EEC region in

the model has a production activity for each commodity. Minimum levels

of production are specified for each commodity and producing region.

Food wheat and feed grain are traded interregionally; feed wheat is not

traded. The non-EEC regions in the model supply food wheat and feed

grain to the EEC regions at a fixed price. An upper limit is placed on

the quantity of exports available in the non-EEC regions. Finally, de-

mand restraints specify the quantity of each commodity required for do-

mestic use by the EEC regions.

The format for presenting the results of Model II is similar to

that used for Model I. Initially, a summary of the characteristics of

the various forms of Model II will be presented. Next, base period simu-

lation results will be compared with actual base period data. Finally,

the 1970 versions of Model II will be compared with each other and with

the simulated base period results. The chapter concludes with a general

comparison of Models I and II.

7“
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Variations of Model II

Four variations of Model II were utilized:

1. Base period simulation

2. 1970(1)

3. 1970(2)

“. 1970(3)

M2221 II-base 235222 simulation was the model used to reproduce

the relationships existing during the base period (1959/60-1961/62).

Product prices in the objective function were wholesale prices for the

production activities and c.i.f. prices for the importing activities.

All prices were selected to represent prices existing at the four reg-

ional centers. Hence, c.i.f. prices were adjusted to represent movement

from the ports of entry to the regional centers. Production coefficients

were the same as those used in Model I-base period simulation. Land

availability was estimated as the actual quantity used for base period

production. Demand reflected base period domestic disappearance. Min-

imum production was equal to average production during the base period.

Export supplies (import availabilities) were based on average exports to

EEC members during the base period.

.ESSSi II-1970(1) was based on a set of technical and institution-

al relationships expected to exist in 1970 (roughly a period from 1969

to 1971). Product prices for the production activities were set equal

to the expected regional target prices under the EEC uniform price regu-

lations. Import prices were adjusted according to the standard quality

differentials adopted by the EEC. Land and labor coefficients were ad-

justed to reflect increased efficiency. Land availability was unchanged.

Demand and minimum production levels were derived from’estimates published

by the EEC. Export supplies were adjusted on the basis of projected net

exports established by the FAO.
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.5222£.II'197°(2) differs from 1970(1) in two respects. One, an

upper limit, based on historical utilization, was placed on land avail-

ability for the EEC regions. Two, feed grain demand for each EEC region

was based on a feed-grain-to-meat-consumption ratio equal to the base

period ratio.

£2231 II-l970(3) is different from Model II-1970(2) in two re-

spects. One, feed grain demand for each EEC region is changed to repre-

sent a 25 percent increase in the base period feed-grain-to-meat-consump-

tion ratio. Two, the upper limit on the supply of United States' feed

grain was increased from 9.3 to 16.8 million metric tons.

Base Period Simulation

As in the case of Model I, production for export to non-model

countries and imports from non-model countries are 225 included in the

simulated or actual base period data. Tables 11 and 12 present total

regional base period production and trade in order to illustrate the pro-

portion of total production and trade covered by Model II. It follows

that results for 1970 also pertain only to the regions of the model.

Production

The simulated base period production levels of Model II are almost

identical to actual grain production during the base period (Table 11).1

Two factors are responsible for the results in Table 11. One, the levels

of the minimum production restraints were equal to average model produc-

tion during the base period. Two, the quantity of land available for

 

1"Actual" production for a given region in Model II equals average

base period production (Column 2, Table 11), minus average base period

exports to non-model countries, (minus feed wheat production in the case

of food wheat).
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grain production was estimated as the actual amount used for base period

production. Thus the restraints of the model insured that simulated and

actual production would be identical. The two cases (feed grain in

Benelux and West Germany) where simulated production exceeds actual pro-

duction are due to a slight over-estimation of base period land use by

the two regions.

Table 11. Grain production, total, Model II actual, and Model II simu-

lation,fibase¥period (1959/60-1961/62)

 

Total pro- Actual pro- . Simulated pro-

duction for duction for duction for

all uses Model II regions Model II regions

(1) (2) (3)

--------1000 metric tons--------

Food Wheat

Benelux 913 825 825

France 7,971 6,78“ 6,78“

West Germany 2,68“ 1,997 1,997

Italy 7,610 7,376 ' 7,376

EEC 19,178 16,982 16,982

Feed Wheat

Benelux 529 529 529

France 2,739 2,739 2,739

West Germany 1,82“ 1,82“ 1,82“

Italy 252 252 252

EEC 5,3““ 5,3““ 5,3““

Feed Graina

Benelux 1,653 l,“80 1,“81

France 10,“36 9,591 9,591

West Germany 5,950 5,75“ 5,759

Italy “,658 “,655 “,655

EEC 22,697 21,“8O 21,“86

 

aBarley, oats, corn

Trade

The simulation of trade flows between the regions of Model II was

not any better than in the case of Model I. Essentially the same reasons
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apply as were suggested for Model I (see page 51 Chapter IV). In Model

II, there are no transfer costs as such, but the availability of a lim—

ited quantity of imports at a fixed price has the same effect. The

other arguments, pertaining to institutional arrangements and errors in

measurement, are unchanged.

The results of the various forms of Model II contained transfer

activities that were not in the solution, but that could come into the

solution without changing the value of the objective function. That is,

the Delta (J)'s (Z 'Cj’ or simplex criteria) were zero, but the activity

1

was not "in" the solution. Such a condition indicates that alternative

optimal solutions exist. Investigation of the activities involved led

to the conclusion that although alternative levels for commodity transfers

between pairs of regions exist, total exports by a given region would be

subject to only minor changes. In addition, total imports by the EEC

regions would not change because of the action of the demand restraints

and the land restraint. The land restraint fixes the amount of total pro-

duction by the three production activities in each region, and the demand

restraint fixes the amount of consumption. Thus, total imports for the

deficit regions equals the difference between production and demand.

Since the results are presented in terms of total exports and imports by

the regions of the model, it was decided that the solutions obtained were

adequate for this study.2

 

2The reasons for the occurrence of alternative optimal solutions

are connected with the special nature of the restraints used. Discussion

of the transfer activities involved will help illustrate the relationships.

In Model II-base period simulation, four transfer activities were not in

the solution but had zero Delta (J)'s: (1) food wheat from Canada to

Benelux; (2) food wheat from Canada to France; (3) food wheat from the

continued next page
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Trade flows, in terms of total trade between model regions, are

presented in Table 12. (Table 12, Column 1 also contains gross imports

and exports by the model regions). The simulated food wheat and feed

grain imports presented in Table 12 are very close to actual imports by

the model regions. For the model regions that do not export grain

(Benelux, West Germany and Italy during the base period), simulated and

actual imports should be equal if simulated production is equal to actual

production. The differences existing in Table 12 reflect the manner in

 

Footnote 2 (continued) -- United States to France; and (“) food

wheat from Argentina to West Germany. For the United States and Argen-

tina, total exports were at the limit prescribed by the export supply

restraint (i.e., the restraints were binding). Canada exported 87,800

metric tons of food wheat less than the upper limit. Thus at most,

Canadian food wheat exports could increase by 87,800 tons, while total

exports by other regions were falling by a like amount. This is a

small amount when compared to total exports of about 5.0 million metric

tons.

In Model II-1970(1) and 1970(2) the same two transfer activities

were not in the solution but had zero Delta (J)'s: food wheat from

France to Benelux, and food wheat from Argentina to West Germany. To

understand the France to Benelux activity, it is necessary to understand

that food wheat exports by France and Italy to Benelux (or West Germany)

have the same delivery price under the proposed EEC regulations ($10“.95

per metric ton for Benelux, and $106.25 per metric ton for West Germany).

Thus the program is unable to distinguish between food wheat exports

from France or Italy in the 1970 versions of Model II. The amount of ex-

ports by France and Italy is equal to the difference between production

and domestic consumption. Whether it is exported to Benelux or West

Germany is immateria1,total exports will be the same. This claim is sup-

ported by the results of Model II-1970(3) in which France exported all of

its food wheat surplus to West Germany, and Italy exported its surplus to

Benelux. The solution to Model II-1970(3) also showed two transfer ac-

tivities not in the solution but with Delta (J)'s equal zero; they were

food wheat from France to Benelux and from Italy to West Germany. These

activities could enter the solution but total exports by France and Italy

would remain the same. Likewise, as explained above, total imports by

West Germany and the Benelux region would remain the same. The Argentine

transfer activity is similar to the Canadian situation; the maximum

change would be only 270,300 metric tons.

To investigate the validity of the above statements, the prices of

the four transfer activities not in the solution of the base period simu-

lation model but with zero Delta (J)'s were lowered (one at a time),

continued next page
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which actual and simulated imports were determined.3

Model II also performed well in simulating total exports during

the base period (Table 12). The upper limits on export supply were set

equal to average exports to the EEC during the base period. Simulated

exports are equal to the upper limits (actual) in all but two cases,

Canadian food wheat exports and Australian feed grain exports.

In general, Model II was highly successful in reproducing base

period conditions. This success was primarily due to the nature of the

activities and restraints used in the model. The general outcome of the

base period simulation model could be predicted in advance. Having the

simulated results correspond closely with actual production and trade is

an important advantage. As expected 1970 conditions are introduced into

the model, the changes resulting represent movement from the actual as

well as from the simulated base period conditions.

 

Footnote 2 (continued) -- and the model was re-run yielding four

new optimal solutions. The effect of lowering the prices was to bring

the excluded activities into the solution. The results support the

above reasoning; total exports and imports by the model regions remained

the same, but trade between individual pairs of regions changed as the

new activities came into the solution. Since the trade results of Model

II are presented in terms of total regional exports and imports, the

initial optimal solutions were judged as accurate.

3The "actual" regional imports listed in Table 12 are based on

imports from Model II regions as reported in EEC and FAO publications.

The simulated import estimates reflect the identity: imports equal de-

mand, minus production, plus exports (ignoring changes in stocks).

Actual and simulated imports in Table 12 would be equal if actual im-

ports were calculated on the basis of the above identity. Feed grain

imports by the Benelux region and West Germany would be an exception

because simulated feed grain production was not equal to actual produc-

tion (Table 11).
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Table 12. Grain imports and exports by region, total, Model II actual,

and Model II simulation, base period (1959/60-1961/62)

Total Model II Model II

from all actual from simulated from

 

Commodity and Region countries model regions model regions

(1) (2) (3)

........1000 metric tons--------

IMPORTS:

F033 Wheat

Benelux 1,570 1,3“8 l,“35

France “61 291 271

West Germany 2,6“7 2,230 1,80“

Italy 1,162 1,162 l,“16

EEC 5,8“0 5,031 “,926

Feed Graina

Benelux “,508 “,708 “,770

France 357 38 18

West Germany 3,277 2,055 2,078

Italy 2,315 1,800 1,7“6

EEC 10,“57 8,601 8,512

EXPORTS:

“7352! Wheat

United States 17,1“9 1,661 1,661

Canada 8,968 1,75“ 1,666

Argentina 2,156 660 660

Australia “,813 “17 “17

France 1,707 521 521

Feed Graina

United States 12,052 “,862 “,862

Canada 1,187 70 70

Argentina 3,335 2,“61 2,“61

Australia 986 500 393

France 1,571 727 727

aBarley, oats, corn, sorghum

Resource Use-Base Period and 1970

35251

As explained in Chapter III, resource use in Model II is tied to

the quantity of land made available for grain production. In the base

periodlmodel and in Model II-1970(l) the amount of land utilized (and
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available because of the equality in the restraints) by each region was

the same (Table 13). The quantity available was equal to estimated base

period utilization.

Table 13. Resource use, Model II base period simulation and 1970, all

 

 

grain?

Land _+' Labor Capital

Region and Model hectares man hrs. U.S. $

(1) (2) (3)

--------millions of units--------

Benelux

Base period .7985 “6.1 l“l.“

1970(1) .7985 28.0 152.3

1970(2) .823 28.7 157.0

1970(3) .823 28.7 157.0

France

Base period 7.8395 “6“.7 772.3

1970(1) 7.8395 279.“ 928.5

1970(2) 9.027 321.0 1,05“.7

1970(3) 9.027 321.0 1,05“.7

West Germany

Base period 3.2260 166.7 219.8

1970(1) 3.2260 100.“ 237.5

1970(2) 3.296 102.2 2“2.5

1970(3) 3.296 102.2 2“2.5

Italy

Base period 6.2175 808.2 670.2

1970(1) 6.2175 “98.6 860.2

1970(2) 6.670 532.3 923.3

1970(3) 6.670 532.3 923.3

aFood wheat, feed wheat, barley, oats, and corn

Model II-1970(2) was run with the base period quantity of land

available, but an infeasible solution was obtained. The supply of grain

from the production and import activities was not sufficient to meet the

predetermined level of demand. The availability of land was changed to

‘represent a maximum based on historical utilization; Model II-l970(2) was

re-run and an optimal solution obtained. The quantity of land used in
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Model IIu1970(2) is equal to the maximum specified (Table 13). The largest

increase occurred in France where approximately 1.2 million hectares of

15.1 percent more land was utilized in Model II-1970(2) than during the

base period. A “50,000 hectare increase (7.3 percent) is indicated for

Italy. Smaller increases are estimated for the Benelux region and West

Germany.

The first run of Model II-l970(3) contained only one change from

Model II-1970(2); feed grain demand for each EEC region was adjusted to

represent a 25 percent increase in the base period feed-grain-to-meat-

consumption ratio. An infeasible solution was obtained for this version

of Model II-1970(3). The infeasible solution indicated that production

and imports of feed grain were not enough to meet the increased feed

grain demand; this result occurred even though EEC land availability was

at a maximum. With feed grain supplies exhausted, Canada and the United

States still exported no food wheat to the EEC. This illustrates the

startling reduction in food wheat imports by the EEC and the possible

shortage of feed grain supplies.

Based on the results of Model I, which illustrated the tremendous

potential for feed grain production and export by the United States, the

supply of U.S. feed grain exports in Model II-1970(3) was increased from

9.3 to 16.8 million metric tons. This change made it possible to obtain

an optimal solution for Model II-1970(3).

sage.

Labor utilization in Model II (Table 13), follows a pattern simi-

lar to Model I (Table 8). Labor utilization by Model 11 in 1970 is be-

low the base period level in all regions. For the EEC as a whole, Model

II-1970(l) shows a decrease of 2“1,3OO full time workers (39 percent)
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from the base period level. Because of the increased land use, the de-

crease estimated by Model II-1970(2) and 1970(3) is not as large:

208,900 full time workers or 33.8 percent.

Capital

In input of capital in Model II (Table 13) is similar to the re-

sults of Model I (Table 8). The comments in Chapter IV concerning cap-

ital use and capital coefficients also apply torModel II. The figures

presented for 1970 do not contain the influence of increased capital in-

put per unit of output and hence, represent lower limits for the produc-

tion levels involved. For the EEC as a whole, capital use for grain

production in Model II-1970(2) and 1970(3) is estimated at approximately

2.“ billion U.S. dollars, or 31.8 percent above the base period level.

Production in 1970

Estimated grain production in 1970 by the regions in Model II is

presented in Table 1“. Food wheat production by M0de1 II-l970(l),

1970(2) and 1970(3) is the same. Estimated increases from the base period

are 11.3, 19.5, 7.0 and 25.5 percent for the Benelux region, France, West

Germany and Italy, respectively.

Feed wheat production by the 1970 variations of Model II is equal

to the minimum level prescribed by the production restraint. For the EEC

as a whole, an excess demand (demand minus production) for feed wheat of

2.1 million metric tons is created for 1970. Three things might occur:

one, wheat identified as food wheat in the model could be used for feed

wheat; two, feed grain could be substituted for feed wheat; finally, feed

wheat could be imported (not provided for in this model). Because of the

surplus of food wheat in the model, food wheat will probably be denatured
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Table 1“. Grain production, Model II base period simulation and 1970

 
 

Base

Commodity and Region period ’1970(l) 1970(2) 1970(3)

simulation ;

(1) -- - 52‘) (a) m

--------1000 metric tons--------

Food Wheat

Benelux 825 918 ' 918 918

France 6,78“ 8,10“ 8,10“ 8,10“

West Germany 1,997 2,137 2,137 2,137

Italy 7,376 9,25“ 9,25“ 9,25“

EEC 16,982 20,“l3 20,“13 20,“13

Feed Wheat

Benelux 529 585 585 585

France 2,739 3,272 3,272 3,272

West Germany 1,82“ 1,952 1,952 1,952

Italy 252 317 317 317

EEC 5,3““ 6,126 6,126 6,126

Feed Graina

Benelux l,“81 1,560 1,6“5 1,6“5

France 9,591 11,619 15,027 15,027

West Germany 5,759 6,257 6,“7O 6,“7O

Italy “,655 6,321 7,889 7,889

EEC 21,“86 25,757 31,031 31,031

 

aBarley, oats, corn

and used for feeding.

