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Abstract: We extend the methodol ogy of a two-step profit function to obtain area and yield elasticities. We
then estimate the effects of price and technology on crop output of France, Germany, and the UK. Area
elasticities were obtained by adding area shadow price equationsto the standard dual model of output and
input equations. Change in output is dominated by technology in the UK and mixed in France and Germany.
The resultsindicate policies affecting price will have diverse responses across countries and crops,

Introduction
The numerous agricultura programs under the Common Agriculturd Policy (CAP), the cogts of the
CAP, WTO congdraints, and world markets make it difficult to model EU agricultural production
and trade because modelers must make judgements about the technica and political feasibility of the
results (see Joding, et. a.). On top of this, the EU is composed of 15 sovereign nations with varying
histories, languages, inheritance laws, climatic conditions, and soils that combine to create
agricultura heterogeneity. Mogt likely, the technica parameters of agriculturd supply are influenced
by these varied conditions and the numerous, sometimes conflicting, EU policies which have proven

difficult to modd.

While modds may not be able to represent EU agriculturd policiesin detall, gatistical methods may
be able to establish the relative importance of genera factors such as prices and technology on
agricultura output in specific countries. For example, policies mainly affect output prices and
models can capture the effect of output prices on supply response. Furthermore, while agricultura
policies complicate modeling EU agriculture, the prominence of these policies underscores the
importance of subjecting EU agriculture to empirical investigation. EU agricultura support policies
and export subsidies were key issues during the GATT negotiations of the Uruguay Round. Within
the EU, the costs of agricultura support policies to consumers and taxpayers have been an issue.
For these and other reasons, agricultura policymakers and economists around the world would like

to know what might happen to agricultura output when EU reforms lower support prices.

For example, if technological change has been the mgor reason for European agricultura growth,



then EU agricultura output may continue to grow even as the EU lowers support prices. It dso
would indicate that yields could play an even gregter role in driving output growth since the leve of
technology tends to influence yields. If ingtead, prices are rdaively more important in determining
agriculturd supply, lower support prices may quickly reduce output by influencing year-to-year

acreage decisons and longer term yield response.

This paper summarizes astudy of the agricultura sectors of France, Germany, and the UK,
(countries that account for over 50 percent of agricultura production in the EU-15), which had two
principa objectives:
1) Determine the rdative influence of technology and price on the supply of various crops,
and,
2) 2) Edimate the price dadticities of areaand yiddsin amanner consstent with the

standard assumptions of economic theory.

Using an extension of the Chambers and Just two-step profit maximization modd, we estimated
output supplies and input demands system in the three EU countries and report:

1) Theprice and technology eladticities of supply and input demand;

2) the price and technology contribution to supply changes, and;

3) the components of crop supply dadticities such asyied and acreage dadticities.

Other Studies
There are few recent models of EU agriculture that use accepted statistical techniques to consstently
estimate the supply response of the principa crops. The more comprehensive modds have focused
on aggregate product categories rather than individua crops (Ball et al., Larson). Bdl et.al.,

estimated supply dadticities for production categories such as grains, feedgrains, livestock, and



oilseeds for most EU countries. Earlier, Larson et. al., estimated a profit function for Germany in
much the same manner as Ball. Both moddsimposed al theoretical properties, including the
convexity condition, of a profit function on modd parameters. Guyomard et.al ., estimated the
supply response for France using a profit function and reported price eadticities for various crops
(soft whest, barley, maize, other coarse grains, rapeseed, sunflower, and soybeans) but did not

account for pulses, sugarbeets, animal products, or fruits and vegetables.

Given the paucity of satistical work in the area, these modds provide useful insghtsinto EU
agriculture. However, they do not address two issues of interest to many economists and
policymakers. Theseissuesinclude: 1) The role of technology reletive to thet of price in determining
the levd of agricultura output in the EU, and; 2) the importance of arearesponse relative to yied
response. We now turn to these issues.

Our Approach
Yidd and acreage e adticities were commonly reported before duality-based methods became
the standard technique for estimating agricultural supply models (Coyle). To caculate these
eladticities, agricultura economists estimated separate area and yield models using what today
would be considered ad hoc methods. Y e, for the past twenty-five years economists have
emphasized that supply dadticities must be derived from, and be consistent with, economic
theory (Chambers, 1988). This often creates a gap between matter-of-fact rea world
economists who calculate acreage and yield eadticities and economists who use more formd

models.

