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CAP Reforms in the 1990s and their
Price and Welfare Implications: The Case
of Wheat
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Roland Herrmann*

(Original received October 2000; revision received O ctc”r 2001; accepted November 2001)

We use a nonlinear commodity market model to assess, theoretically and empirically, the impacts
ofrecent reforms ofthe CAP on prices and economic welfare in the EU. The empirical analysis is
basedon an aggregate structural econometric model o fthe EU wheat economy and its links to the
restofthe world. Instability issues are also investigated. Impacts o f CAP r*onns on the variance
of domestic and world prices are analysed and a Monte Carlo simulation is used to evaluate
uncertainty in the model's welfare computations. Recent reforms led to a net welfare gain within
the EU during the period 1993-2000. Additional budgetary costs are less than the welfare gains
ofconsumers and producers. Producers gained as lowerprice support was overcompensated by

additional directpayments.
|

1. Introduction N

Agricultural policy reforms can have important impacts on conunodity prices and the
economic welfare of producers and consumers. To provide useful input into tfie policy-
making process, economists often assess the potential impact of alternative policy
actions. In agricultural markets Buckwell (1997), Froud and Roberts (1993), Rayner et
al. (1994) and Tyers and Anderson (1992) have undertaken notable efforts of this nature
These and many other analysts have found strong impacts of policy change on price
instability and welfare. For instance, Rayner et al. investigated the potential welfare
effects of the 1992 MacShany refoims on the Common Agricultural Policy (CAP) under
the two counterfactual scenarios of no reform and aiuiual price cuts of three per cent. In
both cases, net welfare gains were anticipated. While these ex ante studies attempt to
anticipate the future, by definition, they cannot accurately assess actual outcomes.

In this paper we provide an expost empirical analysis of recent reforms to the CAP on
wheat prices and economic welfare in the European Union (EU). Our analysis is based
on a structural econometric model of the EU-rest of world wheat market estimated over
the period 1976-2(XX). We use the model to evaluate the actual effect of recent CAP
r*orms on prices and welfare in the EU compared to the situation without reforms. The

eStanley r. Thom pswi isProfessor in the 1"epsrtmentofAgricultural, Environmental sDdDevcloprociitEc«»omics. The
Ohio Sute University, Qrfombus, OH, USA. E-nuil; fIMWipsMu51@ osu”a for conespoodeoce. Wolfgai® Gohout is
Piofessor of StaUstics and EcOTomics, FH-PfOTzbeim. University of Af~lied Sciences. Gennany, and Roland Hemnann
i5.ProfessOT in the Institute of Agricultural Policy and Market Research, Univcraity of Giessen, Germany. Souor
authonhip it shared equaliy. Thanks are due to fwo referees and a co-editor of this journal for their very helpful
sugge”oos 00 an earlier draft.
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Current time period subscripts are omitted to aid readability (with the exception of
lagged variables).

In this simultaneous system there are six current endogeneous vari*les (Q , Q
P~, and X”") and three predetermined variables ( , T and DV), additional to the
constant. Each equation in this system is identified, thus enabling statistical estimation
of the structure using standard econometric procedures. The quantity supplied in the
previous year is specified as a regressor in the supply equation since farmers, in making
acreage allocation decisions, consider the previous year’s acreage harvested as well as
yield. For instance, the yield of wheat relative to substitutes in production, say barley,
can impact area allocated to wheat. As we expect domestic supply in an earlier period
will affect export supply in the current period, Qf *, is also specified as an argument in
equation (4). Finally, the price transmission equation also includes a deterministic trend
plus a dummy binary variable to account for the implementation of the “new CAP” in
July 1993.

Itis important to note that we have not attempted to model EU stockholding behaviour.
Public intervention stocks are not determined as an outcome of an optimisation process;
rather they are determined as a byproduct of the price policy. With domestic prices
declining over much of the sample period, there is no incentive for private (individual or
firm) stockholding. That is, the change in expected price next period will most certainly
be less than the cost of storage. The stocks that do exist are simply pipeline or working
stocks. EU and rest of world supplies, however, are adjusted for carry-in and carry-oui
stock levels.

Considering the market equilibrium condition (equation 6) we no longer need to
distinguish X” and X” and can write the model in a linear form of the logarithms:

hiQ” = InKA" + " mnFN + bui, (7
INC? = Inii*%»7"-Inf» + 7'7-InQ f_i+~"~-Inr + Inu2, (8)
InX = +T}° -hiP*" + Inu3, 9
InX =\nKAN +T)M -hiP” + 7"®-InQf_i + Iniu, (10)
InF* = Inii'"»+ T7"-bF“+ 77-In7°+ 5~ -W + Inus, (11)

with independent (each over time; not instantaneously) normally distributed disturbance
variables, i.e.

intii ~ N(0,(&), t=1I,...,5.