The important production estimates for Model II involve feed

grain output in 1970 (Table 1“). All four regions respond to the in-

creased demand with larger production. The changes from the base period

reported for Model II-l970(l) reflect changes in the production coeffi-

Cients and minor changes in land use.“ The increases in feed grain

‘_‘

u

Resource use by class of commodity (food wheat, feed wheat or

feed grain) can be estimated from the model results. Thus for Model II,

land use in feed grain production is as follows (thousand hectares):

continued next page
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production from Model II-1970(l) to Model II-1970(2) and 1970(3) reflect

increased land availability and use. The additional land specified for

the latter two models is all used in feed grain production.

Consequently, the maximum feed grain production increases are

estimated under the assumptions of Model II-1970(2) and 1970(3). Esti-

mated increases from the base period are 11.1, 56.7, 12.3, and 69.5 per-

cent for the Benelux region, France, West Germany and Italy, respectively.

Far the EEC as a whole, the maximum increase is about 9.5 million metric

tons or ““.“ percent; the minimum increase (Model II-1970(1) is about

“.3 million metric tons or 19.9 percent.

Trade in 1970

Total trade between model regions, as estimated by the 1970 vers-

ions of Model II, is presented in Table 15. For two regions in Model II,

France and Italy, food wheat imports are eliminated in 1970. Italy

switches from a net importer of about 1.“ million metric tons in the base

period to a net exporter of nearly 600,000 metric tons in 1970. Benelux

and West Germany import the same quantities of food wheat in all 1970

versions of Model II. Benelux imports about 200,000 metric tons (1“.6

percent) less in 1970 than estimated by the base period simulation Model.

West German food wheat imports in 1970 are practically the same as esti-

mated for the base period. Total EEC food wheat imports in 1970 are be-

low the estimated base period level by 1.8 million metric tons (37.2

percent).

__

Footnote “ (continued) --

Base 1970(2),

Period 1970(1) 1970(3)

Benelux ““6.1 ““6.1 “70.6

France “,O“7.6 “,O“8.l 5,235.6

West Germany 2,057.8 2,057.8 2,127.8

Italy 1,826.8 1,826.7 2,279.9
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Table 15. Grain imports and exports by region, Model II base period

simulation and 1970

 

Base .1

Commodity and Region period 1970(1) 1970(2) 1970(3)

simulation

(1) ' (2) (3) (“)

--------1000 metric tons--------

IMPORTS:

Food Wheat

Benelux l,“35 1,225 1,225 1,225

France 271 -- -- --

West Germany 1,80“ 1,867 1,867 1,867

Italy 1,“16 -- -- --

EEC “,926 3,092 3,092 3,092

Feed Graina

Benelux “,670 5,330 6,536 8,581

France 18 -- -- --

West Germany 2,078 3,599 “,193 6,859

Italy 1,7“6 3,089 2,702 5,350

EEC 8,512 12,018 13,“31 20,790

EXPORTS:

Food Wheat

United States 1,661 —- -- --

Canada 1,666 -- -- --

Argentina 660 35“ 35“ 35“

Australia “17 590 590 590

France 521 1,551 1,551 1,551

Italy -- 597 <597 597

Feed Graina

United States “,862 8,515 7,“39 16,811

Canada 70 -- -- --

Argentina 2,“61 1,757 1,757 1,757

Australia 393 -- -- 68“

France 727 1,7“6 “,235 1,537

aBarley, oats, corn, sorghum

(--) Indicates zero

Feed grain imports by the three importing regions of the EEC,

lBenelux, West Germany and Italy, are greater in all 1970 versions of

‘Hodel II than in the base period simulation Model. Imports of feed grain

‘by'the Benelux region and West Germany exceed the simulated base period
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level by l“.l and 73.2 percent in Model II-l970(1). Additional increases

are estimated by Model II-l970(2) and 1970(3). Model II-1970(3) indicates

that the Benelux countries will import about twice as much feed grain as

during the base period. For West Germany, Model II-1970(3) predicts

more than a three-fold increase in feed grain imports above the base

period level.

Italian feed grain imports in Model II-1970(2) fell (387,000 metric

tons, 12.5 percent) below estimates by Model II—l970(1). This result is

associated with the large increase in Italian feed grain production under

the assumptions of Model II-1970(2) (Table 1“). The increase in land

available allowed Italian feed grain production to expand more than the

increase in demand, thereby reducing imports. With production the same

in Model II-1970(3) as in 1970(2) Italian feed grain imports increased

substantially in the former model in order to satisfy the increased level

of demand.

Maximum EEC feed grain imports as estimated by Model II-1970(3)

are about 12.3 million metric tons (2““ percent) above the simulated base

period level; the minimum increase (Model II-l970(1))is 3.5 million metric

tons (“1.2 percent). I

Estimated food wheat exports by the exporting regions in Model II

are the same in all 1970 variations of the model (Table 15). Food wheat

exports by the United States and Canada to the EEC are eliminated in the

1970 models. Of the non-EEC members, Australia is the only one to export

all of its food wheat export supply in 1970 (590,000 metric tons).5

_¥

sExporting "all of its food wheat export supply" means that the

Testimated quantity of food wheat available for export in 1970 by Australia

'to the EEG was exhausted. This is the quantity fixed by the upper limit

Of Australia's export availability restraint..
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Argentina exported 270,000 metric tons of food wheat less than the upper

limit fixed for Model II-l970(l), 1970(2) and 1970(3). The major in-

creases were recorded by France and Italy. French food wheat exports in

1970 are about three times as large as during the base period. Italy

changes from a net importer to a net exporter of food wheat. Of the esti-

mated total EEC food wheat import requirements in 1970 (3.092 million

metric tons), 70 percent is provided by the EEC members France and Italy.

Feed grain exports in 1970, as estimated by Model II (Table 15),

reflect changes in production and demand. Model II-l970(l) estimates

United States' feed grain exports to the EEC at approximately 8.5 million

metric tons, 75.1 percent above the simulated base period level. But in

Model II-1970(2) where EEC land use expands, United States' exports de-

cline by about 1.1 million metric tons, (12.6 percent). The latter re-

sult occurs, even though EEC feed grain demand is “.2 million metric tons

greater in Model II—1970(2) than in Model II-1970(1). Since EEC feed

grain production does not increase in Model-II 1970(3), United States ex-

ports equal the upper limit for that model, 16.8 million metric tons.

Argentina feed grain exports to the EEC are the same in all 1970

variations of Model II (Table 15). The quantity exported is equal to the

upper limit set by the export supply restraint. The decline from the base

period reflects the expected increase in domestic demand for feed grain

in Argentina by 1970.

Feed grain exports by Australia are eliminated in Model II-1970(l)

and 1970(2). In Model II-1970(3) the increase in EEC demand for feed

grain is such that Australia exports 68“,OOO metric tons to the EEC. In-

creasing the export supplies of either the United States or Argentina or

both in Model II-1970(3) would reduce or eliminate exports by Australia.
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The quantity of French feed grain exports to other EEC regions

increases rapidly under the assumptions of Model II-l970(l) and 1970(2).

Model II-1970(l) estimates French feed grain experts at about 1 million

metric tons greater than during the base period. Slightly over “.2 mil-

lion metric tons of feed grain exports from France are estimated by Model

II-l970(2). This represents a six-fold increase above the simulated base

period level of feed grain exports. Two factors are associated with this

rapid increase: one, the large production response by France to the in-

creased availability of land in Model II-1970(2); and two, the substitu-

tion, by EEC feed grain importers, of imports from the United States with

imports from France in Model II-1970(2).

Model II-1970(3) shows French feed grain exports falling consider-

ably below the level estimated by Mddel II-1970(2). The increased demand

for feed grain specified for Model II-1970(3) forces France to retain

more feed grain for domestic feeding purposes. Consequently, less feed

grain is available for export by France. This pattern corresponds with

the results of Model 1, except that feed grain exports by France were

eliminated entirely in Model I-1970(3).

Model I and Model II compared

The results of the various forms of Model I and Model II show simi-

larities and differences that need to be discussed. In general, there

seem to be more similarities between the two models than there are im-

portant differences. The result of the base period simulation versions

of Model I and Model II are quite similar for those activities that can be

compared. Because of the nature and the level of the restraints used,

Model II appeared to do a better job in reproducing base period production

and trade.
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Estimates of grain production in 1970 by Model II were less er-

ratic than those made by Model I. This result is due to the minimum

production restraints placed on all grain producing activities in Model

II. Thus, a zero level of production, as estimated by Model I-1970(1)

and 1970(3) (United Kingdom food wheat production), could not occur in

Model II.

Model I predicted food wheat self-sufficiency for the Benelux

region and West Germany in 1970. Model II predicts a considerably dif-

ferent situation with Benelux and West Germany importing about the same

quantity of food wheat as during the base period. The latter result

seems more likely to occur.6

The production responses to changes in land availability were

similar in Model I and Model II. In general, both models predicted

greater feed grain production as land availability was increased.

The trends in estimated imports of feed grain by the EEC are simi-

lar in Model I and Model II. A maximum expected increase of three times

the simulated base period level is predicted by Model I, whereas Model II

suggests a maximum increase of two and one-half times the simulated base

period level. Estimated EEC feed grain imports by Model 11 exceed those

by Model I primarily because Model 11 contains two additional suppliers,

Argentina and Australia. In addition, France tends to export more feed

6It should be noted that due to changes in relative prices, food

wheat production is likely to increase relative to feed grain, especially

in the Netherlands. Results of the 196“ harvest support this expectation

and lend credibility to the direction of the shift estimated by Model I.

For the Netherlands,tota1 grain production increased by 200,000 metric

tons over 1963 despite a reduction of 12 percent in the harvested acreage

of feed grains. The increase was due almost entirely to the record wheat

crop of 718,000 metric tons, 35 percent above 1963, and 19 percent above

the previous high in 1962.

l ) USDA, The 1965 Western Europe Agricultural Situation (ERS- Persian

1“ , p. “6. h
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grain in Model II than in Model I.

Predicted exports of food wheat by the three regions (United

States, Canada and France) for which comparison can be made, show the

same pattern. Food wheat exports by the United States were eliminated

in all 1970 versions of Model I and Model II. Canadian food wheat ex-

ports to the EEC were eliminated in Model II; in Model I the maximum was

less than 500,00 metric tons. Recall that Canadian food wheat exports

to the European regions in Model I were eliminated when the EEC was ex-

panded to include the United Kingdom.

Feed grain exports were more evenly distributed in Model II than

in Model I. The upper limits on export supply specified for Model II

helped prevent the erratic feed grain export pattern estimated by Model I.

The United States was not allowed to supply all the feed grain import re—

quirements of the model as in as in Model I-1970(2).

Resource use in total grain production (food wheat, feed wheat and

feed grain) by the EEC regions in Model I corresponds closely with re-

source use in Model 11.7 For example, the estimated maximum reduction of

full time workers in the EEC by Model I was 38.5 percent (239,900)

workers); in Model II the maximum reduction was estimated at 39 percent

(2“1, 300 full time workers).

7Only the EEC regions can be compared as there are no production

activities for the non-EEC regions in Model II.



CHAPTER VI

ECONOMIC AND POLITICAL IMPLICATIONS

EEC Regions

The results presented in the previous two chapters suggest a

number of changes that may occur with the introduction of uniform grain

prices in the EEC. The purpose of this chapter is to present and evalu-

ate some of the aggregate aspects of the results. Political as well as

economic considerations will be discussed. In general, the EEC will be

considered as a unit vis53-vis other regions in the models.

The results of both Model I and Model II show 1970 EEC food wheat

production substantially above the base period level. The increases

range from 3.“3 million to 5.93 million metric tons (20.2 and 3“.8 per-

cent, respectively). For a rough comparison, the increase in total EEC

wheat production from 1951-53 to 1961-63 was 26.8 percent.1

The increases in production change the degree of food wheat self-

sufficiency in the EEC.2 Using model production and demand (i.e., ex-

cluding trade with non-model countries) the EEC was about 81 percent

 

1Computed from data in U. S. D. A., The Grain-Livestock Econ of

the Euro ean Economic Communit A Co 3_dim as ctatistics (8'3-

tigticaI §uI1etIn M0. 551), p. 29.- e azar ‘3?“EEEIEg percentage com-

parisons computed from different bases should be recognized. The respec-

tive bases for the above calculations, in millions of metric tons, were

17.0 (1959/60-1961/62) and 20.2 (1951-53).

2The degree of self-sufficiency is defined as the ratio of domes-

tic production to domestic demand (consumption). It is usually quoted

as a percentage.
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self-sufficient in food wheat during the base period. For 1970, Model II

estimates food wheat self-sufficiency at 95.6 percent. Estimates by

Model I range from 101.5 to 113.3 percent.

Although previous studies have not separated food wheat production

from feed wheat production, estimates of the degree of EEC self-suffic-

iency for all wheat do exist. In order to make valid comparisons between

the results of this study and studies involving all wheat, adjustments

have to be made. By assuming that the ratio of total production to model

production existing during the base period remains unchanged (i.e., the

quantity of production for trade with non-model regions changes by the

same proportion as model production), it is possible to expand the model

estimates of production to represent total EEC wheat production.3 First,

food wheat production was adjusted and then feed wheat production was

added to yield the following estimates of total EEC wheat production in

1970 (million metric tons):

Model I-1970(1) 31.381

Model I-1970(2) 32.613

Model I-1970(3) 33.2““

Model II (all 1970 31.266

versions)

Using the 1970 level of wheat consumption estimated by the EEC (30.17

million metric tons), it was possible to compute expected self-sufficiency

based on the above production figures.“ The estimates obtained range from

3The ratios utilized for food wheat were 1.126 for Model I and

1.129 for Model II. These ratios were computed from data in Tables 5

and 11. The adjustment ratio for feed wheat is 1.0, reflecting the

assumption of no trade in feed wheat.

EEC, Lg marché commun des produits agricoles-Perspectives

"1970", p. 93.
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103.6 percent to 110.2 percent.

The EEC study, using their own production estimates, predicted

1970 wheat self-sufficiency at 100 percent.5 The same estimate is

arrived at under both income assumptions used by the EEC. It is evi-

dent that the EEC's wheat production estimate is slightly lower than the

adjusted estimates of Model I and Model II presented above.

The FAO, using a procedure similar to the EEC's, predicted EEC

wheat surpluses (production minus consumption) of 2.6 and 2.“ million

metric tons, depending upon the income assumption employed.6 The FAO

figures yield EEC wheat self-sufficiency estimates of 108 and 109 percent.

All of the above estimates of EEC wheat self-sufficiency repre-

sent substantial changes from the base period (1959/60-1961/62) when the

EEC was 89.6 percent self-sufficient in all wheat, and had net imports

averaging 2.9 million metric tons per'year.7

The results of this study tend to support the FAO estimates. It

seems quite clear that wheat self-sufficiency by the BBC will be attained

by 1970. Data for the 196“ calendar year indicates that the changes pre-

dicted are already occurring. EEC wheat production is reported at about

29.0 million metric tons, 18.8 percent above the 1959-61 average.8 (The

weather in 196“ was good but not exceptional.) Thus, production in 196“

is only about one million metric tons below the predicted 1970 level of

consumption. Although 196“ consumption figures are not available, it is

 

SEEC, Ibid.

6FAO, "Agricultural Commodities--Projections for 1970," FAO Com-

modity Review 1962, Special Supplement, p. A-51.

7U.S.D.A., 22, cit., p. 12, computed from Table 3.01

8

U.S.D.A., The 1965 Western Europe Agricultural Situation (ERS-

Foreign 11“), p. 73.
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obvious that production may already equal or exceed total consumption.

The results of this study, as well as the FAO projections, sug-

gest the possibility of EEC soft wheat surpluses by 1970. This possi-

bility has been recognized by European officials.9 As early as 1961 the

FAO convened a conference in Rome to discuss the possible utilization of

10 More recent-

11

commodity surpluses expected to occur in Western Europe.

1y, a symposium on agricultural trade was held in Amsterdam. The dis-

posal of European and American surpluses was one of the principal topics

discussed. Upon returning from the Amsterdam meeting Professor L. W.