Severd papers have come partway in bridging this gap. Chambers and Just (1989) devised a dua
framework for modeling producer’ s behavior when quasi-fixed inputs (i.e. acreage) are dlocated

across products. They introduced atest for jointness for thismodd but they did not pursue the



possibility their model had opened up for estimating acreage e adticities. Antle (1983) depicted
agricultura production as a series of sequential decisons that relied on updating of information.
Recently, Antle (2000) exploited the dua properties of a sequentia decision mode for non-jointly
produced products, but he did not focus on the acreage alocation decision. Coyle (1993) in
contrast, devel oped an acreage dlocation modd to handle a more genera technology and worked
out the attendant properties of the dual function. However, Coyl€ s paper did not address the issue

of yidds

In this paper we extend the Chambers and Just (C&J) modd by showing that, under certain
assumptions, the C& J profit function can be estimated and combined with shadow price equations
which together make it possible to calculate the elagticity of acreage alocation with respect to output
prices. This, in turn, makesit possble to cdculate dl of theterms contained in C&J s
“uncompensated” or long run eadticity formula (See C&J 1989, eg. 13), that includes acreage
response equations. From this methodology, we show that both yield and acreage response

equations can be caculated from the parameters of an estimated profit function.

An Acreage Allocation Model
The Chambers and Just modd is a two-step gpproach to profit maximization. First
producers maximize profits subject to a predetermined alocation of their quasi-fixed inputs.
Then, in the second step, producers choose optimd dloceation levels. For the following
discussion, we let [and be the only dlocable quasi-fixed input. Producer’ s maximize profits

conditional on afixed set of acreage dlocations or:

P(p,wa',....a",2) = max,, p§-wk:y:eY(xa .a") @



where: pisavector of output prices, w is avector of input prices, a' isalocation
of acreageto crop i, for i=1...n., zisavector of other fixed inputs, y avector of
outputs, and X avector of inputs.

Theset yeY(,xa'..a") defines the technology <et.

The properties of the profit functionin (1) are consstent with the properties of a standard
multioutput profit function . The acreage terms essentialy behave like quasi-fixed factorsin

any profit function. Given the profit function in (1), the decison to optimally dlocate acreege

can be depicted as:
Max P(p lwiall anlz)
al.an
n , 2
s.t _él a' = Ld @
| =

with first order (F.O.C.) conditions of:

dp(PW,a'....a",2/da'=1 =ws fori=1..n ©)

where: | isthe lagrange multiplier equa to ws, the shadow price of alocated land.

The solution to the maximization problem in (2) is astandard profit function.”

In estimating the above profit function, Ball et. al., and C&J,. ensured their model
parameters were condstent with the 2" gage F.O.C. conditions by imposing the following

set of nonlinear redrictions: dp/Ai=dp/A; for j=2... n, (4)

Our dternative method for representing equation (3) is operationaly smple. Set dp/dAj=ws

where j=1..n and where wsis the shadow price of land. In an optima world, wsis

%The decision process by producers may not follow the same order asin the C&J model. However, given
information ex-post to the production decisions, one can assume (or test) if producers behaved asif they
followed the Chamber two-step decision process.



equivaent to the price of land. Then, using observed land prices as the dependent variable,
estimate shadow price equations jointly with the system of output supply and input demand
equations while imposing cross-equation restrictions on common parameters within the
system of equations. These shadow price equations will represent a siochastic

aoproximation to the 2™ stage F.O.C. condiitions in equation (4).

The system of output supply, input demands, and shadow price equations can be solved
together with aland summation congraint to obtain acreage equations, which will be a
function of output prices, input prices, and fixed factors, including the total land area. Taking
the derivative of each of the acreage equations with respect to output prices obtains the
response of acreage with respect to the output prices. To illudtrate, specify a profit function

as.