The world wheat market model (7) to (11) captures European policy in an aggregate
form that can be estimated within a structural econometric model for the years 1976-
20XX). No attempt is made to model explicitiy all individual instruments of agricultural
policy which were in force at any time in this period, e.g. set-aside policies, intervention
prices, various forms of direct payments like hectare or set-aside premia, co-
responsibility levies, variable import levies, iir' kW tariffs or variable export subsidies.
There are a number of studies available which analyse individual policy measures and
their impacts on the price level and stability and welfare (McCalla and Josling, 1985;
Schmitz, 1984; lyers and Anderson. 1992); on supply, fannCTS’ income and farm income
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(14) and (15) can be calculated from the 3SLS estimation of the simultaneous model.
Before we discuss our model estimates and en”irical illustrations, we provide a
framewoik for evaluating the economic welfare impacts of a policy change.

Welfare-Economic Approach

Reforms to the CAP have resulted in significant price support reductions with the
objective of bringing EU support i”ces closer to world market levels and better mir-
roring world supply and demand conditions. As diis occurs, producers will experience
welfare losses due to the lower support i»ices. With reduced prices and presumably
reduced surpluses, budgetary costs will be less. The EU will not only provide reduced
producer price support, but the surpluses that must be sold (restitution) on world markets
will be at a higher world price due to a smaller quantity from domestic markets that will
be placed on the world market. Figure 1 illustrates these distributional welfare effects
and the change in budgetary revenue on the domestic market.

Figixre 1 wadfarc EfTccts of CAP 1Uform for 2000

A reduction in the support price from P* ®0  *results in a gain to consumers, an
economic loss to producers and a gain to the EU budget. The aggregate net welfare gain
is positive. However, compensatory transfers to producers are *so a budgetary cost and
hence, must be deducted from the economic gains accruing to the EU budget. TTie
specific result of the EU policy change is an empirical question, which we explore
below.

3. Empirical Dlustratioiis

The Data

Twenty-five years of annual wheat data (1976-2000) were used to obtain estimates of the
parameters of the economic model and dCTive our welfare estimates. (Quantity data were
obtaii™ from the Economic Research Service and the Foreign Agricultural Service of



the US Department of Agriculture. We used trade year data which exclude intra-EU
trade. Export supply is defined as the difference between quantity supplied (available)
and quantity demanded (total domestic use) in the EU. The quantity available covers all
sources of supply including production, imports and change in stocks. Further, all data
were computed for the EU(15) to account for EU country enlargement over the sample
period. World wheat prices, CIF Rotterdam ($US), were also obtained from the USDA-
ERS. Forthe Eurc"}ean Union, the prices received by German producers serve as a proxy
for EU iwices. They were obtained from the CRONOS data bank of EUROSTAT
Currency exchange rates from the IMF were used to place world prices on a local
(German Maries) currency basis. Both price series are annualised from monthly data and
are deflated by the consumer price indices of their respective countries. Lastly,
compensatory payment information was obtained from the Agricultural Situation in the
Community (1999). Before we discuss estimation and results, we first review the nature
and evolution of the agricultural policy environment in the European Union.

EV Policy Environment
We identify two fundamentally different policy regime periods of the CAP: the “old
CAP” and the “new CAP".

The CAP policy regime during the period 1976 to 1992 is characterised as the “old
C i” .The policy objective during this period was to support farm incomes at a high and
stable level. The general result was that EU prices were in excess of and more stable than
world prices. In order to keep intemal market prices from falling below the
administratively set intervention price (set weU above world market levels), intervention
agencies would buy wheat at the intervention price, store it and then sell it on the world
maricet at a loss or, more commonly, provide private exporters with a subsidy
(restitution) equal to the difference between the intervention price and the world price.
At the same time, variable levies ensured domestic market protection from low-priced
imports. Responding to calls for reform, some new policies affecting cereals were
implemented m 1988. At this time, co-responsibility levies (deductions from farmers to
pay for the awt of surplus production), stabilisers (increase in co-responsibility and
reduction m the intervention price if production exceeded a maximum guaranteed
quantity), and voluntary set-sides were inti-oduced. The adoption of this “stabilizer
pack”e was a fairly successful effort to link price levels to output; however the “old

AP structure of variable levies and intervention buying remained intact.