Witt reported, "Common market technicians suggest that future excess pro-

duction of certain commodities will be dealt with in this order: sub-

sidized export; internal diversion to lower scale uses; production con-

trol; and commodity grants and loans."12

France has already initiated a limited program of concessional‘

wheat sales. It is generally expected that France will have to increase

this program. The amount of increase in concessional sales depends on

how completely France (and Italy) replaces the United States and Canada

as suppliers to the EEC. The results of this study indicate that France

 

9EEC, L'aide alimentaire de la C. E. E. aux 9 en voie §2_develo -

ment--problémess at possibili-K§—’e1 esnfirEe: AgricuIture, N

WBrusse s, yl963.

10For a general review of problems and programs concerning food

surpluses see, U. N., Food Aid and Other Forms of Utilization ofA ri-

cultural Surpluses (FIE Commodity PoIIcy §m31es o. ome, 1565

11Proceedings, The American S sium on A ricultural Trade (Am-

sterdam, The Netherlands ,Nove er II-I5, I963; fifisterdam: Food and

Agriculture Center for European-American Trade).

12L. W. Witt, "Trip Report" (Department of Agricultural Economics,

Michigan State University, December 1963), p. 2. (Mimeographed.)
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and Italy can capture a major part of the EEC soft wheat import market.

The elimination of the United States and Canada as suppliers of wheat to

the EEC would certainly reduce the pressure for concessional sales by

France. Another alternative open to France is the possibility of de-

naturing wheat for domestic feeding, export within the EEC, and/or export

to non—EEC countries.13

However, the EEC will probably continue to import certain quality

wheats for blending purposes. Elmer Learn, reporting on an EEC study,

indicates that EEC quality wheat needs in 1970 will require imports of

l“
1.5 to 2.0 million metric tons. Other factors, such as inadequate

transportation and storage facilities, might temporarily prevent France

and Italy from capturing the entire EEC soft wheat market.

Consequently, the most likely situation for 1970 is one in which

the EEC has gross soft wheat exports of 3.0 to 3.5 million metric tons,

but continues to import 1.0 to 1.5 million metric tons of quality hard

wheat and durum wheat.

Model I and Model II estimates of 1970 feed grain production by

the EEC vary from 23.8 million to 31.0 million metric tons. These results

represent a range in increases from the base period of 2.“5 to 9.55 mil-

lion metric tons. Corresponding to the wide range of production estimates,

 

13For a comprehensive review of the costs of alternative outlets

for French grain, see: U.S.D.A., Foreign Agricultural Service, Outlets

for French Grain (prepared by L. Schertz and R. Cannon, Draft Rev. 1,

83585 21, 1965).

u

1 Elmer Learn, "Long-Term Effects of Common Market Grain Policies,"

Foreigg Agricultural Trade of the United States (January 1963), p. 17.
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the expected degree of feed grain self—sufficiency varies from 61.7 per-

cent to 77.1 percent. The estimates of selfwsufficiency are difficult

to interpret because they represent different levels of consumption as

well as different levels of production. Thus, the same expected level

of production (Model II-l970(2) and 1970(3))cou1d yield different self-

sufficiency estimates depending on the assumed level of demand. Never-

theless, these results can be compared with base period levels of feed

grain self-sufficiency of 81.1 percent for Model I and 73.7 percent for

Model II.

As in the case of wheat, it is desirable to expand the model re-

sults to represent total EEC feed grain production. Again, it is assumed

that the ratio of total production to model production existing during

the base period remains unchanged.15 Using this assumption the follow-

ing estimates of total EEC feed grain production in 1970 were obtained

(million metric tons):

Model I Model II

1970(1) 25.917 1970(1) 27.217

1970(2) 25.303 1970(2) 32.790

1970(3) 30.9“0 1970(3) 32.790

These results represent increases from the base period ranging from

11.5 to ““.5 percent.

The EEC study mentioned previously estimated total EEC coarse

grain (barley, oats, corn, rye, sorghums and millets) production in 1970

16
at 33.25 million metric tons. This figure can be used only for rough

 

15The ratios utilized for feed grain were 1.06“ for Model I and

1.0567 for Model II. These ratios were computed from data in Tables

5 and 11.

16EEC, Le marche commun des produits agricoles-Perspectives

"1970", p. 93 ."
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comparison since the results of Model I and Model II pertain only to

EEC production of barley, oats, and corn.

As in the case of wheat, the 196“ production figures indicate

that the predicted changes are starting to occur. EEC feed grain pro-

duction (barley, oats, other) for 196“ is reported at 25.“8“ million

metric tons or 9.1 percent above the 1959-1961 average.17

The fairly wide range of predicted EEC feed grain production is

the result of several factors. Important among these are changes in re-

source efficiency, changes in resource availability (land), and changes

in the level of demand.

The changes in land and labor coefficients to represent 1970 re-

source requirements were the same in Model I and Model II. Model II-

1970(1) provides a good measure of the feed grain production response to

changes in production coefficients. Model II-l970(1) employed almost

exactly the same amount of land in feed grain production as Model II-

base period simulation (see Chapter V, page 82). Hence, the “.27 mil-

lion metric ton increase in EEC feed grain production was due entirely

to changes in yields per hectare as fixed by the land coefficient.

Model I-1970(1) predicts EEC feed grain production at 3.02 million metric

tons above the base period simulation level. This result reflects in-

creased land and labor efficiency, but is also influenced by a reduction

in the amount of land devoted to feed grain production.

Increases in land availability and use increased expected EEC

feed grain production by about 5.3 million metric tons in both Model I

and Model II. This figure is about one-fourth of the base period level

 

17

U.S.D.A., The 1965 Western Europe Agricultural Situation, p. 73.
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of EEC feed grain production. If the level of land use and production

estimated by Model I-l970(3) was attained under the demand assumptions

of Model I-l970(l). expected EEC feed grain self-sufficiency would in-

crease from 75.7 percent to 90.“ percent, and expected imports would

fall from 10.3 million to 5.5 million metric tons. Applying Model II-

l970(3) EEC feed grain production to Model II-1970(l) demand, yields

similar results: self-sufficiency increasing from 71.5 percent to 86.1

percent, and imports falling from 12.0 million to 5.7 million metric

tons. These results illustrate the significance of changes in land use

within the EEC. The occurrence of a special set of circumstances (attain-

ment of the expected yield increases, utilization of the maximum amount

of land, and demand equal to the level assumed for Model I-l970(l) or

Model II-l970(l)) could alter the optimistic predictions about the level

of feed grain imports by the EEC.

The level of feed grain demand also influences the expected level

of production by the EEC, as well as the quantity of imports. Both Model

I and Model II show significant changes in production and imports as the

level of feed grain demand and other associated factors are varied.

As was stressed earlier, the level of feed grain demand is direct-

ly associated with the level of meat production and consumption. Three

levels of feed grain demand were postulated for this study: one based

on FAQ and EEC projections; a second based on a feed-grain-to-meat-con-

sumption ratio equal to the base period ratio; and a third based on a

25 percent increase in the base period feed-grain-to-meat-consumption

ratio. Thus, in estimating the 1970 level of feed grain demand, expected

meat consumption becomes a crucial element. The estimates of meat con-

sumption used in this study were based on population projections and
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expected responses to income changes (via income elasticities of demand),

with relative prices assumed constant. To meet the estimated high levels

of meat consumption, significant changes in the livestock industry of the

EEC will have to occur.

During the base period, red meat production in the EEC was highly

dependent on a milk cow-veal production operation. Feeding of beef, as

in the United States, was not widely practiced. By looking at the average

number of livestock by class during the base period in the EEC and in the

United States, one can see the differences in structure (Table 16). (The

human populations in 1960 were approximately the same, 169 million in the

EEC, 181 million in the United States.) Milk cows equaled ua.7 percent

of total cattle in the EEC while in the United States they represented

20.6 percent of the total cattle population.

Table 16 also indicates that the EEC horse, mule and donkey popula-

tion during the base period was larger than in the United States. The EEC

population of equines fell rapidly during the 1950's (from 6.6 million in

1950 to “.3 million in 1960) and will continue to fall during the 1960's.

A further reduction in the number of these animals will allow for the

maintenance of additional meat and/or dairy animals.

It is not likely that milk consumption in the EEC will increase

as rapidly as meat consumption. The figures in Table 17 show that 1960/

61 per capita consumption of milk in all EEC countries, except Italy, was

near the level in the United States. The figures further indicate that,

except for France, per capita meat consumption (all meat, beef and veal)

by the remaining EEC countries was considerably lower relative to the

United States than milk consumption. Projections by the EEC suggest that

by 1970 EEC per capita consumption of all meat will increase by 36.7 per-

cent over the 1957/58-1959/60 level (high income assumption); per capita
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Table 16. Livestock numbers by class of livestock, EEC and the United

State§,_average 1959-1961

 

United

States EEC

_ (1) .(2)

--------1000 head--------

Cattle (total) 95,625 u8,509

Milk Cows 19,667 23,6u0

Cattle less than 1 yr. old 25,710 9,u52

Cattle greater than 2 yrs. old “5,828 21,170

Hogs 57,505 33,581

Sheep and goats 32,91“ 21,803

Horses, mules, donkeys 3,139a u,1ee

Chickens 372,35“ 317,858

 

aAverage 1959-1960

Source: U.S.D.A., A ricultural Statistics, 1962; EEC, Statistiqge

Agricole,No. u, 19

consumption of beef and veal is expected to increase by no.7 percent;

and per capita milk consumption for the same time period and under the

same income assumption is expected to increase by only seven percent.
18

Consequently, the structure of the EEC livestock industry will

have to change substantially if the expected level of demand for meat is

to be met. Increases in meat imports might fill some of the needs.

until cheaper methods of preserving and transporting red meats are devel-

Oped, large increases in imports are unlikely. Likewise, importation of

live animals will increase, but the total quantity will not be large.

Substantial quantities of poultry can be imported as was evident prior

to the "chicken war" of 1963.

 

18

EEC, Le marchfi commun des produits aggicoles-Perspectives

"1970", pp. 157.1371,53'—‘""'

But
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Table 17. Consumption per capita, all meat, beef and veal, and milk,

 

 

1960/61 '

Beef and Milk

All meat veal (liquid)

(1) (2) (3)

--—-----kilograms per capita per year--------

United States 83.9 33.0 130.2

Canada 77.6 33.8 188.8

United Kingdom 67.9 22.0 197.u

Belgium-~Luxembourg 55.6 20.8 100.6

France 79.5 31.6 105.9

West Germany 57.0 19.2 109.3

Italy 28.6 13.8 63.6

Netherlands 46.6 18.7 120.6

Canada 5 U.S. .925 1.02u 1.850

U.K. 5 U.S. .809 .667 1.132

Bel-Lux § 0.8. .663 .618 .773

France 5 0.5. .888 .958 ' .810

w. Germany 9 U.S. .679 .582 .839

Italy § U.S. .391 .806 .488

Netherlands 5 U.S. .555 .567 * .926

 

Source: OECD, Food Consumption in the 0.E.C.D. Countries, Paris,

November, 1953 ,"""" ""— """—"" ""—

The EurOpean preference for lean red meat suggests that intensive

beef feeding similar to that in the United states will not occur. Thus,

the first change in EEC red meat production will probably be a feeding to

heavier weights of dairy type animals. Also, the eventual development of

specialized beef feeding operations seems likely, especially in France,

Italy and West Germany.
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All of the above factors influence the expected level of EEC feed

grain demand, production and imports. If the supply of meat does not in-

crease sufficiently to fill the expected level of demand, meat prices are

likely to rise, and the quantity demanded will be less than projected.

Such a combination of events would tend to reduce the level of feed grain

demand and the potential imports from non-EEC countries. 0n the other

hand, if meat production and consumption reaches the expected levels, the

1970 estimates of feed grain demand used in this study should be fairly

accurate.

Developments in the livestock industry also influence the distribu-

tion of resources, especially land, between the livestock section and the

grain sector. As livestock production increases, land devoted to per-

manent pasture is likely to increase. This would put pressure on the

amount of land available for grain production, since the increases in

available land specified for Model I and Model II are generally expected

to come out of pasture land. It does not seem likely that the area de-

voted to grain and the area devoted to pasture can increase simultaneous-

ly. The final distribution of land will, of course, influence EEC grain

production and hence, the level of imports from non-EEC countries.

The possible increases in gross feed grain imports by the EEC,

estimated by Model I and Model II, have already been presented. They

range from an increase of 39.7 percent to a three-fold increase over the

base period level of feed grain imports. Again, the assumed level of de-

mand is of critical importance to non-EEC suppliers. At the higher levels

of demand assumed for Model I-l970(3), and Model II-l970(3), France re-

tained more feed grain for domestic use and was left with little or no ex-

portable surplus. Under these conditions imports from non-EEC regions

rose rapidly.
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Egg-Resource 93:

Estimated changes in resource use by the regions of the EEC were

similar in Model I and Model II. Changes in the utilization of land have

been considered in previous sections of this chapter and in Chapters IV

and V.

The reduction in the number of workers employed in grain produc-

tion could create problems of adjustment within the EEC. The ability of

the EEC to adjust depends to a large extent on the level of employment in

the industrial sector as well as labor requirements in other sectors of

agriculture. The experience of the 1950's supports this claim. During

the period 1950 to 1960 the number of permanent agricultural workers in

the EEC declined by four million (16.8 to 12.9 million, or 29.“ percent.)

Yet by 1960 the overall unemployment rate ranged from only u.0 percent in

Italy, down to 0.9 percent in West Germany. The adjustment is even more

impressive when one realizes that as late as 1954, unemployment was 8.7

percent in Italy, 5.2 percent in West Germany, 5.0 percent in Belgium and

about 1.7 percent in France and the Netherlands.19 These figures imply

that absorption of surplus agricultural labor created only minor problems

during the 1950's.

This study estimates the maximum reduction in full time workers

employed in grain production in the EEC at about 291,300 workers, or 39.0

percent below the base period level of utilization. The minimum estimated

reduction is 16u,100 full time workers or 26.3 percent. If industrial ex-

pansion continues at near the rate experienced during the 1950's, the

surplus labor from grain production should be absorbed with little

difficulty.

 

1908cm, Manpgwer Statistics, 1960-1962, Paris, 1963
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Trade Creation, Trade Diversion, and the Cost of Protection

Chapter III reviewed aspects of the theory of economic integration

relevant to this study. Three concepts, derived from the theory, were

defined to measure the overall effect of the EEC grain policy. To review:

5331?. creation was defined as an increase in the value of commodities purchased

from low-cost pr oducer s (non-EEC regions); _t_r_'_a_c_l_e_ diversion occurs when

there is an increase in the value of commodities purchased from high cost,

protected EEC members (France and Italy), and/or a reduction in the value

of commodities purchased from low-cost producers (non-EEC regions); 23537

tizs_production‘gffggg_(cost of protection) was defined as an increase in

the total value of production by EEC countries minus the cost of providing

the increased quantity with imports from low-cost, non-EEC regions. The

latter measure assumes that the supply of imports from non-EEC regions is

perfectly elastic and hence, should be interpreted as an upper limit on

the increased cost of protection. Empirical estimates of the above con-

cepts were developed from the results of Model II.

Estimates of trade creation and trade diversion were combined to

yield estimates of the net effect of expected EEC grain policy. The esti-

mates were computed from the results of the food wheat and feed grain pro-

duction and trade activities. Feed wheat was omitted because it is not

traded. The measurement of trade diversion was separated into two com-

ponents, A and B. A equals the reduction in the value of commodities pur-

chased from non-EEC regions. 2 equals the increase in the value of com-

modities purchased from EEC members. The elements of the various measures

are easily recognized. Trade creation represents the increased purchase

of feed grain from non-EEC regions in the model. Trade diversion A is an

estimate of the reduction in the value of food wheat purchased from non-EEC
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regions. Trade diversion B is the combined effect of changes in food

wheat and feed grain trade within the EEC. The results for the various

1970 versions of Model II are as follows ($1,000):

1970(1) 1970(2) 1970(3)

Trade Creation 195,771 79,076 713,908

Trade Diversion

A 275,605 275,605 275,199

8 290,395 507,239 272,987

Net -920,179 -708,768 165,227

The net estimates equal trade diversion A plus 8, minus trade creation.

Two of the models estimated trade diversion greater than trade

creation. In Model II-l970(3) trade creation was greater than the com-

bined trade diversion effects. In order for the net effects of EEC grain

policy to be positive, events similar to those postulated for Model II-

l970(3) must occur. Otherwise the net effect is likely to be negative,

as indicated by Model II-l970(1) and 1970(2).

Two estimates of the cost of protection (negative production effect)

incurred by the EEC as a result of the proposed grain policies were cal-

culated. The first, based on the results of Model II-1970(l), yielded an

estimate of 261.8 million dollars. The second was derived from the re-

sults of Model II-1970(2) and 1970(3), and yielded an estimate of 369.8

million dollars. These figures are not exhorbitant when compared with

20
the cost of certain commodity programs in the United States. It should

 

20

In 1962 the cost of U.S. acreage diversion and price-support

payments for feed grain and wheat equaled 868.1 million dollars. U.S.