P=Z+3 agip* A+ad;A ©)

U

where: Z represents the standard component of a profit function which includes,
output prices, input prices, technology, and non- dlocative quasi-fixed inputs. The a
terms represent acreage alocations. The i subscript, represents the n output prices.

By Hoteling’s Lemma, the supply equetions are

dP(P,w,Ad p,=Y,=d(2)/d P1+911* 3.1+912* az---gls* as
(6)
dP (P,w,A)/d P,=Y,=d(D/d P,+9,,* ax+0,,* a--9:" as

Input demands are smilarly represented. The acreage shadow price equations are obtained
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by taking the derivative of the profit function with respect to each dlocation. Taking that

derivative and dividing through by the own price in each equation obtains.

10/ % = wWs/P=0,,+0,* (Po/P,) +....2,* (Ps/P )+ 2dus* (8, /P)
™
10 /9a, =wsP.=g,*(P,/P, )+d,*(P,/P,).+ ..9,, +2dm*(@,/P,)

To caculate acreage response to prices, the shadow price equations are jointly solved aong
with the constraint sum of acres equas the totd land area (Sa=Ld.). Jointly solving the
shadow price equations and taking the derivative of the resulting acreage equation with
respect to an output price, obtains aformulawhich caculates the acreage response to
prices. It can be shown that, given the above specification, the change in acreage aloceation,

an With respect to output price P, is.

J-1
[ a (gin'gij )2* djj]
dAdpi= _——= ®
(& dn/ dij+ 1)
1

All the termsin equetion (8) are contained in the parameters of the profit function. Thus, any
parameter required to calculate the dagticity of acreage with respect to an output price can be
obtained by jointly estimating a system of output supply, input demand, and acreage shadow
price equations. It isimportant to emphasize that the acreage response equations do not have to
be derived. By itsdf, the formulain equation (8), provides sufficient information on how to
combine the estimated parameters to ca culate the acreage response to a change in an output

price.



In addition to the restrictions on common parameters between equations, the following
regtrictions can be imposed on the shadow price equations to insure a symmetric acreage
response to changes in output prices:

1) Seteach dii of each profit function to be equd.

2) Impose symmetry on the g's so that gj=gi .

3) Impose the redtriction that Sga= Sg2 = Sg; for every j in each profit function.

Specific Crops

Assuming non-joint production between four categories of crops, we specified the four profit
functions, which taken together, represent the output of each country’s agriculturd sector. The
firgt profit function represented grains crops, the second, pulses and sugar beets, the third
aggregate vegetables and aggregate fruits, and the fina profit function represented aggregate

anima production.

The grains and oilseed modes focused on four crops- whest, barley, other grains, and
rapeseed. In addition, we modeled corn for France and oats for Germany. We dso
specified aroots and tubers equation as part of the pulses and sugar beets model for Germany
and the UK. Following Larson, we represented sugar beets as a fixed output because of the
nature of the EU sugar quota. We dso specified demands for the total amount of fertilizer,
labor, and pesticides used in each country’ s agriculture. Each input demand equation
represented the sum amount of each input demand from each profit function (see Chambers
and Just for modeling input demand for non-jointly produced goods). We did not include
interaction terms between the input prices and acreage terms in our model because of degrees

of freedom congtraints.



Our data set conssted of annual datafor France, Germany, and the UK for 25 years, from 1973
through 1997. The assumption of non-jointness among product categories (grains, animas, pulses
and tubers, fruit and vegetables) saved degrees of freedom by reducing the number of exogenous
variablesin each supply equation. This aso helped reduce the chance of multicollinearity among
prices. We took further steps to reduce multicollinearity among prices within the grains models® In
sum, we specified four profit functions, each of which has outputs from the following groups of

products:

grains, and rapeseed;

pulses, roots, and sugar bests,

fruits, vegetables, and;

animd products.

Estimating the M odel

No policies were incorporated in the models with the exception of the quota on sugar. We
specified normalized quadratic profit functions for the previoudy mentioned four categories
of agricultural products (see appendix)”. For each profit function output supplies and input
demands were derived from Hoteling’'s Lemma. Shadow price equations were obtained by
taking the derivative with respect to the acreage terms. For consistency purposes, we aso
estimated shadow price equations for the fixed tractor input and a shadow price equation for
sugar beets that we had modeled as a fixed output. Output prices were lagged representing

lagged relative price expectations.

