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OUTLINE OF THE PROBLEM AND THE ANALYllCAL APPROACH 

Wilhelm Henrichsmeyer 
Institute for Agricultural Policy of the University of Bonn 

1. THE PROBLEM 

A high level of state intervention has long been a typical feature of agricultural market 
policy in most countries of the world. The nature and extent of such intervention differ 
widely, however, depending above all on the level of development and the status of the 
agricultural sector in the economy as a whole. In westem industrialised countries, for 
example, measures for protecting domestic agriculture are usually in the foreground, 
though to varying extents, depending on the political and economic situation. in developing 
:ountries the dominant objectives are usually to provide cheap food for the urban 
~opulation and to obtain government revenue (e.g. through export duly on agricultural 
products), which often results in negative protection rates for farm products. As their level 
af income rises, however, many emergent countries (such as Korea) are also beginning to 
apply protection measures to their agriculture. 

These multiple and variable interventions seriously distort international output and trade 
structures. Such distortions, in tum, not only cause substantial losses of wealth in 
individual countries, but also constantly give rise to serious trade conflicts. A particular 
dbadvantage for EU agricultural policy is the heavy pressure exerted on the world matket 

of many agricultural products as the western industriaiised countries tly to outbid 
$Vchother's export subsidies, further escalating market regulation costs. 

V e  first attempt to stem the tide of agricultural protection came with the GAlT 
ts in the Uruguay Round. Consensus was reached on the first steps towards 

g the world agricultural economy: to reduce external protection and to limit 
intervention at the same time. The EU agricultural reform of 1992 was part of thls 

n the one hand it enabled the EU to play a part in the GAlT negotiations and 
t&jrm to the Rnal compromise solutions; and on the other, the G A T  decisions in the 
U w y .  Round limit the room for manoeuvre for EU agricultural policy until the year 2000. 
Mm'mver,'the start of the negotiations for the next round of WTO talks, due in 1999, is 
t l l m ~ l o o m i n g .  As early as 1998 the USA took a significant stride towards further 
fibWt&atbn'Ih.the fbrm Of the new Farm Bill, converting product-linked subsidies to direct 
income;.Zransfers ,ftlecoupJing"). Various other countries are heading in the same direction 
and. d.oogYse,,is the, a i m s  Gmup. Fulttier stepstowards liberalisation of the world 
a g r l w W m a W  a n  therefore: be expWed;lrr,,stmerge from the next WTO round. These 
a@ likaly'ttt m e d o  the& o f 4 a s i ~ . . ~ ~ w s ) L ~ i ~ m m e n t s . s u ~ h  as: 

incarw €ransfem Cdaccup8ng2; 
. * possible prohibition of, or at least severe resW@bns 00, eugxwt subsidies; 



A further reduction in extemai protection (in the forms still permitted), perhaps of a size 
similar to that agreed during the Uruguay Round, is also likely to happen. 

This basic trend in effolts towards world-wide policy reform is the background to the 
political scenarios analysed in this study. No attempt will be made to predict the results of 
the multilateral negotiation process or to build these into the scenario. Instead a few very 
simple basic assumptions will be used as the basis for a rigorous abstradion of the effects 
of full world-wide liberalisation in some crucial areas of crop pmduction (cereals, oilseeds 
and pulses) whlie existing agricultural policy continues in other areas (particularly mllk and 
sugar). 

This asymmetrical policy scenario may not be so totally removed from reality, since the 
two global players in agriculture, the USA and the EU, have already achieved (USA) or 
taken large strides towards (EU) extensive liberalisation in cereals, ollseeds and pulses, 
and both will be reluctant, at least in the medium term, to abandon their existing milk and 
sugar qudta systems, linked to high external protection, even under heavy negotiation 
pressure. 

2. THE ANALYTICAL APPROACH 

(3) World-market-orientated liberalisation in such a crucial area of crop production can 
also be expected to have very different impacts on land use, the environment, 
agricultural income and employment from region to region, The results of a hlghly 
diierentiated regional agriculturelenvironment model for Me Federal Republlc 
of Germany (RAUMIS) have been used to enable the associated problems to be 
identified. The RAUMIS model system has been developed over the past decade for 
the Federal Ministry of Agncuiture and is currently being used for policy analyses and 
simulation calculations. 

(4) The liberalisation of cereals, oilseeds and pulses will not only affect different regions 
in highly disparate way, it will also have disparate effects on the various types and 
sizes of holding. As a first attempt to illustrate this we show the results of soma 
simple calculations of comparative-static models with the help of a farmhalding 
group model for Geman agriculture (Me DIES Model), based on accounting data. 
This model has been developed with the Federal Ministry of Agriculture, and is 
currently being used to anaiyse the income situation in German agriculture 
(Agrarbericht der Bundesregierung - "Federal Government Agricultural Repof) and 
for policy-related simulation calculations. 