Congress, Joint Committee Print, Subsid and Subsid —Effect Pro rams

of the U.S. Government, 89th Cong., st Sess., 3oInt Committee Erint

Twashington:U.S. Government Printing Office, 1965), p. 39.
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be remembered that the estimates for the EEC involve only the cost of re-

placing a given increase in the quantity of domestic production with an

equal quantity of imports. Additional charges, due to export subsidies,

market intervention, and administration, would have to be considered in

order to obtain an estimate of the total cost to the EEC of the grain

program.

Non-EEC Regions

The results of Model I and Model II contain important information

about the possible influence of EEC grain policies on the non-EEC regions

in the models. Model I provides the most information because production

activities were specified for each non-EEC region in the model (United

States, Canada and the United Kingdom). Model II is less informative be-

cause it treated the non-EEC regions (United States, Canada, Argentina

and Australia) as outside suppliers with a fixed quantity of each commod-

ity available for export.

Non-EEC--Wheat
 

The movement ot self-sufficiency by the EEC virtually eliminated

food wheat exports by non-EEC regions. The United States exported 22 food

wheat in any of the 1970 versions of Model I or Model II. If United States'

production remains at the base period level and domestic consumption reach-

es the expected 1970 level, the elimination of exports to the EEC and the

United Kingdom leaves about 1.2 million metric tons of food wheat for the

United States to dispose of under P.L. 980 type programs. To avoid this

surplus within the framework and assumptions of Model I, the United States

would have to remove 571,000 hectares of land from wheat production.

Since the results of Model I-l970(1) and 1970(2) (closed model, no commodity
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surpluses) indicate 10.2 million and 9.8 million hectares of unused land

in the United States, the potential addition to food wheat surpluses

could be substantially greater than 1.2 million metric tons. Only in

Model I-1970(3) does the United States utilize the same quantity of land

for grain production as during the base period.

Canada faces some of the same problems as the United States with

respect to food wheat production and export. In Model I-1970(1), 1970(2)

and 1970(3), Canada utilizes the same quantity of land for grain production

as during the base period, but food wheat production and exports decline

in two of the three models (exports, in Model I-1970(3) are about one-half

the simulated base period level). In Model I-1970(U.K.), with the United

Kingdom as a member of the EEC, Canadian food wheat shipments are elimi-

nated and 3.6 hectares of land remain unused.

In a study on Canada and the EEC, Sol Sinclair contends that Canadian

bread wheat (Manitoba Northern) exports to the EEC are not in danger of

being replaced by domestic (EEC) production or by competing exporters.

He states:

Canadian bread wheat is almost in the class of a

monOpoly product on the world market, due to its

quality as a blender with other wheats in the

flour grist. ...Canadian wheat has an advantage

over all other imported varieties for this purpose

and therefore should constitute a larger proportion

of wheat imports. . . . it is reasonable to expect that

Canadian bread wheat exports to the Community will be

maintained, at least at pre-C.A.P. [Common Agricultural

Policy] levels.21

Sinclair predicts a similar situation for durum wheat exports. Con-

sequently, Sinclair expects total Canadian wheat exports to the EEC to

 

21

Sol Sinclair, Common Agricultural Policy of the EEC and Its

Im lications for Canada's Ex orts ana an ra e szmittee, fieport

K-g, revised June 30,1969), pp. 128, 129, 130
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continue at about 1.75 million metric tons. Whether or not Sinclair's

prediction comes true depends almost entirely upon the uniqueness of

Canadian wheat and new developments in the milling industry.

As mentioned previously, EEC experts acknowledge the need for

continued imports of durum wheat and quality hard wheat. It is expected

that these imports will come primarily from Canada and the United States.

Contrary to Sinclair's claim, it would appear that U.S. Dark Northern

Spring wheat is a good substitute for Canadian Manitoba Northern wheat.22

Likewise, U.S. durum and Canadian durum wheat have similar properties.

These wheats are grown in adjacent areas with similar climates and soil

types (Saskatchewan, Manitoba, Montana, North and South Dakota, and

Minnesota). Rather than a question of quality, Canada's advantage seems

to be in its ability to have large quantities ready for export, whereas

the United States' export supply of quality hard wheat and durum wheat

is relatively small and varies from year to year.

A further point involves the possible expansion of hard wheat and

durum wheat production in the EEC. There is little doubt that the EEC

grain policy is designed to encourage durum wheat production. The basic

target price at Duisburg is $125.00 per metric ton versus $106.25 per

metric ton for soft wheat. In addition, the price schedule adopted by

the Council in December 1969 introduces a "minimum price guaranteed to

23
the grower" of $195.00 per metric ton. This price will be supported by

subsidies to the growers as provided for in an earlier Council decision.

 

22EEC, Problemés relatifs 3 la ualité du blg, de la farine et du

ain dans 123 pays de __1a C.E.E. (We: AgricuT-tur-E',’ N3:- 77, Erusse'l's',_

1965. The results Bf'this study (page 29) indicate that Dark Northern

Spring and Manitoba wheat have similar properties.

2ahans G. Hirsch, "The Uniform Grain Price in the European Eco-

nomic Community," Foreign Agricultural Trade 25 the United States (Febru-

ary 1965), p. 8.
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A $195.00 producer price for durum wheat should increase production in

France and Italy, the two areas where durum wheat is already produced.

The production of quality hard wheat in the EEC is questionable because

current varieties are not suited for the climate in the wheat growing

areas. Nevertheless, it is unlikely that EEC imports of quality hard

wheat and durum wheat in 1970 will exceed 1.5 million metric tons.

Furthermore, these imports will come from the United States as well as

Canada. Hence, Sinclair's predictions for Canada seem somewhat over-

optimistic.

The estimates of United Kingdom food wheat production and trade,

derived from Model I, should be interpreted with caution. The zero or

near zero levels of production cause the estimated levels of food wheat

imports to be too high. A study done at Oxford University and published

by the U.S.D.A., contains estimates of United Kingdom food wheat produc-

tion in 1975 that range from 0.99 to 1.06 million long tons.2“ Assuming

that the United Kingdom produces about 1.0 million metric tons of food

wheat in 1970, the import estimates of Model I (Table 10) would have to

be reduced by 1.0 million tons leaving an import requirement of about 3.8

million metric tons. Introducing this assumption into Model I would

cause a number of adjustments. Some of the obvious changes are: one,

exports of food wheat to the United Kingdom from Canada and/or France

would be reduced; two, feed grain production in the United Kingdom would

be below the estimated level (Table 9); and three, feed grain imports by

the United Kingdom would increase (probably originating from the United

States). Additional adjustments are difficult to predict.

 

2“U.S.D.A., United Kingdom Projected Level of Demand, Su 1 , and

Imports of; Farm Products _i_n 1965 an 19 5 ERS-Fongn-l5), p. lg9. A

ong ton equaIs 2,290.0 pounds; a metric ton equals 2,209.6 pounds.
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Model II yielded a limited amount of information about expected

food wheat exports by Argentina and Australia to the EEC. The results

are adequately described in Chapter V (Table 15) and future discussion

seems unwarranted.

Estimated feed grain exports by non-EEC regions in Model I and

Model II indicate the possibility for considerable expansion, especially

by the United States. Although expansion of production within the EEC

is likely to be sizeable, the expected high levels of feed grain demand

result in further expansion of import requirements.

The United States, with its tremendous potential for increasing

feed grain production, seems to be in a favorable position to take ad-

vantage of increased feed grain requirements by the EEC and the United

Kingdom. The growing importance of corn and grain sorghums as livestock

feed is an added advantage for the United States. Table 18 indicates that

between 1950/51 and 1960/61 EEC corn consumption nearly tripled; sorghum

and millet, and barley consumption doubled; while consumption of cats

fell about 800,000 metric tons. Similar changes are indicated for the

United Kingdom.

Canada and Australian feed grain exports have consisted primarily

of barley and oats. Maintaining current levels of barley exports seems

likely, but exports of oats will probably diminish. There is some possi-

bility that Canada will be a net importer of feed grain as it currently

imports substantial quantities of corn and grain sorghums from the United

States.25

 

25A total coarse rain deficit of 2.0 to 2.3 million metric.tons is

predicted for Canada in 970 FAQ "A icultural Commodities--Pr03ections

or 1970," er Commodit Review 1962, Secial Su lement, p. A-Sl. The

28%; Smfittseaaasr 8.182 dreams“ 9 38182.”: °f and 8m“



113

Table 18. Production, imports, and total consumption of feed grains,

EEG and United Kingdom, 1950/51 and 1960/61

 

Total

Production Imports consumption

(1) (2) (3)

--------1000 metric tons--------

EEC

Barley

1950/51 3,895 963 9,757

1960/61 9,861 1,906 9,998

Oats

1950/51 7,358 377 7,727

1960/61 6,227 793 6,931

Corn

1950/51 2,360 1,597 3,810

1960/61 6,690 9,532 10,568

Sorghum 6 millet

1950/51 9 587 (591)

1960/61 18 1,269 (1,287)

United Kingdom

Barley

1950/51 1,738 775 2,972

1960/61 9,309 965 5,060

Oats

1950/51 2,735 73 2,898

1960/61 2,091 98 2,132

Corn , sorghum

1950/51 -- 1,295 1,299

1960/61 -- 3,999 3,531

 

( ) Parentheses indicate estimates. No consumption figures available fer

sorghum and millet, so total consumption assumed to equal production

plus imports; implies no change in stocks and no exports.

(--) Indicates zero

Sources: FAO, Production Yearbook; FAQ, World Grain Trade Statistics;

FAO, Food Balance Sheets; OECD, Food Consumption in the O.E.C.D.

Countries ove er 1965).

 

Argentina is the only other country that exports substantial

quantities of corn and grain sorghums to the EEG and the United Kingdom.26

The ability of Argentina to increase exports of these grains depends largely

 

26Average Argentine corn and sorghum exports during the base period

were: 2.09 million metric tons to the EEC and 312,000 metric tons to the

United Kingdom. '
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on changes in domestic utilization. If Argentine livestock production

increases, additional quantities of feed grain will be required and the

exportable surplus may reduce. This is exactly the situation predicted

by the FAO.27

Consequently, it seems clear that the United States will be the

main beneficiary of any increase in the import demand for corn and grain

sorghums.28

The Optimistic future for United States feed grain exports to the

EEC is relevant to the current proposal for guaranteed access. This

proposal, as enunciated by the U.S. officials, has as its goal the as-

surance by the EEC (and other importing governments) of continuing access

to their markets for wheat and feed grain.29 If an agreement is reached

that does not allow for substantial expansion of feed grain exports, the

United States might unwittingly lose a portion of the market.

Non-EEC--Value of Experts

In order to obtain an indication of the overall effect on non-EEC

exporters of the changing trade patterns predicted by Model I and Model II,

estimates of total revenue from the export of food wheat and feed grain to

 

27

PAC, loc. cit. For Argentina and Uruguay, average net coarse

grain exports for 1957-59 were 3.1 million metric tons. Projected net

exports in 1970 range from 2.9 million metric tons (low income assump-

tion) to 1.8 million metric tons (high income assumption).

28James Wilton Graves, "Western EurOpean Demand for United States

Feed Grains" (unpublished Ph.D. dissertation, Dept. of Agricultural Eco-

nomics, Michigan State University, 1969). Graves reached a similar con-

clusion concerning the future of U.S. feed grain exports to Western

Europe.

29At the conference in Amsterdam, Secretary of Agriculture,

Freeman discussed the idea of guaranteed access. Proceedin s, The

European-American Sympgsium 22 Agricultural Trade, pp. $58-$59.
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the EEC were computed (Table 19). Exports were valued at estimated pro-

ducer prices, hence the results represent gross revenue at the producer

level.30 The important advantage of using value estimates is that food

wheat and feed grain can be aggregated. Only the high and low 1970 re-

sults for each model are presented in Table 19.

The most revealing result found in Table 19 is that, even with

the elimination of food wheat exports, gross revenue to United States

producers from exports to the EEC is greater than the base period level

in all 1970 versions of Model I and Model II. The lowest value (Model

II-l970(2)) is only $100,000 above the base period level. But, gross

revenue equal to more than twice the base period level is possible under

the assumptions of Model II-1970(3) (703.0 million dollars).

Australia is the only other country where gross revenue to pro-

ducers from exports to the EEC in 1970 exceeded the base period level.

This occurred in only one model, Model II-l970(3), where estimated revenue

is 69.1 million dollars versus 99.6 million dollars versus 99.6 million

 

3

OAssumed producer prices, dollars per metric ton are:

Food Feed

Wheat Grain

United States

Base period 65.28 91.67

1970 96.00 91.82

Canada

Base period 65.00 50.20

1970 65.00 99.00

Argentina

Base period 55.00 37.00

1970 55.00 37.00

Australia

Base period 63.00 96.70

1970 63.00 96.70
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during the base period. For the remaining non-EEC regions, Table 19

shows gross revenue in 1970 below the base period level.

The results for the United States are somewhat more optimistic

than generally voiced by U.S. officials or reported in previous studies.31

Secretary of Agriculture, Orville Freeman, commenting on the Mansholt

price proposal of November 1963, stated, "...our preliminary projec-

tions indicate ... that it would result in a substantial decrease of the

..82
current markets for grain for anyone outside the Community. This is

representative of the beliefs generally expressed by U.S. officials.

The studies by the U.S.D.A., Learn, Krause, and Coppock are based

on different assumptions about future relationships and consequently

yield different results. As pointed out by this study, one of the key

factors is the future development of the EEC livestock industry and its

effect on feed grain demand. However, the alternative assumptions em-

ployed in this study, resulted in the United States being at worst, equal-

ly well off as during the base period.

The value of United States' wheat and feed grain exports to the

EEC since the introduction of common grain regulations tends to support

the more optimistic results of this study. Table 20 indicates that in

1969 the value of wheat and feed grain exports increased by about 75

o

31

See, U.S.D.A., Im act of Common Market Pro osals on Com etitive

Status of U.S. Bread and-TE-ea—Giiimtm Area FAS 14-35%-

WERE? BENT-fem? ET,- fif.’ riff—Lawrence B . Krause ,

"The European Economic Community and American Agriculture," in Factors

Affecti the United States Balance of Pa ents (Washington, 0.5.,

Joint Economic Committee, 1962), pp{_i05-i§3; 3ohn 0. Coppock, North

Atlantic Policy-The Agricultural Ga , 1963.

 

32
Proceedin s, The European-American Symposium 22 Agricultural

Trade, pp. 357-358.
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Table 19. Value of exports to the EEC by non-EEC regions in Model I

and Model II, base period and 1970

 

Base 1970 1970

period High Low

(1) (2) (3)

---------millions of U.S. $---------

Model I

United States 311.0 582.3 327.2

Canada .- . 117.5 100.7 --

Model 11

United States 311.0 703.0 311.1

Canada 117.5 -- --

Argentina 127.9 89.5 89.5

Australia 99.6 69.1 37.2

 

(--) Indicates zero

million dollars over the 1959-61 average; this occurred in spite of a 93

million dollar reduction in the value of wheat and wheat flour exports.

The figures in Table 20 clearly indicate downward trend in the value of

wheat and flour exports, and the offsetting increase in feed grain exports.

Table 20. The value of United States' exports to the EEC, average 1956-

58 and 1959-61, annual l962,g1963 and 1969

 

Wheat and Feed

wheat flour grainsa Sum.

(1) (2) (3)

--------millions of U.S. $----------

1956-58 120.7 191.6 A 262.3

1959-61 107.8 208.6 316.9

1962 69.3 317.6 381.9

1963 72.8 276.2 399.0

1969 69.8 326.5 391.3

 

aBarley, oats, corn, and grain sorghums; excluding products

Sources: U.S.D.A., The 1965 Western Euro e A ricultural Situation (ERS-

Foreign 119), p. 76; U.S.D.A., Forei n gricuiturai Trade 2: the United

States (March-April 1965), p. 69.
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Summary of Chapter VI

To summarize, this chapter has considered some of the aggregate

relationships associated with EEC grain policy. It seems certain that

the EEC will be self-sufficient in soft wheat by 1970 and will have a

surplus to dispose of on the world market through concessional sales or

by denaturing. EEC feed grain production will increase substantially,

but changes in the livestock industry will cause the feed grain deficit

to be larger than during the base period. The United States will bene-

fit from the increased demand for feed grain. Gross revenue from the

export of wheat and feed grain by the United States to the EEC is ex-

pected to be greater in 1970 than during the base period. Resource use

in all model regions will be characterized by continued substitution of

capital for labor. Some idling of land may occur in the United States

and Canada.