Wejointly estimated the supply equations from each profit function, the sum of the input demand
equations across profit functions, and area shadow price equations. This was done for each country.
Weimposed dl the various symmetry conditions among output supply, input demand, and shadow
price equations. We did not impose convexity and thus alowed for the possibility of obtaining wrong

sgn dadticities. In each country mode, the energy price was represented by the price of oil and is

3 Our techni gue is described in a methods paper by Arnade available on request.

* Thefocusison crop acreage and yield choice. Livestock was modeled as an aggregate and is not discussed.
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used asthe numeraire

Prior to estimating the model, a Data Envelopment Analysis (DEA) was gpplied to EU datafor 15
countries to caculate a technologica change index for each crop in each country (Leetmaa and
Arnade (1999), Faire (1996), Trueblood (1996). We then used the technica change index for the
country being modeled as the exogenous technology variable in both the output supply and input

demand equations. This variable was lagged one period to prevent Smultaneous equation bias.

In estimating shadow price equations, the |eft hand side shadow price and each of the exogenous
variableswas divided by it'sown p;. This reduced the likdihood of multi-collinearity in the VCV
matrix of errorsin these equations. Also, for consistency, we estimated a shadow price equation

for sugar beets and for tractors.

The Interesting Results

Technology or Price.

We estimated parameters for the price and technology variables of each country modd in each
equation. These parameters were then multiplied by the average annud changesin prices and the
technology indicesin our database. The results presented in Table 1 compare own price and

technology influences on outputs.”

Only in the UK istechnology a more dominant factor than price in influencing output response.
Technology has ten times the impact that prices have on UK whest and “other grain” production and
approximately five times the impact on barely and rapeseed production. In France and Germany,
the rdative impact of price and technology are more mixed. Technological change dominates the

French wheat production but reduces the production of “other grains’ which had a strong price

> The modelsand complete set of elasticities can be provided on request.
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regponse. The impacts of own price and technica change on maize and barley production are
approximatdly the samein France, although when al cross-price effects are considered, price effects
dominate the supply of these two crops.® In Germany, prices are more important than technology in

increasing output of every grain crop except oats.

The large impact of technology in the UK may be aresult of invesment in grain crops that
occurred when UK farmers anticipated high and guaranteed CAP support prices.” In addition,
the physical stock of capitd in the UK was considerably lower than in Germany or France (see
Bdl, 1993). Theory tels us that, with diminishing returns, the margina product of capital is greater

at lower levels.  Thus, investment at this margin could have a greater impact.

Comprehendve Supply Eladticities

The output supply eadticitiesin tables 3-5 represent the complete impact of price on supply and
include the price influences on yields, areas, aswell as cross-area price effects. France's
comprehengve supply dadticities have positive sgnsfor dl crops. Own-price eadticities for “ other
grans’ and rapeseed are rdatively high, barley has an eastic supply response, and wheat and
maize have low own-price dadticities. EStimated cross-price eadticities of barley, maize, and
rapeseed are high indicating they subgtitute for dl crops. Most other crops are a mix of substitutes
and complements for each other. Since barley isin crop rotation with rgpeseed, it is not surprisng

that barley and rapeseed appear to be substitutes for other crops.

The Guyomard et.al ., study of French agriculture provides comparable estimates of own price

eladticity for the grains crops. Their dadticity estimates were higher than oursfor adl comparable

6 Surprisingly, technical change reduces rapeseed and pulse production in France. This was probably the result
of large-scal e adoption of the double zero (double low) variety of rapeseed that continued throughout the 1980's.
Thisvariety had alower yield than the traditional variety but was a preferred animal feed.