The models used in this study have so far been applied only to analyses and simulation 
calculations at the level of observation concerned, not interactively for analysing complex 

The world-wlde liberalisation of the markets for cereals, ollseeds and pulses will have an ppbiems of the type examined here. The study therefore has methodological as well as 
impact at various levels through a variety of interlinked mechanisms. This study attempts 
to throw light on aspects of this complex state of affairs by using quantitative model 
analysis, taking into aomunt the interactions between the various levels of investigation for methodological purposes, we examine the possibiliies and problems of linking 
through specifii scenarios. different models at various levels of aggregation; 

it is evident th& this type of approach can be used for a study of this kind only if a weil- i the content-related aim is to throw light on the complex effects of a world-wide (partial) 

chosen set of validated models is already available.at the various levels. The mod& used .- iiberalisation at various levels of obsewation by means of a collective interpretation of 
for this study have been developed over the past T5 years by the lnstltqte tor Ag~lculturai - 92 the model results. 

Policy of the University of Bonn contracted by the European Commission and the Federal 
Ministry of Agriculture in Gennany for cooperation on a series of research projects on 
various topics. 

(1) The global effects of the liberal'iation of cereals, oiiseede and pulses on international 
agricultural trade and world market prices are examined ona .world scale. T w e  
comprehensive impact analyses are oanied out with tlie help of the V!!grld 
Agrfcultural Wade Shnulation Model (WAWM), whpe mediu@&rm ve&n 
provides a differentiated picture of protectlen poliqies and. is thus emip~t ly suked@ 
the impact analyses in this study, This model. wac developed at the end,$ the i%@ 
as a tool for analysing QA* wparios for theEurop@an.Commk&n (QGVJ,): , . , 

(2) The wodd market piice effecpsil~rkved from the.g$b~~trada m&ld fm, a . ' ~ & f d  
specific impawt ana lp%.  at YE&$&! bmk ThB ..Merdluma : IWm&a&i,@ 
Sirnulath Sl(rretn &iihrr &WcRwal -:Wuctlon an& ~ ~ i ~ I ~ ~ f f i %  
Agriculture of tip 6lyK&pW#@Q&&@REi&WMFSS) is UM &fi@& WLddMdp 
difter.entia!d!,picture of market and income policy measures under EU agricultural 
policy effects of (partial) liberalisation on output, resource allocation and 
income in the Member States. 

*'%e SPEL system was developed as part of a joint long-term research contract with 
k.""E&rostat's unit "Economic and structural statistics for agriculture" (project leader: 



MODELUNG EFFECTS ON WORLD AGRICULTURAL MARKETS USING WATSIM 

Martin von Lampe 

Institute for Agricultural Policy of the University of Bonn 

1. DESCRIPTION OF THE MODEL 

1.1. Theoretical concept and methodological approach 

The World Agricultural Trade Simulation Model (WATSIM) was developed for the 
European Commission at the end of the 1980s. It was initiated as a tool for anaiysing the 
effects of agricultural policy instruments on trade in agricultural pmducts in the various 
regions of the world, with particular reference to the Uruguay Round of the GATT 
negotiations. Methodologically, it can be described as a comparative-static, non-spatial 
model covering the most important agricultural products and depicting the world in 24 
regions" 2. 

Each region of the world has its own sub-model depicting agricultural output and demand 
by product, the latter being subdivided into human consumption, animal feed, industrial 
processing, seed use, losses and other uses. Pmducts are considered homogeneous, and 
the corresponding quantities depend on the regional prices. The own and cross price 
elasticities controlling these responses in the various regions are drawn from a variety of 
publications, incorporating the expettise of a number of research teams. 

The balancing of regional quantities for supply and demand and a change in stocks that is 
assumed to be constant for the simulation period gives the net trade positions of the 
regions. 

The regional models are connected by a global core model, which interlinks the regions for 
both trade quantities and prices. 

The price transmission equations describe the functional relationship between world and 
regional market prices. Apart from price differences resulting from transport costs and 
differences in quality, these linear equations also include trade barriers in the form of 
specific and ad-valorem tariffs. Production and demand are also stimulated by direct and 
indirect subsidies. These are converted into price effects in the form of producer and 
consumer subsidy equivalents and embedded in the price transmission equations. The 
incentive prices so defined determine supply and demand in the regions and thus the net 
trade. 

' ,:c . , 

. ., - . c  

1 z?&b~.sg* by national fmnti,i,i.g. China, Brazil and the USA), the remainder being 
. .  . .. & @ ~ ~ m m i c  and geographical criteria (e.g. me EU). .-. -, 

For s more detaiidd&$tion cf. HENRICHSMEYER, W.. BRITZ, W., EIDMANN, U., ana VON LAMPE, 
M. (1995) SPEL-TRADE Final Report - DocurnmtaNon to the SPEL-TRADE M W ,  Yemion 95. Institute 
for Aar ic~ . t~ra l  Policv. Bonn iunDublishedl. D. Bff. (At lhis time tne model's name was SPEL-Trade. a 

Finally, the net trade positions of all regions meet on the work1 market for each product, 
which is aesumed to be a spof p r k e t  The solutlon algotithm balances these net trade 
positims by adjusting world market pilces so that Me sum of all net expons is erqual to the 
sum'of all net imports for each'producto. 