CHAPTER VII

SUMMARY, RECOMMENDATIONS AND CONCLUSIONS

Summary

Problem

The development of the European Economic Community, since its in-

ception in 1957, has led to numerous changes in agricultural policy. Im-

portant among these changes was the adoption in 1962 of common regulations

governing the pricing and trading of cereals. These regulations replaced

the individual policies of the member states. The initial regulations

called for a system of uniform grain prices to be in Operation on or be-

fore 1970. These prices were adopted in December 1969 for implementation

in July 1967.

The introduction of uniform grain pricing and trading regulations

is expected to change production, trade and resource use within the EEC.

Because of the importance of grain as an input in livestock production,

the new grain regulations are also expected to affect the livestock in-

dustry. In addition, changes within the EEC will cause production and

trading patterns of major grain exporters to change.

Method
 

This study measured some of the possible changes in production,

trade and resource use resulting from the EEC's grain policy. Two basic

linear programming models were used for the analysis. The models were

designed to utilize policy variables (prices and import levies), addition-

al economic relationships, and technical production relationships to

yield estimates of regional production and resource use as well as

119
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estimates of interregional trade. Three commodity classifications were

specified for each model: (1) food wheat; (2) feed wheat; and (3) feed

grain (barley, oats, corn and grain sorghums). Model I included the

countries of the EEC, United States, Canada and the United Kingdom.

These countries were grouped into seven regions. Model II,consisting

of eight regions, omitted the United Kingdom but added Argentina and

Australia.

Model I is a maximization model. Each region in the model pro-

duced the three commodities listed above. Minimum levels of production

were specified for feed wheat. Food wheat and feed grain were traded be-

tween certain regions of the model; feed wheat was not traded. Reserva-

tion activities for each region fixed minimum prices for the constrained

resources; land, labor and capital. Demand restraints specified the

quantity of each commodity required for domestic use by a given region.

Thus, the objective function maximizes revenue from production and trade

by all regions, net of transfer costs, and subject to minimum prices on

the constrained resources.

Model II is a minimization model. It was formulated after exper-

ience with Model I had been obtained. The objective function minimizes

gross expenditure by the EEC for food wheat, feed wheat and feed grain.

Each EEC region had a production activity for each commodity. Minimum

levels of production were specified for each commodity and producing reg-

ion. Food wheat and feed grain were traded interregionally; feed wheat

was not traded. The non-EEC regions in the model supplied food wheat and

feed grain to the EEC regions at a fixed price. An upper limit was placed

on the quantity of exports available in the non-EEC regions. Finally, de-

mand restraints specified the quantity of each commodity required for
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domestic use by the EEC regions.

Several variations of each model were utilized. Each model was

initially specified with prices, coefficients, restraints, etc., repre-

senting average conditions during the base period (1959/60-1961/62).

After the base period solutions were obtained, prices, production co-

efficients, and the various restraints were changed to represent expected

1970 conditions. Three 1970 variations were specified for each model.

The 1970 models differed as to the level of feed grain demand and the

availability of land for grain production. In addition, Model I was uti-

lized to give estimates for an expanded EEC with the United Kingdom as a

member.

Results

In general, the results will be summarized by first reviewing

changes in production, trade and resource use for the EEC as a unit, and

then discussing the same items for the non-EEC regions in the models.

Detailed results for the individual regions are presented in Chapters IV

and V.

Production of wheat (food and feed) and feed grain in the EEC is

expected to increase substantially by 1970. The changes in wheat produc-

tion are expected to increase EEC self-sufficiency from 89.6 percent in

the base period to somewhere between 103.6 and 110.2 percent in 1970,

depending on the assumptions.

Expected EEC feed grain production in 1970 ranges from 2.95 to 9.55

million metric tons above the base period level. (These results exclude

production for export to non-model regions.) Despite possible increases

in production, the expected EEC feed grain deficit in 1970 is greater than

during the base period. The predicted 1970 deficit ranges from 7.8 to 19.3
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million metric tons; this represents increases from 18.0 to 315.5 percent

above the base period deficit.

Thewheat production figures imply that the EEC will have a size-

able soft wheat surplus in 1970. Because of the need to import quality

hard wheat and durum wheat, the most likely situation is one in which the

EEC has gross soft exports of 3.0 to 3.5 million metric tons, but con-

tinues to import 1.0 to 1.5 million tons of quality hard wheat and durum

wheat. The quantity of the soft wheat surplus depends in part on the ex-

tent to which EEC producers divert food wheat to feed wheat (denaturing)

for use within the EEC.

As indicated above, the EEC feed grain deficit in 1970 is expected

to be greater than during the base period. This result depends on a

number of assumptions about the livestock industry, resource efficiency

and use in grain production, and grain price relationships. A rearrange-

ment of the assumptions so that the highest yields and maximum land use

occurred in conjunction with the minimum levels of demand could reduce the

expected feed grain deficit to a level about equal to the base period

deficit. This special set of circumstances is not likely to occur.

The trends during the 1960's including 1969, tend to support the

changes in EEC production and trade estimated for 1970 by this study. EEC

wheat production in 1969 was 18.8 percent above the 1959-61 average. Feed

grain production increased by 9.1 percent. Comparing the 1963 trade re—

ports with the 1959-61 average, one finds that the value of wheat imports

from non-EEC sources decreased by 67.0 million dollars (19.6 percent),

and the value of feed grain imports from non-EEC sources increased by 215.5

million dollars (93.9 percent).

Changes in resource use between the base period and 1970 reflected
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changes in production coefficients, the quantity of production, and the

availability of resources.

Land use in Model I by the EEC regions was generally at the limit

prescribed by the land restraint. Two levels of land availability were

specified for the EEC regions in the 1970 versions of Model I. The

first was based on average land use for grain production during the base

period, and the second was an upper limit based on historical utilization.

For the EEC as a whole, the latter figure was 10.0 percent above the

former, with the major increase being in France (15.1 percent).

Land availability and use were equal in Model II by definition,

since the land restraint for each EEC region was specified with an equal—

ity. As in the case of Model I, two levels of land use were specified.

The maximum was 9.6 percent above the base period average.

Labor utilization in grain production in the EEC is expected to

decrease substantially by 1970. The decrease is primarily due to changes

in labor efficiency. This study estimated the maximum reduction in full

time workers at about 291,300 workers, or 39.0 percent below the base

period level of utilization. The minimum estimated reduction is 169,000

full time workers or 26.3 percent. These figures are slightly above the

percentage reduction in permanent agricultural workers in the EEC from

1950 to 1960 (29.9 percent).

The estimates of capital utilization in 1970 derived from Model I

and Model II are rough, but they can be interpreted as lower limits on

expected variable capital use in grain production in the EEC. Model I

and Model II yield estimated increases ranging from 20.6 to 33.9 percent

above the base period level of variable capital utilization. These esti-

mates are less than the increase in current operating expenses for all EEC
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agriculture during the period 1950-52 to 1959 (57 percent). The changes

in capital utilization reflect the continued substitution of capital for

labor in the EEC.

Jacob Viner's concepts of trade creation and trade diversion were

adapted to provide an estimate of the overall effects of the EEC's uni-

form grain regulations. In addition, Balassa's concept of negative pro-

duction effects was adapted to yield an estimate of the increased cost

of protection implicit in the EEC's grain policy. The results of Model

II provided the basis for these estimates. In two out of the three 1970

versions of Model II, trade diversion was greater than trade creation.

In Model II-l970(3) trade creation exceeded trade diversion primarily

because of the large increase in EEC imports of feed grain from non-EEC

regions. The estimates of the additional protection ranged from 261.8

million to 369.8 million U.S. dollars. These estimates should be in-

terpreted with caution as they are contingent upon a number of assump-

tions. In addition, alternative estimates of trade creation, trade di-

version, and the cost of protection could be obtained, depending on the

preferences (definitions) of the researcher.

Numerous changes in production, trade and resource use in the non-

EEC regions were derived from the results of the various forms of Model I

and Model II. Only the major changes will be indicated.

Model I estimates of food wheat production in Canada and the United

States reflect the role of these countries as residual suppliers to the

EEC and the United Kingdom. As exports are reduced or eliminated, the

quantity of production approaches the level of domestic demand. Thus,

U.S. food wheat production in 1970 is estimated at 1.6 million metric tons

below the simulated base period level. Expected Canadian food wheat
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production in 1970 varies from 9.8 to 7.2 million metric tons, depending

on the level of exports. (These production figures are for model require—

ments and exclude production for export to non-model regions.)

Feed grain production in the non-EEC regions of Model I varies

with the level of domestic demand and the demand for exports. In general,

the United States and Canada exhibited a steady increase in feed grain

production in all 1970 versions of Model 1. Estimated 1970 production in

the United States for model requirements ranges from 195.3 to 189.1 mil-

lion metric tons. Predicted feed grain production in Canada ranges from

12.3 to 16.9 million metric tons.

In general, food wheat exports of the non-EEC regions in the study

are less in 1970 than during the base period. The one exception is

Australia. In the 1970 versions of Model II, Australia exports 173,000

metric tons more of food wheat than during the base period. Food wheat

exports from the United States are eliminated in all 1970 versions of

Model I and Model II. Canadian food wheat exports to the EEC and the

United Kingdom vary over a wide range. The maximum estimate for 1970 is

approximately equal to the base period level of 9.9 million metric tons.

In the model utilized to simulate an expanded EEC with the United Kingdom

as a member, no food wheat was exported by Canada. Likewise, in the 1970

versions of Model II, exports of food wheat from Canada to the EEC were

eliminated. Because of the need for hard wheat for mixing purposes,

Canada and the United States are expected to export from 1.0 to 1.5 mil-

lion metric tons of quality hard wheat and durum wheat to the EEC in 1970.

The United States is the major non-EEC feed grain exporter in

Model I. Model I indicates that 1970 U.S. feed grain exports to the EEC

and the United Kingdom could be as much as 10.0 million metric tons above
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the base period level; the minimum expected increase is about 2.0 million

metric tons. Canada exports feed grain in Model I only when the maximum

assumed level of feed grain demand is introduced.

Feed grain exports in Model II are all designated for consumption

in the EEC. In general, feed grain exports in 1970 by the non-EEC reg-

ions in Model II are divided between the United States and Argentina.

The increases in United States' exports are similar to those estimated

by Model I. Argentine feed grain exports in 1970 are constrained by the

upper limit of the export supply restraint. Model II clearly illustrates

the relationship between French feed grain production, export and demand,

and EEC imports from non-EEC regions. In one version of Model II, France

is able to export over 9.2 million metric tons of feed grain; U.S. feed

grain exports to the EEC are at a minimum. In a subsequent version of the

model, with a higher level of feed grain demand specified, France produces

the same quantity of feed grain but retains a larger quantity for domestic

use and has an exportable surplus of only 1.5 million metric tons; in this

model U.S. exports expand rapidly. A similar pattern is illustrated by

Model I, except that when a higher level of demand is specified, France

ceases to export feed grain.

Resource use by the non-EEC regions in Model I is responsive to

changes in production and trade as well as changes in the production co-

efficients.

Land availability for the non-EEC regions in Model I (U.S., Canada

and the U.K.) was equal to average base period utilization in all versions

of the model. Major fluctuations in land use were estimated for the United

States. In one 1970 version of Model I, approximately 10.2 million hec-

tares of land were transferred out of grain production at the minimum price
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fixed by the reservation activity. As feed grain demand was increased,

land use in the United States increased until in another variation of

the model it was back to the base period level.

Canada used all the land available, except in the model utilized

to represent an expanded EEC with the United Kingdom as a member. The

loss of the United Kingdom's import market left Canada with about 3.57

million hectares of idle land.

The United Kingdom used all the land available in each version of

Model I.

Labor utilization in the non-EEC regions of Model I fell in all

1970 variations of the model. In the United States, the decreases from

the base period ranged from 7.6 to 25.9 percent. For Canada and the

United Kingdom the average decrease was about 10.3 and 91.7 percent,

respectively.

Capital utilization for grain production in the non-EEC regions

of Model I is expected to be substantially greater in 1970 than during

the base period. This result reflects the further substitution of capi-

tal for labor in these regions. Expected increases in the United States

range from 9.8 to 33.3 percent. For Canada and the United Kingdom, the

average increase is estimated at about 13.6 and 13.1 percent, respectively.

It should be remembered that these estimates are lower limits since vari-

able capital coefficients were not adjusted to allow for increased cap-

ital utilization per unit of output.

In order to measure the overall effect of EEG grain regulation on

non-EEC suppliers, gross revenue from the export of food wheat and feed

grain to the EEC was estimated. Most non-EEC regions in the model are

expected to have less revenue in 1970 than during the base period.
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The United States was the only region in which expected revenue in all

1970 models was greater than during the base period. The possible in-

creases range from $100,000 to more than twice the base period level of

$311.0 million dollars. The value of the United States' wheat and feed

grain exports to the EEC since the introduction of common grain regula-

tions tends to support the above estimates. In 1969, the value of wheat

and feed grain exports was about 75 million dollars above the 1959-61

average; this occurred in spite of a 93 million dollar reduction in the

value of wheat and wheat flour exports. The results of this study indi-

cate a continuation in these trends.

Recommendations

During the progress of this study, it became obvious that there

were several ancillary areas of research that warranted further investi-

gation.

Information on grain pricing, both within the EEC and international-

ly, was of major importance to this study. Unfortunately the information

desired was not always available. In the international sphere, a thorough

study of world market grain prices would be valuable. How are world market

grain prices established, what do they represent? Given the varied insti-

tutional arrangements of exporters and importers, are the current world

market grain prices realistic? Are they artifically depressed as EEC au-

thorities, especially the French, claim? Or are they about equal to pro-

duction costs plus handling expenses as claimed by the United States and

Canada? Related to the question of international pricing is the recently

revived discussion of international commodity agreements. It would appear

that thorough knowledge of commodity pricing is a prerequisite to serious

discussion of commodity agreements.
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Further information about grain pricing and handling charges with-

in the EEC is required. Estimates of regional prices used in this study

were based on fragmentary information. Knowledge of regional prices would

be valuable in future analysis of the production and trade effects of the

EEC's common agricultural policy. Related to the question of grain pricing

and handling costs is the question of the availability of physical facili-

ties for the movement of large quantities of grain from the surplus areas

in France to the deficit areas of the Community.1

The results of this study clearly indicate the importance of the

livestock industry in determining levels of feed grain demand, production

and trade. The structure of the EEC livestock industry is likely to

change rapidly during the next ten years. Investigation of alternative

forms of organization suitable to EEC conditions would be extremely valu-

able. Detailed knowledge of possible forms of livestock organization would

permit more accurate estimates of the demand for feed grains and roughage.

A study of alternative forms of organization would require additional in-

formation about basic input-output relationships in the livestock sector.2

In addition to the above areas of research there are a number of

specific recommendations that would improve the models utilized in this

study.

 

l

A recently released study by the EEC contains new information

about regional grain pricing and handling costs within the EEC.

EEC, Analyse des facteurs qui influent sur l'orientation de l'offre re -

ionale _e c mes et de roduits transf'o-r'mzs eriVZs ass-553a!“ ( rie:

Igriculture No. i7 )TB-rusm '5. —

2Progress is being made in this area also, as the U.S.D.A. has

negotiated contracts for studies of grain-livestock relationships in

France, Italy, and the low countries (West Germany and the Benelux

countries).
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As additional data becomes available, it would be desirable to

divide the regions specified for this study into smaller, more econom-

ically uniform areas. Conditions within the regions used in this study

vary considerably. Increasing the number of regions would allow for

finer distinctions between grain producing areas in a given country.

Such an expansion of the study would require detailed information about

regional production coefficients, prices and transfer costs.

During the discussion of quality hard wheat and durum wheat ex-

ports by the United States and Canada, the idea occurred that minimum

export levels could be specified for these countries. Another possibility

would be to specify additional activities for the production and trade of

quality hard wheat and durum wheat.

Finally, the introduction of additional restraints and/or activities

to simulate special institutional arrangements would be desirable. As

was indicated in Chapter IV, the transfer activities were not very success-

ful in reproducing base period trading patterns between individual regions.

It was suggested that one important reason for this situation was the

existence of bilateral agreements, preferential trading regulations, state

trading, and etc. Incorporation of additional institutional arrangements

into the model should make the trading patterns more realistic.