" Our technology index would measure capital not included in the tractor stock.
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crops (wheat, barley, other maize, and rapeseed) and may reflect the sample period (1970-1992)
of thesudy. That is, price reductions slemming from the 1992 reforms may have lowered our
eladticities Since price increases often icit alarger ouput response than do price decreases

(Tomek, Tweeten). ®

The comprehensive supply dadticities for Germany tend to be higher than the dadticities for

France. All own-price dadticities in the grain category have the right sign but the eladticities for
vegetables and fruits have the wrong sign. The results for the other crops are mixed perhaps due to
the large differences in farm gructure in the different regions of Germany. The UK’s
comprehengve eadticities for grain crops are low with the exception of the “ other grains’ category.
The comprehensive fruit price dadticity stands out as unusudly large and in practica termsis
amost equivadent to aflat supply curve. The cross-price eadticities present amixed picturein

terms of magnitude and sgn.

Area Eladicities

Table 7 presents the eladticity of areawith respect to output price. French own price eadticities
have the right sign. Wheat and fruit area e agticities are close to zero while rapeseed has the highest
areadadticity and is more than haf the size of its comprehensive dadticity. Areadso playsan
important role in German supply dadticities. All grain crop area eadticities have the right Sign and,
asin France, only rapeseed has an eagtic response to prices. However, dl non-grain crop
eladicities have the wrong sign or are amdll. All UK area dadticities have the right sign but dl are

close to zero except for fruit.

8 A sset fixity lowers producer response to downward falling prices. Additionally, anassymetric response to the
direction of price changeswould be alikely reaction to past price reductions in the CAP reform of 1992, which

were compensated by direct payments to producers. Dairy and sugar quota allocationsin previous reforms also
provided incentives to farmers anticipating future reforms to maximize yield regardless of pricein order to form a

high historical base,
12



Yield Eledticities

Table 8 provides the estimates of the yield dadticities. Overdl, French yield eadticities are quite
low. However, most crops turn out to be area subgtitutes but yield complements. For example,
while wheat subgtitutes for maize, barley, and rapeseed in acreage response, it complements other
gransin the yidd response. Wheset is ardatively more religble crop in yidd and has more uses
than other grains and it is a naturdl subgtitute for them. 'Y &t, when whest yidds incresss, it could
result from intengve input use thet is jointly goplied to other grains. And while “other grains’ area
strong substitute for maize, barley, and rapeseed in terms of areg, “ other grain” is a complement to

mazeinyidd.

German wheat and barley yidd dadticities are unusudly high. Perhapsthisis dueto the relative
gmdl farm size in Germany (prior to reunification). Area congtraints would force German
producersto rely on ayield response to price increases. However, German rapeseed has dmost
no yield response to price perhaps because of the introduction of the low-yielding double-zero
variety that was widdly adopted over the sample period. To alesser extent than France, there are
ingances in Germany where crops are area. complements but yield subgtitutes. The UK yidd
eladticities for “other grains’ are larger than French or German dadticities but are in the same range

for al other crops.

Overdl, the Signs on the price variables are correct and datistically significant for the magor crops.
The results highlight that there are large differences in supply response among the countries even
though the three countries operate under the CAP. For example, UK farms tend to depend on
technical change and yield response to price. In contrast, French farmers primarily rely on area
alocation to respond to price. It isnotable that the Satistical results that are closest to being

13



robust across countries are for whest, barley, and other grains which are the three principa crops

in the modd.

Conclusion
This paper summarizes our estimation of agricultura supply response modes for three European
countries, compares the price and technica change contribution to supply, and reports the output
supply dadticities. While our model could not account for many of the agriculturd policy
mechanisms gpplied by the EU over the 1993-1997 period, it could provide insghts into which
country and crop would be most influenced by a change in price support. For example, we found
technical change to be the mgor factor influencing agricultura output in the UK while priceshad a

relatively more important role in France and Germany.

We aso report the components of crop supply dadticities. In France, area eladticities turned out to
be a critical component of supply response, wheress, in the UK, yields were more important. In
Germany the situation was mixed. In the UK, the importance of yield response to prices was
conggtent with the finding that technical change dominates supply response. Yields are influenced
by technology whereas acreage response is a more short-run phenomenon. For grains, our model
results were fairly robust across al countries. It was noted that the rapid adoption of a new variety

of rgpeseed in combination with anew EU oilseed policy during this period affected the resuilts.