The first major adjustment in European agricultural policy took place with the CAP
(MacShany) refoim of 1992 (Mahe and Roe, 1996). The changes were considered so
significant as to warrant the name the “new CAP’ (Swinbank, 1997). Although tiuly
significant changes occurred, they were implemented within the existing CAP structure
of vanable levies, export restitutions and the like. This stiiicture continued to isolate
European agnculture from the world economy. Implemented in July 1993, the
MacShany reforms called for compensatory payments to farmers and a continued
lowenng of price supports to levels closer to expected world prices. The three major
com p”nts ofthis reform were: (1) a substantial cutin intervention prices (30 per cent)
phased m over a three-year period, (2) compensation to farmers for the price cuts
through subsidies per hectare (area premia), and (3) land “set-side” requirements
preference was given to small farmers who were eligible to receive payments without the



set-aside requirement. Even though the compensatory payments were not truly
decoupled from cropped area, this was a major step toward a market-<»iented grain
economy. It was a regime change financially as well; a move from largely consumer
financed (through higher prices) to where taxpayers pay a larger share (compensatory
transfers). Notwithstanding the significance of these changes, the old variable levy and
export subsidy structure continued to insulate the EU from world markets.

This “new CAP” period also includes the 1993 Uruguay Round Agreement on Agri-
culture (URAA). Major decisions under the URAA included (i) tariffication, (ii) the
reduction of tariff protection, and (iii) limitations on export subsidisation. The old
system of threshold prices and variable levies was abolished under the process of
tariffication; non-tariff barriers were converted to conventional tariffs. This seems to be
a major reform with regard to price transmission at first sight: unlike variable levies,
with fixed ad-valorem tariffs the landed price will rise and fall reflecting movements in
the world price. However, no pure tariffication was implemented. As the new bound
import tariffs were still relatively high, given the reference periods of very low world
market prices (1986-88), an alternative minimum import price was introduced at the
level of 155 per cent of the intervention price. The 155 per cent of rule applies as long as
it leads to a lower import price than the bound import tariffs. Additionally, tariffication
was not implemented for the export situation. Export subsidies are still variable and not
fixed as specific or ad-valoretn subsidies. Thus, the effects of the implemented rules of
tariffication on instability are low (Thompson, Herrmann and Gohout, 2(XX)) and the
degree of price transmission between the world and domestic markets is still
considerably less than 1.0. However, the URAA decisions on the reduction of bound
tariffs should result in a broader range over which domestic prices will reflect world
market conditions. The tariff equivalent was to be reduced 36 per cent over a six-year
period. Constraints on the total level of support provided by the CAP were also imposed.
Additionally, limitations on the volume of subsidised exports and expenditure levels on
export subsidies (21 per cent reduction on subsidised exports and budget expenditure by
36 per cent) became effective on July 1, 1995.

Cereal policy under the “new CAP” was continued with the propositions of the
Commission of the EU (1997) on the Agenda 2(XX) and the Agenda decisions by the
Council of the EU (1999). According to Swinbank (1999), the decisions of the Agenda
2000 were mainly driven by the need to remain within the existing export commitments
as laid down in the URAA. The Agenda 2000 decisions follow the Unes which were
introduced in the 1992 reform: a further cut in the intervention price for cereals, by 15
per cent in two steps in 2000 and 2001, was set. The price cut wUl be compensated partly
by additional hectare payments. Again, the major changes of the Agenda 2000 do affect
the price level rather than price st”ility.

Model Estimation

Equations (7)-(Il) were estimated as a system using three-stage least squares (3SLS) to
obtain consistent parameter estimates in the presence of right-handside endogenous
variables as well as contemporaneous correlation among the disturbances. Hence, there
is both an economic and statistical dependency among the equations in our model. The
parameter estimates are {Mt)vided in Table 1.
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IWe 1 Modd Pmrametcr 1976-2000

«q- (7) * 6.22 -0.34 InP*
(5138) (-16.82)

eq. (8) In" -734 +0.13-to/>" +0.35 min OL +211 InT
(-2-69) (1.71) (3.34) (3.55)

eq (9) InX 6.95 -0.77 «in F*
(5.40) (-3.39)

eq. (10) InX e -14.0 +0.49 «In P* +3.17 In (2*,
(-3.62) (1.90) (5.45)

eg- (11) In” - 21.30 ¢0.18-In/»* -3.64mnr 20.23 «InDV
(7.44) (2.11) (-6.73) (-7.25)

Source; Autbm' oompuUtkxu.