Conclusions

The major conclusions of this study are as follows:

1. By 1970, the EEC will have an export surplus of soft wheat

ranging from 3.0 to 3.5 million metric tons. The exact quantity of this

surplus will depend on (a) the distribution of acreage between wheat pro-

duction and feed grain production, (b) the Specific relations of c.i.f.

prices and levies for wheat and coarse grains, and (c) the extent to which



131

soft wheat is denatured for livestock feeding within the EEC. The EEC

is expected to import from 1.0 to 1.5 million metric tons of quality hard

wheat and durum wheat for blending purposes and for use in manufacturing

vermicelli, spaghetti, macaroni and similar products.

2. Feed grain production in the EEC will continue to increase

during the sixties. The maximum projected level for 1970 is 99.5 percent

above the base period quantity of 22.7 million metric tons. Despite sub-

stantial increases in production, the EEC feed grain deficit in 1970 is

expected to be greater than during the base period. This result occurs

because of the rapid increase in feed grain consumption associated with

the expected increase in meat production.

3. Resource use in grain production in the EEC will be subject to

additional changes during the sixties. The utilization of land for grain

production could increase by as much as ten percent. Labor utilization

will decrease from 26.3 to 39.0 percent, depending on the assumptions

specified. The substitution of capital for labor will continue, with the

lower limit on variable capital use in grain production about 20.6 percent

above the 1959-61 average.

9. By 1970, the United States' exports of wheat to the EEC prob-

ably will be eliminated, except for relatively small quantities of quality

hard wheat and durum wheat. Prospects for increasing feed grain exports

to the EEC and the United Kingdom are very good. A maximum potential in-

crease of two and one-fourth times the base period level of feed grain ex-

ports is possible. Even with the elimination of wheat exports, all of the

models utilized in the study predicted that gross revenue from U.S. grain

exports to the EEC would be greater in 1970 than during the base period.

5. Canadian wheat exports to the EEC and the United Kingdom are

likely to diminish during the sixties. This study indicated rather
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clearly the risks associated with Canada's role as a residual supplier

of wheat. It is estimated that expansion of the EEC to include the United

Kingdom will virtually eliminate Canadian wheat exports to this area.

Reduction of wheat exports could leave Canada with as much as 3.57 mil-

lion hectares of surplus grain land.

6. Argentina will be able to export substantial quantities of

feed grain to the EEG and the United Kingdom in 1970. The exact quantity

of exports will depend to a large extent on how much feed grain Argentina

retains for use in its livestock industry.

7. Australia will continue to be a relatively minor supplier of

wheat and feed grain to the EEC and the United Kingdom. Australia's role

will depend in part on the availability of subsidies to compensate for

its locational disadvantage with respect to European markets.

8. Data for recent years, including 1969, tend to support many of

the changes in production and trade estimated by this study. EEC wheat

production in 1969 is reported at about 18.8 percent above the 1959-61

average. In 1969, feed grain production in the EEC exceeded the 1959-61

average by 2.19 million metric tons. Changes in EEG imports also cor-

respond to the predicted pattern. The value of EEC wheat and flour im-

portsfrom non-EEC sources in 1963 was 19.6 percent below the base period

average. For thesame period, the value of EEC feed grain imports from

non-EEC sources increased by 93.9 percent. For the United States, 1969

figures indicate that the value of wheat and feed grain exports to the

EEC increased by about 75 million dollars over the 1959-61 average; this

occurred in spite of a 95 million dollar reduction in the value of wheat

and wheat flour exports to the same countries.
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9. The application of linear programming in the analysis of aggre-

gate economic policy problems involving production location and trade

appears to be quite promising. The advantage of the approach used in

this study is that it allows for the incorporation of institutionally

controlled variables and technical production relationships into models

that yield internally consistent estimates of production and trade. In

addition, the models provide estimates of future production, trade and

resource use as alternative assumptions about institutional and techni-

cal relationships are specified. This type of analysis is extremely use-

ful in studying problems of economic policy in which several alternatives

exist.
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APPENDIX I

WEIGHTS, MEASURES AND ABBREVIATIONS

Weights

1 short ton = 2,000.0 pounds

1 long ton 8 2,290.0 pounds

1 metric ton (m. ton) 8 2,209.622 pounds

1000 kilograms or kilo = 1 metric ton

10 quintals a 1 metric ton

bushel (bu) wheat = 60 pounds

bushel corn a 56 pounds

bushel oats (0.8.) = 32 pounds

bushel barley = 98 pounds

bushel sorghums = 56 poundsP
‘
F
‘
P
‘
h
‘
h
‘

metric ton of wheat = 36.7937 bushels of wheat

metric ton of corn 8 39.36825 bushels of corn

metric ton of oats (U.S.) = 68.8999 bushels of oats (U.S.)

metric ton of barley = 95.9296 bushels of barley

metric ton of sorghums = 39.36825 bushels of sorghumsP
‘
F
‘
P
‘
h
‘
h
‘

bushel oats (Canada) = 39 pounds

metric ton of cats (Canada) = 69.8918 bushels of cats (Canada)F
'
F
‘

Sguare Measures

1 hectare (ha) = 2.97 acres

1 acre = 0.9097 hectare

Abbreviations
 

Benelux

ECE

EEC

Belgium, Luxembourg and the Netherlands

Economic Commission for Europe, an agency of the United Nations.

European Economic Community. Also known as the Common Market, the

Community and the Six. Member countries are Belgium, the Netherlands,

Luxembourg, Francs, West Germany and Italy.
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EFTA

ERS

FAG

PAS

OECD

OEEC

USDA

c.i.f.

ha

bu
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European Free Trade Association, also called the Outer Seven.

Member countries are Austria, Denmark, Norway, Portugal, Sweden,

Switzerland and the United Kingdom.

Economic Research Service, a branch of the U.S. Dept. of

Agriculture.

The Food and Agricultural Organization, a specialized agency of

the United Nations.

Foreign Agricultural Service, a branch of the U.S. Dept. of

Agriculture.

Organization for Economic Cooperation and Development, formerly

the OEEC, see OEEC.

Organization for European Economic Cooperation. Member countries

were Austria, Belgium, Denmark, France, Germany, Greece, Iceland,

Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal,

Sweden, Switzerland, Turkey, the United Kingdom, and after 1959,

Spain. Yugoslavia was represented by an observer. The United

States and Canada were associate members. The OEEC was succeeded

in September 1961 by the OECD, with the members listed above,

but with the United States and Canada as full members.

United States Department of Agriculture

cost, insurance and freight. A term denoting that a given figure

includes, in addition to the value of the merchandise shipped,

the insurance paid on it and the carrier's charges.

hectare, see measures

bushel, see weights

‘
5
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APPENDIX II

MATHEMATICAL SPECIFICATION OF THE MODELS,

BASIC DATA AND COEFFICIENT DERIVATION

Basic Data Sources

All of the data used in this study were taken or estimated

from secondary sources. Since the study involved several countries,

most of the basic data was obtained from the publications of interna-

tional organizations such as the FAO and the OECD (formerly OEEC). In

addition, publications by the EEC and the USDA contained useful informa-

tion. In some cases it was possible to make comparisons between various

sources. In general, the source with consistent time period and item

definitions for each country in the study was selected. Numerous mis-

cellaneous publications were used to obtain specific information about

individual countries, especially with respect to input-output rela-

tionships.

Formal Models

Chapter III discussed the formulation of the basic models util-

ized in this study. Each model was discussed in general, indicating the

regional and commodity specification, the nature of the objective func-

tion, the coefficients and the restraints utilized. In addition, the

introductory sections of Chapters Four and Five presented the various

forms of the two basic models (Model I and Model II). This section of

the appendix will present the basic models in algebraic form.

Model _I_

Basic definitions:

150
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1. Let the subscript i (181,2,3), stand for the i-th

commodity:

region:

1 stands for food wheat:

2 stands for feed wheat: and

3 stands for feed grain.H
o
t
-
«
H
o

u
u

u

2. Let the subscript 1.(j=l,2,...,7), stand for the j-th

jsl stands for the United States;

382 stands for Canada;

j=3 stands for the United Kingdom;

jzu stands for France;

j=5 stands for West Germany;

336 stands for Italy; and

327 stands for the Benelux region.

3. Let the subscript E (k=l,2,...,7), also represent the

regions listed above. When 3 and k appear together, they represent

a transfer between two regions, j#k.

u. Let the subscript h (h=u,5,6), stand for the h-th resource.

The subscript h ranges from u to 6 in order to avoid confusion with the

commodity subscript i (i=l,2,3):

Where,

hau stands for land;

h=5 stands for labor: and

h=6 stands for variable capital.

The objective function of Model I is as follows:

Max f(x) 8 I§pijxij - Ififitijkxijk + Rfrhjxhj . (I-A)

pij = the producer price of the i—th commodity in the j-th

region;

xij = the level of the i-th production activity in the j-th

region;

tijk = the transfer cost of moving the i-th commodity (i=1 or 3)

between the j-th region and the k-th region;

xijk = the level of the i-th commodity transfer (i=1 or 3)

between the j-th region and the k-th region;
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Note: Not all pairs of regions j,k have transfer activities.

See Table 2, page 35 for Model I transfer activities by region

and commodity. Also, 181 or 3 reflects the assumption of no

trade in feed wheat; that is, x23k I 0.0 by assumption.

rhj = the reservation price of the h-th resource in the j-th

region; and

8 the level of the h-th reservation activity in the j-thx

hj region.

Each production and reservation activity in Model I is subject

to regional restraints on the quantities of resources available. There

are twenty-one regional resource restraints, one for each region j and

each resource h. Thus, for a given h and a given j, the general form of

the resource restraints is,

Where,

Iahijxij + ahjxhj ; th . (I-B)

ahij = the quantity of the h-th resource required to produce

one unit of the i-th commodity in the j-th region;

a 1.0; the coefficient that transfers one unit of the

hpth resource to the h-th reservation activity in

the j-th region;

th = the quantity of the h-th resource available for grain

production in the j-th region; and

xij and xhj defined above.

Each region in Model I is subject to regional demand restraints

for food wheat, feed wheat and feed grain. There are twenty-one demand

restraints, one for each region j and each commodity 1. By commodity,

they are:

(1) seven regional food wheat and seven regional feed grain de-

mand restraints (i=1 or 3), one for each j, of the form,

aijxij + fiaijkxijk = Dij ; and (I-C)

(2) seven regional feed wheat demand restraints, one for each

j, of the form,

825,55 3 D23 . (I-D)
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Where,

aio = 1.0; thusa x1 equals the total production of the

i-th commodizy in the j-th region;

aijk = +1.0; +1.0 is the coefficient that allows region j to

Import commodity i from region R; and -l.0 is the co-

efficient that allows region j to export commodity i

to region R;

Dij = the regional demand requirement for the i-th commod-

ity in the j-th region; and

xij and xijk defined above.

Each region in Model I is subject to a minimum feed wheat

production restraint. There are seven minimum feed wheat restraints,

one for each region j, of the form,

a2jx2j : P2j e (I-E)

Where,

aij = 1.0;

x2j = the level of the feed wheat production activity in

the j-th region; and

sz = the minimum quantity of feed wheat production specified

for the j-th region.

In addition, nine import balance equations were specified for

Model I in order to sum the quantity of imports of food wheat (i=1) or

feed grain (i=3) by a particular region R (k=3,u,5,6, or 7 when i=1,

and k=3,5,6, or 7 when i=3). Their general form is,

Where,

a = -l.0;

ijk defined above; and

= 0.0; thus the level of the slack activity indicates

the quantity of commodity i imported by region k.

Thus, Model I consists of the equations I-A through I-P, plus

the final restraint, general to all linear programming problems, that

all xij, xijk and xhj must be greater than or equal to zero.
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Five variations of Model I were utilized. For a description

of the features of each variation, see Chapter IV.

Model‘zl
 

Basic definitions:

1. Let the subscript i (181,2,3), stand for the i-th

commodity:

i=l stands for food wheat:

i=2 stands for feed wheat; and

i=3 stands for feed grain.

2. Let the subscript j_(j=l,2,...,8), stand for the j-th

region:

stands for the United States;

stands for Canada;

stands for Argentina;

stands for Australia;

stands for the Benelux region;

stands for France:

stands for West Germany; and

stands for Italy.

I
I

M
I
I

I
I

I
I

Q
Q
O
U
I
t
F
O
M
P

U
e
i
—
J
e
l
—
J
e
U
e
U
e
L
L
U
o
t
—
h

Note: The United Kingdom is omitted from Model II, but

Argentina and Australia are added.

3. Let the subscript §_(k=5,6,7,8), stand for the EEC regions

in Model II:

k=5 stands for the Benelux region;

k=6 stands for France:

k=7 stands for West Germany; and

k=8 stands for Italy.

When j and k appear together, they represent a transfer between two

regions. They may appear as jk or kj, depending on the equation.

When they appear together, the second subscript represents the im-

porting region.

u. Let the subscript h_(h=u,5,6), stand for the h-th resource:

u stands for land;

5 stands for labor; and

h

h

h 6 stands for variable capital.
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The objective function of Model II is as follows:

Min f(x) 8 ifiwikxik + ijfimijkxijk . (II-A)

"1k

“1k

”13k

xijk

Note:

traded

in the

transfer activities. See Appendix Table 5 for Model II im-

port activities by region and commodity.

the wholesale price of the i-th commodity in the k-th

region: 1

the level of the i-th production activity in the k-th

region;

the import price of the i-th commodity (i=1 or 3) from

the j-th region delivered to the k-th regional center; and

the level of the i-th commodity transfer (i=1 or 3) from

the j-th region to the k-th region.

i=l or 3 indicates that food wheat and feed grain are

interregionally; feed wheat is not traded. Also, as

case of Model I, not all pairs of regions j,k have

Each production activity in Model II is subject to regional re-

straints on the quantity of land available for grain production. In

addition, each EEC region has an equation that permits the measurement

of complementary labor and variable capital associated with the fixed

quantity of land. Thus, there are:

Where,

(1) four regional land restraints, one for each k, of the form,

Innikxik = R,"k ; and (II-B)

(2) four regional labor equations and four regional variable

capital equations (h=5 or 6), one for each R, of the form,

Iahikxik 3 Km '
(II-C)

ahik

R
Wk

5k

the quantity of the h-th resource required to produce

one unit of the i-th commodity in the k-th region;

the quantity of land available for grain production in

the k-th region;

R6 = 0.0; thus, the level of the surplus activities

indicates the quantity of labor and variable capital

used in conjunction with the fixed quantity of land

available to each region k; and
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xik defined above.

Each EEC region in Model II is subject to demand restraints

for food wheat, feed wheat and feed grain. There are twelve demand

restraints, one for each region k and commodity i. By commodity,

they are:

(1) four regional food wheat and four regional feed grain de-

mand restraints (181 or 3), one for each R, of the form,

aikxik + gaijkxijk 3 Dik ; and (II-D)

(2) four regional feed wheat demand restraints, one for each R,

of the form,

4

Where,

a 1.0; thus, a x equals the total production of the i-th

1k iIhékkcommodity in -th region;

a = +1.0; the coefficient that allows region R to import
ijk

commodity i from region j;

the regional demand requirement for the i-th commodity in

the k-th region; and

Dik

xik and xijk defined above.

Each EEC region in Model II is subject to minimum production re-

straints for food wheat, feed wheat and feed grain. There are twelve

minimum production restraints, one for each region k and commodity i.

Thus, for a given i and a given k, the restraints take the following

form,

'>

aikxik - Pik ° (11‘?)

Where,

Pik = the minimum quantity of production of the i-th commodity

specified for the k-th region; and

aik and x1" defined above.



 
[
I
l
l
i
l
i
j
l
l
l
l
l
l
l

I
I
I
—
I
‘
l
l
}
:
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Each non-EEC region in Model II has equations specifying the

amount of food wheat or feed grain available for export to the EEC.

There are eight export supply equations, one for each non-EEC ex-

porting region j (j=1,2,3, or u) and commodity i (i=1 or 3). Thus,

for a given 1 and a given j, the equations take the following form,

fiaijkxijk _<_ Sij . (II-G)

Where,

Sij = the quantity of the i-th commodity available for ex-

port to the EEC by the j-th region; and

aijk and xijk defined above.

The exporting regions of the EEC (France and Italy) are subject

to balance equations that allocate production to domestic use or to

export to other EEC regions. There are three balance equations, French

food wheat, French feed grain and Italian food wheat. Thus, for a

given k and a given 1 (k=6 or 8 when i=1, and k=6 when i=3), the

equations take the following form,

'aikxik + Dik + jaiijikj = 0.0 , (II-H)

where the elements of the equation are defined above. Note the order

of the subscripts k and j indicating export from k to j. Not all reg-

ions j receive imports from France and Italy.