1.2 Datasartrcen 

The WATSIM modelling system is based on an extensbe database containing 
macroeconomic data, policy parameters and price and income emelties of sup* and 
demand as well as regional quantity and volume figures for output, demand and tmde in 
agriculhfral pmductsc. 

The most important source for quantities and volumes is the strttistlcal material of the 
Unltsd Nations Fwd and &riwIture Otganizatkq (WO), in partioular the regional supp& 
and OliIization accounts (SUA) and fmde domain, from which data for some.200 countries 
d the 'world and about 190 @nary and processed agric,ultural products are extracted. 
These ate supplemented fimm further sources, particularly the SCI World and WU 
Agriculure Rev/& for thestates of the former Soviet Union. 

p e  most impottant'spurce for the elasticities used in the model is the St& W M  PoIIcy 
Simulation Modeling F w m v o I k  (SWOPSIMJB. M o s t  mawoeconmic data are taken from 
%bid E)iank publications. Further sources are also used, such as OECD and USDA 
~Mroafions for creating policy parameter sets and the GATT Sdn,dules prepared by the 
bXY. For m e  countries, specific studies are also referred to. 

~ t y  based on the SPEL model's data management system, me data fm the various 
@&@es are subject to a t h a r m  consistency aseurance procedure and are aggregated to 

' 

mgional and product sample used in WATSIM: In principle, these. routines are 
in a way that ddferent levels of aggregation oan be formed wah relatively little 

the applyside, the trend-mlafed wn$tant tales account of technical pmgmss, 
changesand set.~sWe measures; on the demand side it indudes mainly the 

L .  . 

SPARCS COMPANIES, INC. (1994): SCI Wotld and FSU Agriculture 

Cf. SULLIVAN, J., RONINGEN. V.. LEETMAA. S., GRAY, D. (1992): A I889 Global Database for the 



The equatbp for regional supply, demqd far human rronsumptipn, a n i , ~ - @ &  -wd 
.. . industrial processing therefore have the followitT~ stNctuW: 

where: 
Q 

P 

& 

h i  
r 
sim 
trend 
bas 

regional quantity of supply, demand for human consumption, animal 
feed or industrial pmceasing 
the corresponding incentive price (for supply: producarincentive 
price; for demand components: consumer incentive price) 
the plice elasticity of the respective quantity response 
product indices 
regional index 
simulated value 
trend value 
base year value 

1.52 Represenhtfon of demand for anlmal feed 

Demand for animal feed is linked to livestock production through regional energy balances. 
A mixed estimation approach7 is used to estimate energy requirement coefficients from the 
ex-post data for each animal product. Changes in feed efficiency resulting e.g. from 
technical progress are taken into account. The consistency of the energy balance sheets is 
assured both when determining the trendvalues and - by modifying the price elasticities of 
feed demand - in the market equilibrium. 

The calculation of quantity trends for supply and the various components of demand takes 
place in three stages, in ascending order of priority: 

1. The ex-post statistical trend is estimated in the light of product charactelistics and 
regional peculiarities. 

2. Since reliable data on regional price developments are missing and the effect of price 
changes thus cannot be isolated when estimating the trend, and because historicai 
trends are often not a reliable guide to future developments, addiiionaily the results of 
various other studies and model simulations are brought in to improve those of the trend 
projections. In this context the FA0 projections for developing countries and the findings 

' Cf. THEIL, H. (1971): Primiples of Economefrks. Sank Barbara, New York, London, Sydney, Tomnto: 
WileyMamilton. p. 347ff. 

=-jmenauneo in parar;uiu6,~~ orqq ~ - d ?  w ':wi , ~:T.'  1 F ; . ,  

&.flnally, the k n e w l e ~ ~ ~ . ~ ~ c r a n ~ ~ & . b ~ , ~ : $ i ~ , i ~ i t h e  projections. T&I ii 
particularly, ~~~ .me~$.3hi+f@ .w,. p o l i c y ~ g e s ,  the effects of whi& 
extend bqmnd~cp r i~e~d~o tu re ,  e'g, Common Ag!io@tural Policy (CAP) reform in the 

.3*4 , .~a~ii&f&%f dwcitussts 
1.J .. . r , ,  

.ord&$,mq@fe that the elasticities derh,ed from other sources are consistent with the 
delp &<;r ,a+ with miomeconomic theory; they are calibrated in a non-lineal 
mization procedure. The resulting elasticity sets satisfy the conditions of symmetw and 

&y; additionally the correct signs of the diagonal elements of the subslitution 
.are guaranteed. The objective function Is to minimize the quadratic relative 

from the original values; this ensures that the elasticities diier as lime as 
mtheir original values. 

$hibraon of demand elasticities, the available income is approximated by the 
al,gross domestio product since more precise data are unavailable. 