T"e elasticity estates are reasonable: domestic supply, short-nin is 0.13 and long-
nin is 0.20; domestic demand is -0.34; export supply’ is 0.49; import demand is -0 77
and the price transmission elasticity is 0.18. Our long-run wheat supply elasticity is
sUghtly lower than the 0.35 estimate of Sairis and Freebaim (1983) and the 0.30 estimate
of Makki. TVeeten and Miranda (1996). Our price elasticity of domestic demand
compares to Sams and Freebaim (-0.20) and T”ers and Anderson (-0.30). Our price
transmission elasticity is small, yet it is significanUy different from zero.” This estimate
is the same as that obtained by Thompson, Sul and Bohl (2002).* The sign and
si*ficance of the binary dummy variable parameter reflects a significant downward
shift m domesuc price beginning in July 1993 when the MacSharry reforms were
implemented. The addiuon of an interaction term {P- «DV) to the price transmission
~u o n was not found to be statisticaUy significant (Thompson. Herrmann and Gohout,

Price Transmission and Variability
Equations (14) and (15) are utilised in Figure 2 to get an impression ofthe dependency of
pnce vanability on the price transmission elasticity.

In Figure 2 it is apparent that, as increases the variability of domestic price
mcreases and that of world price decreases. While these two variances converge as r?*

where

«  price eU«icity of supply,
m  price eUstici® of demand, and
n *  price transmissioo elasticity.

Atrqunty vdue. weobuunthe c«io«te for 77/0.457. toor

;N >0, the f-value of 2.11 has a;»-value . 0.0235 and 21 df.
TOOthly for the same prices over die sample period 1976-98 to investigate the stochastic
theuZdTISdom. U«ngaseerSSW laS”S"'

issiai elasticity of 0.18
' ' T¥hefim for

3 “ 0airf

*A Ct]ow"es"(c h"l96?)f0rsmiM"Th ook .. _mteroatiopal whelu rice.trans
AUlow"n J '~ f0 r stnwural change was peifonned based on two legressiooso fP'ao/-"an

less~  0.00001. *«»od.fm 8(1993),.... 25. Tlic null hypothesis of no change was rejected with/>-value



increases, caution should be taken in extrapolating values of i f that are well beyond our
estimated transmission elasticity.

fl(are2 Variances of d<Mnestk and world wheat prkcs and the dasddty of price transmlastoD, if

Policy Change and Economic Welfare

In this section we explore the welfare implications of the MacSharry and URAA
reforms. Using our estimated model, we present the procedure used to calculate the
changes in consumer surplus (ACS), producer surplus (AP5), budgetary revenue (AB/f),
and of the aggregate net welfare change (AAW) due to the policy regime change.
Producer surplus wil be calculated without and with (AP5”") direct income transfers (ff),
i.e. hectare premia. From (12) and (8), succeedingly and iteratively:

In/f = JXAP- TTT (16)

and

INQf = InKA* + 7~ mnQf-i +~  «InTt+ mhife*, 17)

are calculated for / = 1, . . ., 25. Normally distributed random numbers , with
contemporaneous covariance matrix £ are generated for that reason. £ is an estimate of
the covariance matrix of the disturbance variables hi i, which is assumed invariant
over lime. X is derived from our econometric model. Solving (17) for pf , we get the
annual supply functions,

(18)

Domestic [wices are simulated with ()  and without (p f'°) the mfluence of the CAP
reform, utilizing the dummy variable DV respectively. For each year, the area above the



supply curve over the range ftiom ( °) to (p/ *) represents the (negative) change of
the producer surplus; thus APS, <0,

Ina similar fashion, the (positive) change in consumer surplus is calculated. Utilising the
aheady endogenously calculated domestic prices in equation (7) and solving for P'A.
yields the annual demand liinctions,

pf= (20)

For each year, the area below the demand curve over the vertical range from P to
I»** is the (positive) change of the consumer surplus; thus ACS, >0,

ACSt= J/ o exp(hiii*+t7«°.Inp + t;ijdp (21)
p

A me"'-jrdp (22)

1+70® u (23)

Finally, the change in budgetary revenue (A5*?,) is calculated for each year as Ac
rectangular area “abed” in Figure 1, diminished by the inner rectangle “efgh” and by the

compensation payments (W,),

ABft = (Qf" - - (Qf.- - H,, (24)

where all quantities are calculated with (~ *) and without (G*°)the impacts of the CAP,
respectively. Actual change in producer surplus (including direct income transfers) and
the aggregate net welfare change are calculated as

APSf = AP5( + Ht (25)
ANWt = ACSt + APSf + a’BRt. (26)