Thus, Model II consists of the equations II-A through II-H, plus

the final restraint that all x1k and xijk must be greater than or equal

to zero.

Four variations of Model II were utilized. For a description

of each variation, see Chapter V.
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Basic Data and Coefficient Derivation

This section of the appendix contains all the basic data and co-

efficients used in the various forms of Model I and Model II. The

tables are organized according to the function of the data in the

models; i.e., objective function, coefficients, or restraints.

Objective Function

Appendix Table I contains the base period and 1970 producer

prices used in Model I. In general, the base period producer prices were

based on average 1959/60-1961/62 prices received by farmers as reported

in the annual issues of the FAO Production Yearbook. Comparisons with

EEC, USDA and other official government publications were made where

possible. Where hard wheat and soft wheat quotations existed, the soft

wheat price was selected. Otherwise, the all wheat category was utili-

zed. The Benelux food wheat price is a weighted average of Belgium-

Luxembourg and Netherlands prices. The observed base period prices were

weighted by base period production. Base period feed grain prices are

based on a simple average of the feed grains produced in a given reg-

ion (barley, oats, corn and/or grain sorghum). Feed wheat prices were

set at 10% above feed grain prices, reflecting the differential in feed-

ing value between a metric ton of wheat and a metric ton of feed grain.

The 1970 prices in Appendix Table 1 reflect expected 1970 policies

and conditions. The prices for the United States are based on a continu-

ation of the current (196u-65) domestic wheat-feed grain programs. The

1970 prices for the United Kingdom are the same as the base period prices,

except for the prices used in the model representing an expanded EEC with

the U.K. as a member. The 1970 prices for the EEC region are based on

the target prices at Duisburg announced in December 196u (see Table l,
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Model I producer prices,_base period and 1970

 

 

Time Period Food Feed Feed Food wheat-

and Region Wheat Wheat Grain 'feed grain“

(l) (2) (3) (“)

--------U.S. dollars per metric ton--------

BASE PERIOD

United States 65.28 “5.8“ “1.67 1.57

Canada 65.00 55.22 50.20 1.29

United Kingdom 73.27 73.00 72.63 1.01

France 77.9“ 73.26 66.60 1.17

West Germany 107.67 95.83 87.12 1.2“

Italy 107.32 78.31 71.19 1.51

Benelux 88.01 82.97 75.“3 1.17

1970

United States “6.00 “6.00 “1.82 1.10

Canada 65.00 “8.“0 ““.OO l.“8

United Kingdoma 73.27 73.00 72.53 1.01

United Kingdomb 96.25 89.88 31.71 1.18

France 91.13 85.10 77.36 1.18

West Germany 99.88 90.0“ 81.85 1.22

Italy 97.95 89.15 81.05 1.21

Benelux 98.65 89.73 81.57 1.21

1970 * BASE PERIOD

United States .70 1.00 1.00

Canada 1.00 .88 .88

United Kingdoma 1.00 1.00 1.00

United Kingdomb 1.31 1.23 1.13

France 1.17 1.16 1.16

West Germany .93 .9“ .9“

Italy .91 1.1“ 1.1“

Benelux 1.12 1.08 1.08

 

aPrices used in Model I - 1970(1), 1970(2), and 1970(3).

bPrices used in Model I - 1970(U.K.).

0Column (1) divided by Column (3)°

page 23). The basic target prices were adjusted by deducting transporta-

tion and handling costs from the other EEC regional centers to Duisburg.1

Estimated regional intervention prices provided a check on the derived

producer prices.

 

1

Regional centers are presented in Chapter III, page 32.
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Appendix Table 2 contains the transfer costs for food wheat and

feed grain used in the objective function of Model I. The figures repre-

sent the cost of moving a particular commodity from one regional produc-

ing area to the regional center of another region in the model. Transfer

costs for the base period and the 1970 versions of Model I were assumed

to be the same. The estimates were computed from data published by the

USDA, International Wheat Council and the Great Plains Wheat Association.2

The reservation prices on land, labor and variable capital used in

the objective function of Model I are presented in Appendix Table 3.

Reservation prices for the base period and the 1970 versions of Model I

were assumed to be the same. The reservation prices for land are esti-

mates of the annual rental value of land used in grain production. Var-

ious sources and methods were used to estimate the reservation price of

land. The figure for the United States was based on a method utilized

by Ready and Egbert.3 It equals the per hectare value of grain land

times the sum of the tax rate and the average Federal Land Bank interest

rate on new loans.“ The rental value of land in the United Kingdom was

 

2R.C. Haldeman, Potential Effects of St. Lawrence Seawa on Costs

of Trans rti Grain (U.S. Dept. of Agriddltdre, Marketing Resedgcfi Re-

pdrt No. §I§, I959); International Wheat Council, World Wheat Statistics

(London: published annually); Robert H. Clarke and Richard 3. Goodman,

Grain Marketin in the E.E.C.: France-German (Rotterdam: Great Plains

Wheat, Inc., Septdmbdrnf§6§:'mimeographe : .P. Reid, "Statutory Grain

Rates," Ro a1 Commission on Transportation [Canada], Volume III (July

1962) . pp. 737677—— "'

3Alvin C. Egbert and Earl O. Heady, Re ional Ad ustments in Grain

Production--A Linear Pro rammin Anal sis (U.§. Dept. 0 gr culture,

TechnicaI BdIletIn N . IgEI, dune 9 , p. 21.

”The per hectare value of grain land and the tax rate was de-

veloped from data in, U.S.D.A., Farm Costs and Returns, Commercial Farms

b Type, Size, and Location (AgricuIture Infdrmation BulIetin No. 230,

ev. August 196533'the Interest rate was obtained from, U.S.D.A., Agri-

cultural Statistics, 1962, Table 709, p. 588. '

 

 



 

l
i
l
i
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l
l
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Appendix Table 2. Model I transfer costs, food wheat and feed gzgin
 

 

 

Source: United United

States Canada France Kingdom

Destination: (1) (2) (3) (“)

--------U.S. dollars per metric ton--------

Food Wheat

Denelux 16.91 17.8“ 7.23 -

France 2“.58 21.65 - -

West Germany 16.09 19.1“ 5.89 -

Italy 16.86 17.63 - -

United Kingdom 17.66 19.“O 8.93 -

United States — 12.13 - -

Feed Grain

Udited States - 10.19 - -

Canada 11.2“ - - -

Benelux 17.17 21.98 8.90 6.32

France 22.09 - - -

West Germany 20.17 23.58 7.25 7.92

Italy 18.69 - 8.50 11.50

United Kingdom 18.51 23.90 11.00 -

 

(-)
Indicates that no transfer activities were specified for the regions

and commodities represented by the column and row headings.

developed from costs and returns data for mixed farms published by the

University of Nottingham.5 The reservation price on land specified for

Canada was based on the typical rental arrangements in the Prairie

Provinces as reported by the Canadian Department of Agriculture. 6 The

reservation prices on land for the EEC regions are approximately equal

to a one-fifth share arrangement on the total per hectare value of grain

production.

The reservation prices for labor in Appendix Table 3 represent the

average base period wage of a permanent agricultural worker. The estimates

 

5University of Nottingham,

Agricultural Economics, F.R. No.

in the East Midlands (Dept. ofFarmi

lmdgrfirfism

6Canada Department of Agriculture Farm Rental 0 erati and

’ "Ln-13?Transfer Arran ements é; the Prairie Provinces (Economics

9 E 65)cation 5 , June

V8011
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were derived from data published by the United Nations and the U.S.D.A.7

The reservation price on variable capital was set at “ 1/2 percent for

all regions in Model I.

The wholesale prices used in the objective function of Model II

are presented in Appendix Table “. The base period prices were obtained

from EEC sources.8 The Benelux food wheat price was based on a weighted

Appendix Table 3. Model I reservation prices on limited resources

 

Land Labor Variable capital

U.S. S/ha. U.S. $/hr. U.S. $

mion (l) (2) (3)

United States 17.99 0.97 0.0“5

Canada ' l“.33 0.76 0.0“5

United Kingdom 12.11 0.6“ 0.0“5

France 38.00 0.“3 0.0“5

West Germany 55.00 0.“7 0.0“5

Italy 36.00 0.36 0.0“5

Benelux " 58.00 0.55 0.0“5

 

average of Belgium-Luxembourg and Netherlands prices similar to the pro-

cedure used for Model I. The feed grain prices represent a simple aver-

age of the barley, oats and corn prices. Feed wheat was priced at 10

percent above the feed grain price. The 1970 wholesale prices were de-

rived from the uniform target prices set by the Council of Ministers in

December 196“. They represent expected wholesale prices at the various

EEC regional centers specified for Model I and Model II (Rotterdam,

Duisburg,Paris, and Milan).

 

7

United Nations, FAQ/ECE, Prices 2: Agricultural Products and

Fertilizers 12 Euro e, 1961/62, Annex p. 56; PAC, FrdductIon Yearbook,

and U.S. .A., Agricultural Statistics, I962, p. ._Iggse P0 555;

8EEC, Prix Aggicoles (No. 1A, 1963 and No. 6, 196“).



Appendix Table “. Model II base period wholesale prices and expected

1970 wholesaleflprices

 

Base 1970 +

Commodity and Region period9 1970 base period

(1) (2) (a)

--------U.S. $/metric ton--------

Food Wheat

Benelux 96.62 10“.95 1.09

France 93.8“ 101.25 1.08

West Germany 115.50 106.25 .92

Italy 108.13 97.95 .91

Feed Wheat

Benelux 82.78 98.60 1.19

France 83.69 9“.53 1.13

West Germany 109.90 100.03 .91

Italy 82.81 89.15 1.08

Feed Grain

Benelux 75.25 89.6“ 1.19

France 76.03 85.9“ 1.13

West Germany 99.91 90.9“ .91

Italy 75.28 81.05 1.08

Food Wheat * Feed Grain

Benelux 1.28 1.17

France 1.23 1.18

West Germany 1.16 1.17

Italy 1.uu 1.21

 

aAverage 1959/60-1961/62

Import prices used in the objective function of Model II are pre-

sented in Appendix Table 5. These prices represent the price of the

commodity delivered to the four EEC regional centers. The average base

period prices were established by two methods, depending on the avail-

ability of data. If c.i.f. prices were available, they were adjusted

for movement from the ports of entry to the regional centers. If c.i.f.

prices were not available, export prices of the exporting countries were

adjusted for subsidies and then increased by the amount of the transporta-

tion and handling charges from the exporting country to the importing
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Appendix Table 5. Model II import prices at regional centers, base

period and 1970
 

 

Commodity“‘£322:::::: Benelux - France West Germany Italy

and Exporter: A (1) (2) (3) (a)

--------U.S. dollars per metric ton--------

BASE PERIODa

P eat b

United States 70.63 7“.““ 71.93 75.00

Canadac 75.92 79.73 77.22 79.00

Argentina 69.75 73.98 71.05 73.50

Australia 65.50 69.31 69.66 69.00

France 62.“1 - 63.“1 -

Feed Grain

United States 61.73 65.65 63.73 6“.25

Canada 62.18 - 63.78 -

Argentina 60.“2 6“.67 61.9“ 63.67

Australia 65.1“ - 66.6“ ‘ 65.75

France 6“.98 - 63.33 6“.58

1970d

Food Wheat b

United States 61.63 65.““ 62.93 66.00

Canadac 63.92 67.73 65.22 67.00

Argentina 60.75 6“.98 62.05 6“.50

Australia 59.75 63.56 63.91 63.25

France 10“.95 - 106.25 -

Italy 10“.95 "' 106e25 "

Feed Grain

United States 61.73 65.65 63.73 6“.25

Canada 63.“3 - 65.03 -

Argentina 59.17 63.“2 60.69 62.“2

Australia 6“.39 - 65.89 65.00

France 89.6“ - 90.9“ 81.05

 

Average 1959/60-1961/62

U.S. No. 2 hard red winter, Gulf ports

(
7
’

No. 2 Manitoba northern, St. Lawrence

1969-1971; 1970 prices adjusted for quality differences on the basis

of EEC quality standards.

D
-
O

(-)Indicates that no importing activities were specified for the regions

and commodities represented by the column and row headings.
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regional center. The base period import prices were adjusted on the

basis of the EEC quality differentials presented in Appendix Table 6 to

yield estimates of 1970 prices for imports from non-EEC regions (Appendix

Table 5). For example, $70.63 - $9.00 = $61.63 is the estimated 1970

Benelux import price of food wheat from the United States. The import

prices for imports from the non-EEC regions in Model II represent the

net cost to the Community. For the EEC as a whole, the value of the

variable levy is considered as a transfer from the consumers to the Agri-

cultural Guidance and Guarantee Fund. The 1970 prices for trade between

EEC regions reflect the changes introduced by the uniform grain prices.

That is, intra-community levies and subsidies on grain trade are

eliminated.

Coefficients

Appendix Table 7 contains the production coefficients used in

Model I and Model II. Recall that only the EEC regions have production

activities in Model II. The base period land coefficients were computed

from harvested area and production data for the 1959/60-1961/62 period, as

reported in the annual issues of the FAO Production Yearbook. The 1970

land coefficients were computed from EEC and FAQ yield projections.9

The base period labor coefficients presented in Appendix Table 7

are based on labor requirements for actual crop work. This includes the

following activities: soil preparation, planting, spraying, harvesting

and delivery. In general, overhead labor requirements were excluded.

 

EEC, Le marche commun des produits agricoles, Perspectives

"19__7__o"; FAO, "Tgr'I'Tcutur'ET'CB‘mnTalo{We--cameons o—r1'97"""o_'F'A"'o"

Commodity Review 1962, Special Supplement.
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Appendix Table 6. EEC standard quality differentials used in 1970

versions of Model II

 

 

Deduct Add

from c.i.f. to c.i.f.

Type of grain ,price price

------U.S. dollar per metric ton------

Food Wheat (soft wheat)

5.5. No. 2 Hard red winter 9.00 --

Canadian Manitoba No. 2 12.00 --

Argentina - all types 9.00 --

Australia, f a q 5.75 --

Feed Grain

United States8 b -- --

Canada, Feed barley I 6 II -- 1.25

Argentina, Plata cornc 1.25 --

Australia, Beecher barley .75 --

 

aNo quality differential on U.S. barley, Federal II, Western I 6 II,

Yellow corn I-III, White corn I-III

bNo. 1 feed barley price used in base period simulation model for

imports of feed grain from Canada

cCorn c.i.f. price used in base period simulation model for imports

of feed grain from Argentina.

(--) Indicates zero

Source: EEC Commission Regulation No. 70 published in Journal Officiel

des Communautes Europeennes, 28 Juillet 1962, pp. 1865732:I§67762.

The data utilized to compute the labor coefficients were obtained from

numerous sources, including official government publications, farm man»

agement handbooks, previous research studies, and personal correspondence.10

 

1°Publications utilized include the following: U.S.D.A., Chan es

in Farm Production and Efficienc , A Summar Re rt 1963 (Statistical

EdlIetin No. 255, JdIy' ; v35; ty 0 95!§%313‘?§5n Mana ement Hand»

book, 1962 (Dept. of Economics, March 1962): C.P. Mirddfi:’ a our equire-

ments and Availability in British Agriculture," The Farm Economist, Ix

No. 11 (1961), pp. 518-525; France, Ministére de-ITAgricuIture, Ed Plani-

fication Interregionale Dans L'A iculture (Four Volumes, includidg

Annexes; ar 3: oc ete D'Etu es our e Developpement Economique et

Social, Mars 196“); Hans Volzke, "Zucherrubenbau-Betrieb mit 35 ha in

Sudhannover," Landtechnik, 18 No. 20 (October 1963), pp. 668-673; R. Zapf

and E. Sinzinger, "Die Auswirkung veranderter Preis-Kosten-Verhaltrrisse

continued on next page



 
I
d
:

I
l
l
.
.
“

 

1
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The 1970 labor coefficients for regions other than the United

States and Canada, were based on changes in per hectare labor use in

the United States between the period 1950/51-1952/53 and 1959/60-1961/62.

During this ten year period labor use per hectare decreased by 63.6“ per-

cent in wheat production and 57.16 percent in feed grain production.