~lastiiities are first calibrated using the oonditional factor demandapproach* so thal 
total energy intake of animals remains constant when the price structure withir 

changes. The elasticities calibrated in this way are then extended to the feec 
e to changes in livestock production. Thls two-stage 

that the regional feed input and requirement are kept ir 

Changes in wolld market prices are mapped to regional markets by means of linear price 
m representing transpo~t costs and qualii differences, 

policy parameters affecting prices. 

map price policy. First, it depicts the measurements of the 
the specbic and ad-valorem tariffs provided for in the GAl l  

agreements are also captured by the equation. The resulng regional prices are caliec 
'ihoentive pffcas, since they combine supply and demand incentives both due to regiona 
market prices and agricultural policy. Equations (2a) and (2b) represent the prie 
transmission equations used in WATSIM: 

* WEX,? *(I +~m&, /*DO) t S W , ~  + P S ~ , , ,  t PSm,, + PSEI,,, 

*(I + AYTR,,~ I IT) + sm,,, + cm,,,, - CSED,,, - cs.81~. 

d. VARW. H. R. (1992): Mlcmeconomic Analysis. 3rd ed., New Yorkbndon. p. 53. 

Foldetaila of this pmcedure d. HENRICHSMMR, W. et d. (1995): loc. dt.. p. 2111. 

I 'O PSEICSE: producer subsidy equlvalenV consumer subsidy equivalent 



growth in population and per capita incomes as well as changes in the consumer 
preference structure caused by different factors such as utbanization and a changing 
age structure. 

In addition, changes in the regional price structure also result in adjustments of supply 
and demand. 

The equations for regional supply, demand for human consumption, animal feed and 
Industrial processing therefore have the following structure: 

trend (1) = Q ~ , ~  + Q:," * &ij,r *[" 
i pi," 

where: 
Q regional quantity of supply, demand for human consumption, animal 

feed or industrial processing 
the corresponding incentive price (for supply: producer incentive 
price; for demand components: consumer incentive price) 

E the price elasticity of the respective quantity response 

b i  product indices 
r regional index 
sim simulated value 
trend trend value 
bas base year value 

1.33 Representation of demandforanlmal feed 

Demand for animal feed is linked to livestock production through regional energy balances. 
A mixed estimation approach' is used to estimate energy requirement coefficients from the 
ex-post data for each animal product. Changes in feed efficiency resulting e.g. from 
technical progress are taken into account. The consistency of the energy balance sheets is 
assured both when determining the trendvalues and - by modifying the price elasticities of 
feed demand - in the market ecluilibrium. 

1.3.3 Calculation of trends 

The calculation of quantity trends for supply and the various components of demand takes 
place in three stages, in ascending order of priority: 

1. The ex-post statistical trend Is estimated in the light of product characteristios and 
regional peculiarities. 

2. Since reliable data on regional price deveiopments are missing and the effect of price 
changes thus cannot be isolated when estimating the trend, and because historical 
trends are often not a reliable quide to future developments, additionally the results of 
various other studies and modeisimulations are brought in to improve those of the trend 
projections. In this context the FA0 projections for developing countries and the findings 

' Cf. THEiL. H. (1971): Principles of Econometrics. Santa Bahra, New York, London. Sydney, Tomnto: 
WileyMamilton. p. 347ff. 

of the Food and Agriculture Polby Research Institute FAPRl for the USA should be 
mentioned in particular. 

3. Finally, the knowledge of specialists can be brougM direotly into the projections. This is 
particularfy nedessary where there are major policy changes, the effects of which 

Common Agricultural Policy (CAP) refom in the 

1.8.4 Calibration of SlaStiMy wts 

In order to ensure that the elasti~ifies defied from other sources are consistent with the 
. model's M a  and with micmaconomic theory, they are calibrated in a non-linear 

optimization procedure. The resulting elasticity sets satisfy the wndiiions of symmetry and 
homogeneity; addionally the correct signs of the diagonal elements of the substitution 
matrices are guaranteed. The objective function is to minimize the quadptii relative 
deviations from the original values; this ensures that the elasticities differ as little as 
p+$sSible from their orlginal values. 

Far the calibration of demand elasticities, the available i n w m  is approximated by the 
regional gross domestic product since more precise data are unavailable. 

Feod elasticities are first calibrated using the condJtional factor demand approach0 so that 
' the total energy intake of animals remains constant when the pfice structure within 

'feedirigStuffs changes. The elasticiiies calibrated in this way are then extended to the feed 
hanges in livestock production. This two-stage 

ional feed input and requirement are kept in 

1?4 Pllce transmission 

mges in worid market prices are mapped to regional mafkets by means of l i i r  price 
s. Apart from representing transport costs and quality di f fe~ces, 

m.tx@iitly contain various policy paremeters affecting prices. 

oepts to map price pdlcy. First. it depicts the measurements of the 
. Howev'er, the specific and ad-valorem tariffs provided for in the G A T  
o captured by the equation. The resulting regional prices are called 

nce they m b i n e  supply and demand incenthres both due to regional 
uatlons (Za) and (2b) represent the price 

i loo) + SPTR~, + p m 1 +  + PSED,, + PSH~,, 

, - 
tlW*~:(5.+.4~.&~)*m7* tG"s&w;, - 
,;lq j$ h,L; ci:&& R-1 .*I I' .. 