Using the values of our parameter estimaes, the numerical results of a Monte Carlo
study with 1000 replications are reported in Table 2. The tabulated estimates are the
mean values and the uncertainty measures in parentheses are the standard deviations
from all 1000 simulated series.® The following welfare effects of the MacSharry and
URAA reforms were estimated: (1) consumers gain, (2) producers lose without hectare-
premia payments, (3) producers gain with hectare-premia payments, (4) change in

TTic goodness-of'fit ten erff Andoson and Dtrling with id exttnsioa of Stephens (1986) has been perfonned on ACS,
&PS,A R and ANW to investigate their "degree of aonnality". This omnibus test is based on the em{nncal disoibutioD
(EDF) and tests the nonnabty assmnptioD against all otber (continuous) distributi(»s. Frocn diese tests, ACS

can be well assumed to be normal, and APS and ABR are not far firom being normal. ANWdoes not seem to be nonnal at
all, w ~ theplotoiitsempincal distribution fiinctioD againa its tbeoiedcal counteipait does not show large deviatioas.
Tbe di*buQon of AAW seems to be leptokurtic, bat unimodal and symmetric, quite like a i-distittiudon. TTjus, the
?a:cAuflf%ed stsndard deviatk»s could be intopreted qutie “normally” for ACS, APS and ABR, and bit more cautiousl\(
0 . K



-~ 2 Ctongesofconsumerforplos(ACS),producer » uri”™ withoBt CA’S) aad with(AK") «kle payments
revenue (A8Jg), awl net wdfaie (AAW); (MiUiwi Earoi)

Year 1993 1994 1995 1996 1997 1998 1999 2000
ACS 2227 1973 ir72 1787 1731 1668 1628 1571
(201) (178) (173) (165) (164) (148) (145) (137)
&FS -2798 -2481 -2375 -21% 2221 -2152 2119 -2054
(315) (279) (276) (265) (266) (240) (236) (232)
H 1926 2646 3428 3480 3497 3466 3442 3815
6P -872 165 1053 1202 1277 1314 1323 1761
(315) (279) (276) (265) (266) (240) (236) (232)
tsBR -972 -1521 -2268 -2296 02321 -2283 -2274 2636
(217) C52) (254) (239) (223) (223) (203) (193)
6SW 382 617 658 . 694 687 698 677 695
(236) (245) (252) (228) (213) (204) (189) (173)
fActe: Stanchrd devigtions are in parestheses.
Source: Authors' computatas.

budgetary revenue is negative, and (5) net welfare change is positive. Our conclusion is
that farmers were overcompensated for the losses due to lower post-reform prices. This
result is valid for all years except 1993, where we found undercompensation. These
findings are consistent with previous studies also finding farmers as a group to be
overcompensated in the 1990s (Buckwell, 1997).

4. Concluding Remarks

We examined the theoretical and empirical effects of reforms to the CAP in the 1990s on
wheat prices and economic welfare. This analysis is based on a strucmral econometric
model of the EU wheat market with linkages to the rest of the world. The model is
estimated with annual data over the period 1976 to 2000. With eight years r»st-
MacSharry, a sufficient observation period is available to perform an ex-post analysis of
the recent CAP reforms.

The empirical evidence suggests that the main impact of the post-1992 CAP reforms
was on price levels, not price instability. This result is consistent with that of Thompson,
Herrmann and Gohout (2000) who showed that without true tariffication the
transmission of world price signals to domestic markets would be zero and domestic
price instability would not increase. Over the sample period our price transmission
elasticity estimate was 0.18. While not zero, its magnitude is small. This estimate is
identical to the 0.18 estimate of Thompson, Sul and Bohl (2002), obtained using
monthly data for wheat in France, Germany and the United Kingdom. Moreover, the
evidence suggests that a significant increase in this elasticity did not occur with the
Uruguay Round Agreement. This is not surprising since true tariffication has not
occurred.

Our model was used to explore the aggregate and distributional welfare implications
of the MacSharry and subsequent reforms. We found that (1) consumers gain, (2)
producers would have lost without hectare premia pajwents, (3) producers gain with
hectare payments, (4) budgetary costs rise, and (5) the net aggregate welfare is positive
(more than 600 million Euros annually). Government expenditures were tess than Uie
welfare gains of producers and consumers. Standard errors of these point estimates using



Monte Cado siinulation procedures suggest a high level of confidence in our findings.
These empirical results are consistent with the ex-ante estimates of Rayner etal. (1994)
under their counterfactual scenario of annual price reductions of three per cent. Finally,
we found that producers were overcompensated on average with direct premia payments
for the policy-induced price reductions.
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