The ratios of change (0.636“ and 0.5716) were applied to the base period

man hour per hectare requirements for the United Kingdom, France, West

Germany, Italy and the Benelux region. The resulting figures were mul-

tiplied by the estimated 1970 yields (hectares per metric ton) to yield

estimates of 1970 labor requirements in man hours per metric ton. For

the United States and Canada, 1970 labor requirements were based on esti-

11
mates computed by Joachim Elterich. Elterich predicted that labor re-

quirements for wheat, rye, oats and barley would decrease (under moderate

technological advance) from “.5 hours per acre in 1959 to “.0 hours per

acre in 1970-75.12 Applying the ratio of change implicit in Elterich's

 

Footnote 10 continued -- auf Organisation and Rentabilitat

landwirtschaaftlicher Betriebe in bayerischen Losslehmgebieten," Berichte

uber Landwirtschaft, XLI No. “ (December 1963), pp. 6“3-692; K.D. Porter

and 8.3. McBain, Final Re ort-Oil Seeds and Wheat 1961-1963, A Cost of

Production Study on Farms TdeIicati33_No. I75, Dept. of'dgriculidre,

Province of Alber?5,_i§6“); S.W. Garland and L.M. Johnson, Cro Production

Requirements in Manitoba-machiner , labor and material (Canada Dept. of

Agriculture, Edonomics Division, December 1933); M.Ragush, Chan es in Farm

Organization, Medium Productivity Soils, Brown Soil Zone, l95i (Canada

Dept. of Agriculture, conom cs Division, Saskatoon, Saskatchewan,

September 1962).

11Joachim Gustav Elterich, "Labor Use for Michigan Agriculture

1959 with Projections for 1970-75" (unpublished Ph.D. dissertation,

Dept. of Agricultural Economics, Michigan State University, 196“).

12

Ibid., Table 3.2, p. 61.
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Appendix Table 7. Production coefficients, Model I and Model II, base

<_period and 19703

 

Land Labor Variable capital

ha./m.ton hrs./m.ton U.S. $/m.ton

Commodity and Reggn (l) (2) (3)

BASE PERIOD:

Wheat (food and feed)

United States .62162~ “.5“l2 19.33

Canada .89216 6.0159 23.83

United Kingdom .279“7 11.0““65 27.0“

France .39817 22.6957 “3.80

West Germany .30573 19.6“78 21.95

Italy .57553 7“.8189 63.29

Benelux .26030 17.5669 “3.8“

Feed Grain

United States .36001 5.5“20 11.19

Canada .6785“ 5.56“3 17.38

United Kingdom .32983 13.03“9 25.59

France .“2201 25.9178 37.03

West Germany .35753 15.9101 23.61

Italy .392“2 51.01395 “0.26

Benelux .30111 15.0555 55.“1

Wheat (food and feed)

United States .“673 3.0 19.33

Canada .7813 “.7 23.83

United Kingdom .2550 6.“ 27.0“

France .3333 12.1 “3.80

West Germany .2857 11.7 21.95

Italy .“587 37.9 63.29

Benelux .23“6 10.1 “3.8“

Feed Grain

United States .2700 3.7 11.19

Canada .5950 “.3 17.38

United Kingdom .2801 6.3 25.59

France .3“8“ 12.2 37.03

West Germany .3289 8.“ 23.61

Italy .2890 21.5 “0.26

Benelux .2860 8.2 55.“l

 

aModel I includes all the regions. Model II contains production activities

for France, West Germany, Italy, and the Benelux region.

estimates (0.8889) to United States and Canadian base period per hectare

labor requirements and then multiplying by estimated 1970 yields, yielded
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the 1970 labor coefficients for the United States and Canada contained

in Appendix Table 7.

The variable capital coefficients in Appendix Table 7 represent

the current operating costs of wheat and feed grain production other

than land and labor costs. Non-labor costs associated with land prepa-

ration, planting, spraying, harvesting, hauling and machinery use were

included in variable capital. As in the case of labor requirements, the

basic data on variable capital utilization were obtained from numerous

technical bulletins and reports.13 Base period and 1970 variable

capital coefficients were assumed to be the same. For the reasons sup-

porting this assumption, see Chapter IV, page 61.

Restraints
 

The different types of restraints specified for Model I and Model

II are discussed in detail in Chapter III. The tables in this section

 

13Principal sources were: U.S.D.A., Farm Costs and Returns, Com-

mercial Farms 22.2223, Size and Location (Agriculture Idfdrmation Buiidl

tin No. 250, rev. August i96573'H.D. McRorie et. al., 1960 Saskatchewan

Farm Business Summar of “2 Farm Mana ement 6131.7'392 Club Members

(Regina: Saskatchewan:_E§?ension Report No. 3); Cafidda Department of

Agriculture, Economics Division Costs 23 Production in A iculture, 1962

(Prepared by I.F. Furniss, Ottawa, May 1963, mimeogrdphed;; I.F. Furniss,

"Effects of Agricultural Technology on Per Acre Costs of Producing Wheat

at 6“ Test Locations in the Prairie Provinces," Canadian Journal of A ri-

cultural Economics, VIII No. 1 (1960), pp. 69-8l_;M'."'"M.Sa‘d'F—‘a'nlan s',"’"ELosts

and Returns from Wheat and Barley, 1961 Harvest," Farm Management Notes,

No. 29 (Spring 1963), pp. “0-“1; France, Ministers de 1'Agricuiture,

loc, cit.; Landbouw-Economisch Instituut, Kosten en 0 brengsten er

deriif_en pg: Produkt in de Noordeli ke en Zuidwdgtel e A enEBEh e-

1e en, Vdorcalculatie'i96i762 (Den Haag{__LandEouw-Economiscfi Instituut,

Rapport No. 579); Volzke, _Ioc. 21.3.; Zapf and Sinzinger, .J_._<_>_c_. .C_i_t_.
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of the appendix contain the predetermined levels of the various re-

straints; that is, the elements entered in the "Right Hand Side" or

"First B" section of the program.

Appendix Tables 8 and 9 contain the demand estimates specified

for Model I and Model II. Detailed discussion of the derivation of the

predetermined levels of demand was presented in Chapter III.

Appendix Table 8. Demand,_Model I base period and 1970

 

Base 1970(1)

Commodity and Region period and 1970(U.K.) 1970(2) 1970(3)

(1) ’ (2) (3) (“)

-------1000 metric tons--------

Food Wheat

United States 15,21“.0 16,050.0 16,050.0 16,050.0

Canada 2,5“9.3 2,600.0 2,600.0 2,600.0

United Kingdom “,5“6.5 “,860.0 “,860.0 “,860.0

France 6,“61.“ 6,“80.0 6,“80.0 6,“80.0

West Germany 3,298.1 3,“75.0 3,“75.0 3,“75.0

Italy 8,“63.5 8,3“0.0 8,3“0.0 8,3“0.0

Benelux 2,086.0 1,980.0 1,980.0 1,980.0

Food Wheat

United States 1,“29.3 1,800.0 1,800.0 1,800.0

Canada 1,503.0 2,350.0 2,350.0 2,350.0

United Kingdom 1,576.3 2,100.0 2,100.0 2,100.0

France 2,739.0 “,250.0 “,250.0 “,250.0

West Germany 1,82“.3 2,5“0.0 2,5“0.0 2,5“0.0

Italy 252.3 610.0 610.0 610.0

Benelux 529.3 820.0 820.0 820.0

Feed Graina

United States 120,308.“ 135,286.8 150,987.1 166,085.8

Canada 10,“2l.3 12,255.5 13,756.2 15,131.8

United Kingdom 8,991.7 10,3“5.0 10,26“.1 12,830.1

France 8,876.3 9,866.0 10,78“.7 l3,“80.9

West Germany 7,206.8 9,062.6 9,80“.9 l2,256.l

Italy 5,128.5 7,538.9 8,“85.2 10,606.5

Benelux 5,099.9 5,716.5 6,750.0 8,“37.5

 

aBarley, oats, corn,sorghum
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Base

Commodity and Region period 1970(1) 1970(2) 1970(3)

(l) (2) (3) (“)

--------1000 metric tons--------

Food Wheat

Benelux 2,259.9 2,1“3.0 2,1“3.0 2,1“3.0

France 6,533 6 6,552.5 6,552.5 6,552.5

West Germany 3,800.5 “,003.8 “,003.8 “,003.8

Italy 8 791 5 8,657.0 8,657.0 8,657.0

EEC 21,385.5 21,356.3 21,356.3 21,356.3

Feed Wheat

Benelux 529.3 820.0 820.0 820.0

France 2,739.0 “,250.0 “,250.0 “,250.0

West Germany 1,82“.3 2,5“0.0 2,5“0.0 2,5“0.0

Italy 252.3 610.0 610.0 610.0

EEC 5,3““.9 8,220.0 8,220.0 8,220.0

Feed Graina

Benelux 6,151.7 6,889.9 8,180.9 10,226.1

France 8,882.6 9,873.0 10,792.“ 13,“90.5

West Germany 7,837.3 9 855.“ 10,662.7 13,328.“

Italy 6 “01.3 9 “09.9 10,591.0 13,238.8

EEC 29,272.9 36,028.2 “0,227.0 50,283.8

 

aBarley, oats, corn, sorghum

Further discussion does not seem warranted. Note that the feed grain de-

mand estimates in Appendix Table 8 are the same as those presented in

Table 3, page 39. Recall that the levels of demand specified are for

model requirement only and do not include imports from non-model countries.

This fact explains the differences between EEC demand levels in Model I

and those in Model II. The United Kingdom was eliminated from Model II,

but Argentina and Australia were added. The net effect was an increase

in Model II levels of demand.

The levels of the resource restraints specified for the various

forms of Model I are presented in Appendix Table 10. In general, the
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base period levels of availability were established by multiplying the

production coefficients (Appendix Table 7) times the actual production

for Model I regions (Table 5). Utilization by commodity was then summed

for each region to yield an estimate of total utilization for grain pro-

duction. Total utilization and availability were assumed to be the same;

hence, the base period figures in Appendix Table 10 represent utilization

as well as availability. Since the objective of the base period simula-

tion model was to reproduce base period conditions, this assumption

seemed reasonable and workable.

Appendix Table 10. Resources available for grain production,a Model I

base period and 1970

 

Land Labor Variable capital

Model and Region hectare man hours U.S. $

(1) (2) (3)

--------thousands of units--------

Base period

United States 57,725.5 79“,589.0 1,79“,395.0

Canada 1“,727.0 109,77l.5 385,“?3.5

United Kingdom 2,820.5 lll,““8.5 23“,5“5.5

France 7,963.0 “72,021.5 78“,“““.5

West Germany 3,068.5 157,069.5 208,609.0

Italy 6,329.0 822,706.5 682,638.5

Benelux 77“.0 “5,236.0 136,“66.0

1970(1), 1970(U.K.), 1970(2)

United States 57,725.5 791,100.0 “,132,700.0

Canada l“,726.5 116,300.0 589,800.0

United Kingdom 2,820.1 70,800.0 299,000.0

France 7,962.7 29l,500.0 l,0“6,“00.0

West Germany 3,068.“ 125,700.0 253,600.0

Italy 6,328.5 829,900.0 1,385,900.0

Benelux 773.“ 33,300.0 182,700.0

1970(3)

United States 57,725.5 791,100.0 “,132,700.0

Canada l“,726.5 116,300.0 589,800.0

United Kingdom 2,820.1 70,800.0 299,000.0

France 9,169.0 335,600.0 l,20“,900.0

West Germany 3,198.0 131,000.0 26“,300.0

Italy 6,789.0 890,300.0 l,“86,800.0

Benelux 798.0 3“,000.0 188,500.0

 

aFood wheat, feed wheat, and feed grain



173

Resource availability for Model I in 1970 is based on the avail-

ability of land. Land availability for grain production in the United

States, Canada and the United Kingdom was set equal to base period util-

ization for all 1970 versions of Model I. Two levels of land avail-

ability were specified for the EEC regions in 1970: one based on base

period utilization and a second based on maximum historical utilization.

The latter estimate was established as follows: (1) a ratio of base

period land use for Model I requirements to average base period harvested

grain area for all purposes was calculated for each EEC region (this

ratio indicated the proportion of total grain area in a given region de-

voted to production for model requirements); (2) the maximum harvested

area for each EEC region was selected from historical data (except for

France, the maximum figures were selected from the period 1950-196“;

France's maximum was based on an average of 192“-26 harvested grain area);

and (3) the product of the ratio and the historical maximum yielded the

estimates of 1970 land availability utilized in Model I-l970(3).

Given the 1970 availability of land for Model I requirements,

the 1970 availability of labor and variable capital was derived as

follows: (1) the quantity of land available for each region was divided

by the smallest land coefficient (wheat or feed grain) to yield an esti-

mate of the maximum amount of grain that could be produced from the given

land area; and (2) the derived production figures were multiplied by the

largest labor and variable capital coefficient (wheat er feed grain) for

each region to yield the 1970 estimates of the labor and capital avail-

ability presented in Appendix Table 10. This procedure guaranteed that

adequate quantities of labor and variable capital were available for

grain production. Labor and capital not used in grain production was
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was transferred to the reservation activities.

Appendix Table 11 contains the levels of the land restraints

used in Model II. The method used to establish the availability of

land for Model II was the same as described above for Model I. Avail-

abilities of labor and variable capital were not required for Model II

as the restraints were set at greater than or equal to zero (see pages

“2-“3 and 155).

Appendix Table 11. Land available for grain production,. Model II base

period and 1970

 

Base 1970(2)

period and and 1970(3)

Region 1970(1)

(1) (2)

--------1000 hectare--------

Benelux 798.5 823.0

France 7,839.5 9,027.0

West Germany 3,226.0 3,296.0

Italy 6,217.5 6,670.0

 

aFood wheat, feed wheat, and feed grain

Minimum production levels for feed wheat production in Model I

are presented in Appendix Table 12. These figures are equal to the

minimum production year of the three year base period, 1959/60-1961/62.

Appendix Table 12. Model I, minimum production levels for feed wheat,

base period and 1970

Minimum production

 

Legion 1000 m. tons

United States 1,097

Canada 1,198

United Kingdom l,“82

France 2,119

West Germany 1,690

Italy 12“

Benelux “70
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Minimum production levels for Model II are presented in Appendix

Table 13. The minimum production levels for the base period are equal

to average production for the period 1959/60-1961/62. Setting the min-

imum equal to the average, forced the base period simulation model to

reproduce base period quantities of production. This was a desirable

feature as is explained in Chapter V, page 80. The minimum production

levels for 1970 are equal to projected EEC yields times base period land

Appendix Table 13. Minimum production levels, Model II base period

 

 

and 1970

Base

Commodity and Region perioda 1970

41>. m
--------1000 metric tons--------

Food Wheat

Benelux 82“.7 917.8

West Germany 1,996.7 2,136.8

Italy 7,376.0 9,25“.3

EEC l6,98l.5 20,“12.5

Feed Wheat

Benelux 529.3 58“.5

France 2,739.0 3,271.8

West Germany 1,82“.3 1,952.0

Italy 252.3 316.5

EEC 5,3““.9 6,12“.8

Feed Grainb

Benelux l,“79.7 1,559.6

France 9,590.7 11,616.0

West Germany 5,75“.3 6,25“.2

Italy “,655 3 6,320.7

EEC 21,“80.0 25,750.5

 

aAverage 1959/60—1961/62

bBarley, oats, corn
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utilization.lu

The quantity of food wheat and feed grain available for export

to the EEC by the non-EEC regions in Model II is presented in Appendix

Table l“. The base period levels are equal to average exports to the

Appendix 1“. Export availabilities,_Model II base period and 1970

 

Base

Country and Commodity perioda 1970

(l)fl_ .(2)

--------1000 metric tons--------

United States

Food Wheat 1,661.3 2,535.2d

Feed Grainb “,862.3 9,311.3

Canada

Food Wheat l,75“.0 1,922.0

Feed Grainc 69.6 --

Argentina

Food Wheatb 659.5 62“.5

Feed Grain 2,“60.8 1,757.0

Australia

Food Wheat “17.0 589.6

Feed Grainc 500.3 736.“

 

aAverage 1959/60-1961/62

Barley, oats, corn, sorghum

c

Barley, oats

dFor Model II-1970(3) the quantity available was increased to 16,811,300

metric tons.

(--) Indicates zero

 

l“

EEC, Le marche'commun des produits aggicoles, Perepectives

"1970", pp. 1952195.
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EEC during the period 1959/60-1961/62. The 1970 figures are based on

projected export surpluses of wheat and coarse grains (exports minus

imports) established by the FAO.15 The percentage increases implicit

in the FAO figures were converted to a 1960 base and then applied to

the base period averages contained in Appendix Table 1“, Column 1.

This procedure resulted in the 1970 estimates of export availabilities

presented in Column 2 of the same table.

 

15FAO, "Agricultural CommoditiesuPPOjeCti°n8 f°r 1970’"
FAO Commodity Review 1962, Special Supplement, pp. A-Sl, A-52.