.-a- 

where :, ,-+~ 
,.. . 

For detaib of thrs p m d u r e  d. HEMRICHSMEYER, W. et al. (19951: b. on., p. 21ff. 

' 0  PSWCSE: producer suwk4y equi&v consumer &idy equimtent 



PPRl producer incentive price 
CPRl consumer incentive price 
UVEX regional foreign trade (r) or world market (wor) price 
A VTR advalorem tariff (%) 
SPTFl specffic tariff (US$/t) 
PSEM market price support (PSE component) (US@) 
PSED direct payments to producers (PSE component) (US@) 
PSEl other producer support measures (PSE component) (US$lt) 
CSEM, CSED, CSEl corresponding measurements on consumer side, with 

CSEM = PSEM 
i r, sim, bas indices as defined above 

1.5 Solutlon of the model 

The solution algorithm ensures that, at the world level, supply and demand quantities on 
all (world) markets must balance. The algorithm looks for a vector of world market prices 
which, when transferred to regional markets, triggers the very supply and demand 
adjustment required for the purpose. in this way, a static equilibrium is reached for the 
simulation period: the resulting price and quantity changes give information about the 
anticipated developments under the assumed scenarios (trends, policy changes). 

2. REFERENCE RUN: DEVELOPMENT OF WORLD MARKETS FOR 
GRAINS AND OILSEEDS UP TO 2005 IF EXISTING POLICIES ARE 
CONTINUED 

2.1 Representation of policy assumptions in WATSIM 

The reduction in intervention prices on the grain and beef markets is depicted by the 
nominal fixing of internal market prices. This means that real prices fall in line with the 
assumed future rate of inflation (+2.3% p.a., World Bank G5 M W  index). 

The limits on the quantities of subsidized exports, in particular wheat, are explicitiy 
formulated in the model, which also takes account of restrictions applicable to subsidy 
expenditure, regardless of whether this has any real effect. 

The area-based compensation payments are converted into product-based payments. 
These compensation payments, too, are held constant in nominal terms. The complexity of 
the various EU policies, which cannot be modelled by WATSIM without some 
simplification, means that exogenous assumptions on quantity developments must be 
employed in several cases. Following this line of reasoning, the more detailled results of 
the model SPELEU-MFSS are used for the calculations of WATSIM. For example, since 
WATSlM does not distinguish between area and yield developments, set-aside obligations 
Cannot explicitly be taken into account therefore, the development of the production 
quantities in WATSIM is derived from the SPEUEU-MFSS results. A similar approach is 
used for the determination of feed use of marketable products; since WATSIM does not 
model the use of non-marketable feed, it makes use of the results of the SPELJEU-WFSS. 

For the milk and sugar markets, praduction is set acmrding to the quota systems. 

WATSIM charts the 1m6 Farm Bill (FAIR Ad$$) by completely dismantling the production 
suppolt measures. Accardingly, the remaining payments are completely eknoupled from 
production and are therefore not taken into account. 

, Compliance with the 0417 schedule tarlff rates is modelled hy making a corresponding 
reduction in the leiwrls of prolectian. Even if the schedhs in same cases allow for higher 

it is assumed that, h, aocardance 

'. &.Z Warld trend In production and demand 

, ' h e e n  1992 and 2005, tke woworld output@ cereals i d  oilseeds is expected to growat a 
~ i g n i f t  faster rate than the W population. 

unffower seed and raw 
the USA (soya beans), 

seed) and n d 8 d a  (rape seed) and the m*@ ieduction in 
EU resulthrg.from the virtually compulsory set-aside. On the other 

s, the 19709 saw hardly any growth in the output d pukes. It 
at there was a rapid increase in produotian, which will continue in 



Figure 1: Trends in world output of cereals, pulses and oilseeds (average annual RgureP; Development of world -14 In sereale, pulsas and oilseeds (average 
rates of growth) annual ratas Di growth) 

..--------.- 

The pattern of demand for cereals and oilseeds is greatly influenced, via the feed sector, 
by the growth in livestock production. The expanding production of pig and poultry meat 

2.3 Developvheii of outpa end demand h t h s b o p e a n  ,Won 

and eggs in Asia, in particular, will require considerable quantities of fwd, so that between Rmand for cereals hardly changed between the early 1970s and thet ea* 1890s. 
1992 and 2005 the amount of maize used as feed in the countries of Asia13 will rise from wever, it is expeEted to rise by about +I % p.a. during the simulation period because of 
just under 15% to over 18% of world maize consumption. In the .cakes of other oiiseeds ing internal piiw. With meat production fomast to rise slightly and milk productton to 
and oil fruits", this share, already just under 40% in 1992, will pass the 50% mark in the sli it ly, the use of wha t  and barley for M m a l  feed will expand af the expense of 
industrialized countlies the requirement for feed grains and wheat will rise only slowly as '@ substitutw such as cassava; the share of wheat In €he EU's feed grain mix would 
livestock production is estimated to increase only to a relatively limited extent with some of m a W l y  to around 39% amording to the-assumptions of SPEWEU-MFSS. The* 
this being met by further improvements in feeding efficiency. h&ly any change in the amount of cereals used for human Consumptian up to 