This article dso introduced a method for estimating acreage el adticities using an accepted dua model
of agricultura production. Theat is, we extended the method for estimating the Chambers and Just
two-gtep profit function by estimating equations which represent the shadow price equations of
acreage dlocation. We then solve these equations together with aland congraint term to obtain the

acreage reponse to output price. This technique, together with the sandard method for estimating

14



output supplies and input demands, makes it possible to caculate the dadticities of yield and acreage

with respect to output prices.

There are severd possible ways to follow up on the results presented in this paper. For example,
this study has compared the influence of price and technologica change on annua production of
specific crops. Following this studly, it would be useful to examine the relation between

technologica change and long-term price trends.

Findly, it should be emphasized that estimated € adticities often are sengtive to the assumptions

made about a particular model and the techniques used to estimate its parameters. The dadticities

reported in this paper are no exception.
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Appendix A
We specified a normalized quadratic profit function. This functiona form is conditiona on the

observed set of acreage dlocations. The functiona form was:
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Where: pi represents n output and 3 input prices normdized on the price of energy,
the Z s represent nonallocatable quasi-fixed inputs (tractors, and technology ) and a
quasi-fixed output (sugar beets), and Oth represents other variables. The gj’s
represent the acreage allocation terms. Note that the normalized NQ can be viewed
asaspecia case of the popular Generd Mcfadden functional form By Hotding's

Lemma, output supplies are now defined as

n+3

n
dP()dp,= y=b+& ¢ pta az+a 9ij 4j
2=1 =

w

k=1 ik k j

for each output i . And input demands are defined as.

n°+3 * 03
dP()/d P=-Xn=bat a cn pJ+ a‘ank*Zk
j:l k =1

for each input n.
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Conditions for homogeneity are imposed by the functiona form. Symmetry of supply
response to price changes isimposed by redtricting the Cij matrix to be symmetricd. The

acreage shadow price equations are:

Q% 3
dP(.)/dajZWSZagij pi+ aukak+d“*aj
i=1

k=1

In estimating the shadow price equations, the |eft-hand sde shadow price and each of the
exogenous variables were divided through by it'sown p; . Thisreduced the likelihood of
multicollinearity in the VCV matrix of errorsin these equations. Since we estimated shadow
price equations for acreage, we aso estimated shadow price equations for the fixed tractor

input and a shadow price equation for the fixed sugar beet outpuit.
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Appendi x B
When land isthe only quas-fixed input, the dagticity of supply can be written as. (see

equation 13 in Chambers and Just)

(d y,(pw,Ld)yd p)(p/y,)={d ¥ (p,w.a".a")id p+(d y,/da)* (da/dp)+Q (dy/da;)* (da;/d p)}p

j=2
(19)

where: yd; istheyield of cropl; and a isthe acreage of cropi.
The first right-hand side term, can be rewritten as
dy (pwLd)yd p=dy (pwa"..a")dp+ é_ (dy,/dag;)*(da;/d p)

j=2

(29)
Thisis because acreages are held fixed for thisterm. Representing the first term in
brackets in equation 1a by equation 2a, multiplying through by the term outside the
brackets, dividing the middleterm by a /a and each of the remaining k terms by each a«
la« respectively, equation (1a) becomes:
&P =Py e €1+ SE i

(33)
The left-hand term is the comprehensive supply eadticity; thefird right hand term is

theyidd dadticity; and the first middle term is the acreage eadticity multiplied by the
eladticity of output with respect to its own acreage. The fina terms represent cross-
price acreage eladticities, multiplied by the eadticity of crop response with respect to
changesin other crop acreages. When the change in supply with respect to acreage
equals one, and either al cross-price acreage eadticities are zero, or the changein

crop output with respect to the acreage of other productsis zero, the eladticity
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formularevertsto ayied plus acreage dagticity or: €y, =&y, +€'
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Table 1. Countries and Commoditiesin the Profit Function