Population and i n m e  growth increases not only the consumption of animal products but 
also the consumption for food of high-grade cereals, with the result that the use. of wheat, ing. demand and lower tar!# protection in the framework' d the Common 
barley and rice for human consumption (including processing) globally grows twice as fast cy (CAP)'), €he reduction of s u b $ d i i  exports (to around 14.5 million t for 
as that of "other cereals". ng flour) agmed In the Utuguay ' M n d  of the G A T  would probably not be 

World trade in cereals and pulses will not expand as quickly as in the past, but, like that of wkhout adjustments to the rate of set-aslde. Pre-caiculations with SPEUEU- 

oilseeds, will still increase at a faster rate than that of production. As Figure 2 shows, trade of at least Wi4 to camply wiffi this resfn'ctlon. The conespmxling 

in oilseeds and pulses in particular wiil continue to grow at high rates. 

of and &and for oilseeds iz+ seen 

. . .  TI 



Figure 3: Development of production of and demand for cereals, pulses and fer cerealsthan WATGIM; fhe predicted averageannual rates of hcrease in nominal world 
oilseeds in the EU (average annual rates of growth) market prices between 1992 and 2005 are +1.0% for wheat and t l . l " A  for the various. 

.production 1970172-1990192 aproduction 1992.2003 
Odemand 1970172-1990/92 mdemand 1992.2005 &?cording to these forecasts, wheat expolis by the EU would be possible wifhout 

absidtes after 2000f9. 

We'developmerifs of world markst piices as calculated byWATSIM would mean a marked 
W c U o n  in the difference between the EU's foreign trade prices and internal market 

{average annual rates of growth)a0 

2.4 Trend in world market prices for cereals and oilseeds 

The model calculatlons for the period to 2005 show a further decline in real world market 
prices for cereals and ollseeds. Nevertheless, the drop in prices would be less steep. than 
in the past (Figure 4). 

Cereal prices are projected as declining relatively uniformly by about -1.7% p.a. to 
-1.8% p.a. in real terms. In the case of rice, the calculated decline is somewhat smaller 
(-1.1% p.a.). The historical long-term trend of sharply falling world market prices would -.---"---- 

therefore be modified: between 1950 and 1990, world market prices for cereals fell by an 
average -2.5% p.a to -3.3% p.a. in real terms's; particular ciroumstances made the trend 
even less favourable to producers in the last decade (d. Figure 4). Compared with this 
long-term trend, the agricultural terms of trade can be expected to become more 
favourable. With Inflation on world markets at around +2.3% p.a.16, nominal prices will rise 
slightly. 

A similar picture is viewed for oilseeds; nominal prices rise on world markets, but after 
accounting for inflation, real world market prices would fall of about an average -1.1% p.a., 
this being a less sharp fall than in the past. 

8 , : .  . . 
The World Bank forecasts world market price developments that are even more favourable 
to producers: an average decline in real prices of -0.4% p.a. for cereals, oils and cakes . ,, 

until 200517. The FAPRIla projections also show somewhat more favourable priie changes 

. Commodity Markets and the Developing Countries 



3. SIMULATION OF A COMPLETE LIBERAUSATION OF THE 
MARKETS FOR CEREALS AND OILSEEDS 

3.1 Mapping the scenario in the WATSIM model 

A complete liberalisation of the marketsfor cereals, pulses and oilseeds would involve the 
abolition of all tarii protection or direct and other support measures in the various regions 
still in existence under the 1993 Uruguay Round GATT arrangements. The "negative 
protection" aimed at supporting domestic consumers, which was found in 1992 e.g, in the 
countries of the former Soviet Union, China and a few other regions for certain products, is 
also assumed to be abolished. The dismantling of protection is also assumed in regions 
not belonging to the GAn.  The markets for rice and "other oilseeds and oil fruits" are not 
included in the liberalisation. Not liberalised either in these calculations is the Chinese 
market for maize germ oil; the policy assumed in the reference tun is also assumed in the 
liberalisation scenario in order to avoid errors due to biased estimations, for information 
about this market is extremely problematic and maize consumption in China depends 
heavilv on the oroduction of maize germ oil and cake. 
1 '  

- 

For the European Union it is assumed that set-aside as well as price support and 
compensatory payments are dtscontinued. The reference run's assumption of a 30 % rate 
of obl~gatoty set-aside by 2005 is therefore dropped. However, any rule of thumb 43 % rlse 
in production would be tempered by the small producer regulation and by the fact that 
production might no longer be prof~tabie at world market prlces on some of the "returning" 
area. Therefore, there 1s a marked increase in fallow land (d. the results of the RAUMIS 
calculations), as there was some voluntaty set-aside in the past. The effect on production 
of abandoning set-aside, as assumed in th~s simulat~on run, was determined with the 
model SPELIEU-MFSS and ranges from +11% for wheat to +1Q0h for "other cereals". In 
the case of oilseeds, the production impact ranges from +i6 % (rape seed) and +28 % 
(sunflower seed), whereas the set-aside impact for pulses is +12 %. 

To simplify the Interpretation, a second s~mulatton was run in which liberalisation of the 
cereals, pulses and oliseed markets was assumed for the EU only. 

3.2 Results of the simulation calculations 

L~beral~satton of the world markets for cereals, pulses and o~lseeds would have three 
princ~pai effects, which are contrary to some extent: 

i 3.2.1 Ceretils 

It is forecast that world trade in cereals wtll expand with rising prices. 

In the European Union, l~beralisatton is seen as leading to an expansion of cereals 
productton, malnlyas a result of the abolition of compulsoryset-as~de (cf. Figure 5). Wheat 
and "other cereals" in particular will become relatively more profitable, suffer~ng smaller 
prlce reduct~ons on the Internal market than barley or maize. Cultwatlon of wheat and 
"other cereals'' therefore expand by more than +8% and +7%, respectively, whilst the 
lower prlces entail a smaller Increase in production of barley and maize. The consrderable 
expansion in wheat production in this scenarlo and the slight decline in its use for feed 

rY, 
would result in the EU's net wheat exports Increasing by +73%. On the other hand, greater 
use would be made of barley and maize for feed because of lower Internal prices. In total, 
the EU's net export of cereals 1s estimated to Increase to some 36 mlliion t. 

Figure 5: Change in production of and demand for cereals in the EU following 
liberalisation 

Wheat Barley Muze Other cereals mce 

%edismantling of the In some cases substantial protection for the various types of cereals 
KpUid le?$ to a cutback in production and an increase in demand in various regions. For i ~ '  ' -  

,mple, in the countries of the Communitv of lndewendent States (CIS) this would lead to . . 
- In many regions, including most industrial nations, the dismantling of the existing 
protection of agriculture would reduce domestic producer prices. This would create an 
incentive to limit production in those countries, and falling consumer prices would often 
also stimulate demand. 

removed from food prices. In these countries, consumption might well decline, whilst 
producers would often have greater incentives to increase production. ..- 

Finally, the abolition of comp,ulsory set-aside in the EU would resu1t.i.n a oonsid,e:rabl 
expansion of produdion (~ee~above). 

. ., ' . I  . ; _ I ? . .  .:. r ,  - ,  ' / 



whcst B d W  Maixe athfscetaals Rice I 

As with cereals, wodd lberali8ation results in rising prices and higher quantities traded, 
especially on the markets for sunflower seeds and rape seed. Pulses and soya beans, on 
the other hand, are much less affected by libaralisath. 

I Oilseed production in the EU falls considerably with the abolition of subsidies. Sunflower 
culWation In particular, but also rape seed production, become much less competitive (cf. 
also the results of SPEUEU-MFSS and RAUMIS), declining by around -7% and -3% 
rsspeotively (Figure 8). As there is hardly any support for intmal market prioes under the 
CAP, there is Uttle change in demand, and the EU's Import gap lor sunflower W and 
rape seed grows strongly, with considerable reproussions for international markets given 
the EU's major sham of the world market in these products (see below). 

;cuhivatk,n of pulses, on the other hand, expands. 

ifllJrue 8: Change in prodwetton of and demand for py leas and dlseeO in the EU 
following libaralisatlon 

Wad market prices for barley and "other cereals" are viewed as increasing substantially 
(7.1% and +4,3%, rsspective1y) under this wenario of liberalisation (ffgwre 7). The .................. 
abolition of protection in the co!mtrles of the CIS, Latin America and other regions muses 

.................. production in those regions to decline, fhis more than offsets the EU's inneased exports 
folkowing the aboltion of setgside.. The world market price increase for maize is much .---..--..- 
smaller af +1.4%. The reason for this is the b .g~  share of the world matlcet held by the. 
!&A (46% of mt id  production In t992): After the FAIR Act, which is already incoyorated 
into the reference run, the USA resp&.to rising pdoets with inoreased exp~rts. of maire 
(see above), with a stabirking effclot. Conversely, p W s  are depressed by the EUk large 
wheal exports. ............. 

Figure 7 also shows how price inoreases are almost exclus'hly the e w ~ o f  liberalisation ............................ 
in other wunnies than the EU, Because of the associated inupase in .a@w uncle? 
cultivation and the s t ~ c p a l  shift from oiiskds to cereals, liberaltmtidn in the Eo alone 
would in some result in appmiable price reducttons for cereals on world markets, 

is an appmhbie eKpansion in world trads in 
The refson for this is the high level of Imports 
by 'increased exports, mainly from Central and 

p r  seedseed) and from Canada (rape seed). Pulses and 
G$rl&eftaoted by liberalisationat the world levei. 