Commodities France Germany UK
Grains and Whest, corn, barley, Whest, barley, oats, Whest, barley, other
other grains, rapeseed | other grains, grains, rapeseed
Oilseeds rapeseed
Indices for potatoes Indices for potatoes, Indices for potatoes,
Roots, Tubers, and & other root crops, pulses, and sugar pulses, and sugar
Sugar pulses, and sugar
. Indicesfor Indices for Indices for
Fruits and Fruitsand Fruitsand Fruitsand
Vegetables Vegetables Vegetables Vegetables
Animal Products !_IVESIOCk output !_lvestod< output !_lvestock output
index index index
Table 2: Source of Output Changes
France Germany UK
Own Own Own
Tech Price Tech Price Tech  Price
Wheat 5714 134.1 284.2 661.9 355.7 383
O-Grain -1166  2267.1 85.9 509.7 833 6.2
Maize 239 359
Barley 145.3 156.5 169.2 2397 176.4 490
Rapesd -67.7 917 450 33 327 77
Oats 185 100
Pulses -15.0 84 19 0.0 1038 0.0
Roots 297.3 1224 2719 106.6
Vegtbl 77 664.4 1743 1222 -150 379
Fruits 325 246 76.3 -63.6 -536 268.7

1/ The number represents the average change in output, arising from the factor in the column title. For example,
technology change had almost 4 times the as much influence on wheat as the own price of wheat.
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France: Table 3: Comprehensive Elasticities/

Prices
Quantity Wheat  Gran Maize Barley Rapesd Pulses Veget Fruits
Wheat 0.21 4.33 -0.84 -0.22 -0.13
O-Gran 0.03 1.45 -0.04 -0.11 -0.09
Maize 0.18 -0.88 0.10 -0.07 -0.22
Barley 0.15 -3.00 -0.09 0.50 -0.07
Rapesd -0.37 -7.58 -0.95 -0.23 297
Pulses 031
Vegtbl 078 000
Fruits -1.22 0.37

1/ For example the own price elasticity for wheat in Franceis.21

Germany: Table 4: Complete or Uncompensated Elagticities/

Prices
Root

Quantity Wheat Gran Barley Rapesd  Oats Pulse Crops Vegetbl  Fruits
Wheat 3.60 -1.49 -1.64 -0.07 -0.12
O-grain -342 2.66 1.4 -0.15 0.38
Barley -3.05 126 197 -0.08 0.05
Rapesd -0.10 -0.14 -0.09 119 -0.09
Oats -2.23 290 0.48 -0.74 0.52 0.01
Pulse
Roots 047 -0.22 -0.09
Vegetbl 0.08 -0.60 0.13
Fruit -0.04 0.15 -0.38
1/ Similar format to table 3
UK: Table5: Complete or Uncompensated ElagticitiesV/

Prices
Quantity Wheat Grains Barley Rapeseed Pulse Crops Vegthl Fruits
Wheat 0.14 0.25 -0.12 -0.06
O-Gran 519 2.58 -0.65 -1.08
Barl -0.09 -0.05 0.20 -0.03
Rapesd -0.40 -041 -0.13 0.45
Pulses 0.00
Roots 0.09 -0.20 -0.76
Vegthl -1.19 0.26 0.21
Fruits -2.13 1.06 15.97

1/ Smilar format to table 3.
Table6: Technology Elasticities Table7: Area Own Price Elasticities



France Germany UK

Wheat 071 1.22 103
O-Gran -0.11 193 10.58
Barley 0.44 -0.80 0.63
Maize 0.06

Oats 4,69

Rapesd -1.36 082 130
Pulses -0.30 081 0.72
Roots -042 113
Vegetble 0.02 -0.23 -0.16
Fruit 055 0.44 -4.98

1/For example, French wheat output rises
7.1% if the French technology index rises
10%.

Table8:Yield Own Price Elagticities 1/

France Germany UK

Wheat 0.175 221 012
O-Gran 0.088 065 247
Barley 0.048 177 021
Maize -0.138

Oats -0.29
Rapeseed 0.084 000 006
Pulse 0.100 042 -0.02
Roots 050 -0.02
V egetabl -0.270 016 003
Fruit 0171 -0.38 -0.11

1/ acreage held fixed

Wheat
O-Gran
Barley
Maize
Oats
Rapesd
Pulses
Roots
Vegetble
Fruit

France Germany
0.038 0.49
0.614 0.40
0.202 0.08
0.216

025

1584 143
0.113 0.00
-0.23

0512 -6.58
0.078 0.00

UK

0.00
0.02
0.00

0.03
0.00
0.06
0.03
2.36