.I . 
c .7 , 



Figure 9: Ckange b net wwld exports Of pulses and ollsesda followfng 4. DISCUSSION AND CONCLUSION 
l l ~ s a t l o n  

World markets for agricultural products are greatly influenced by changes in the European 
Union's Common Agricultural Policy. The effects of the high level of protection that still 

......--.. exists in terms of intervention and area-related compensation payments even after EU 
agricultural reform are to some extent offset by the large amount of set-aside required to 

. . . -. . . . . 
comply with the GAlT-induced export limits on wheat in particular and under the Blair 
House agreement on oilseeds. Different levels of protection in other regions of the world 

. . . . . . . -. and negative protection in some developing countries also have a distorting effect on world 

. . . . . . . . - 

.......-.. Complete liberalisation of the markets for cereals, pulses and oilseeds in all regions of the 

.-.....-.. world produces correspondingly different changes on individual markets. For most of the 
markets that were analysed here Increases of world market prices have been calculated. 
This effect is reversed by the extension of the cultivated areas for some other products in 
the EU, however. 

By incorporation of the results from the model SPELIEU-MFSS into the specification of the 
reference run and, in particular, of the effects on production of the abolition of compulsory 
set-aside, the calculations with WATSlM were build on an improved basis. On the other 

The consequence of the significant increase in net Imports Into theEU is a marked tise in hand, with its simulated changes in world market prices the WATSIM world market model 
world market prlces for sunflower seeds and rape seed, underpinned also by the provides important indicators for the scenario design in SPELIEU-MFSS and in the 
dismantling of p r h t i o n  in other regions, espeoially the. CIS states (of. Figure 10). The Regionalized Agricultural and Environmental Infonation System RAUMIS. 
markets for soya beans WtI other oflseeds and h u b  hardly respond at all to liberalisation. 
Because of Me slight fall in the USA's soya 'exports, world maket prkw are sligMly 
inuaslng. 
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Table 1115 

Impact d llberallsatlon 
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Table A17 

Impact of llberailsatlmon production and useof meat and eggs, EUR 15 



7. EUROSTAT PUBLICATIONS ON THE SPEL SYSTEM 

Methodological Documentation 

SPEL System - Methodological Documentation (Rev. I), Vol. 1: Basics, B, SFSS 
Luxembourg 1995 
Theme 5: Agriculture and Forestry, Fisheries (green), Series E: Methods 

SPEL System - MethodologicalDocomentation (Rev. l), Vol. 2: MFSS 
Luxembourg 1995 
Theme 5: Agriculture and Forestry, Fisheries (green), Series E: Methods 

Technical Documentation 

THE USE OF THE RAUMIS MODELLING S Y m M  TO ANALYZE REGIONAL 
EFFECTS ON AGRICULTURE AND THE ENVIRONMENT IN GERMANY BY REGION 

Wolfgang LOHE und Reinhard SANDER 
Institute for Agricultural Policy of the University of Bonn 

I. DESCRIPTION OF THE RAUMIS MODELLING SYSTEM 

At the end of the 1980s, a reqional agricultural and environmental information system 

SPEL System - Tschnical Documentation (Rev. I) ,  Vol. 1: Basics (RAUMIS) for the former territoly of the~ederal Republic of Gennany was developed on 

Luxembourg 1995 behalf of the Federal Ministry of Food, Agriculture and Forestry (BMELF). It was based on 

Theme 5: Agriculture and Forestfy, Fisheries (green). Series E: Methods the fundamental concepts of the DIES and SPEL modelllng systems.* The objective was 
to develop a model for mapping the interplay of various economic factors affecting 

SPEL System - Technical Documentation (Rev. 1). Vol. 2: BS, SFSS, MFSS agriculture and to take account of the interrelationship between agriculture and the 
Luxembourg 1995 environment. It should be created a policy information system making t possible to 
Theme 5: Agriculture and Forestry, Fisheries (green), Series E: Methods quantify the effects of alternative agricultural and environmental policies on agriculture and 

the environment. 
SPEL Data 

a) Electronic media 
Accounts for Agriculture. It specifies 431 models (roughly equivalent to NUTS Ill), each 

S P E W  Data forAgriculture 1973-96: CD-ROM version distinguishing 77 crop28 and 16 animal production processes. Each regional model 
Luxembourg, 1997 maximizes the Income of agricultural producers, the allocation mechanism being an 
Theme 5: Agriculture, forestty and fisheries (green), Series C: Accounts and surveys uptimization approach with a non-linear objective function and linear restriofions ('Positive 

b) Other pubNcations 

SPEL data for EU agriculture, 1985-1996 
Luxembourg 1997 As a national model, RAUMIS captures only the supply side; since price formation takes 

Theme 5: Agriculture, forestry and fisheries (green), Series C: Accounts and SUN* place oh the common EU market and this in turn is affected by developments on world 
agricultural markets. Policy scenarios are therefore analysed by Unking RAUMIS with the 

Other publications on SPEL ' WfiVSllGf and SPEL/EU-MFSS models already described. RAUMIS makes use of the 
IBeults supplied by these models in the following areas: 

Agricultural Sector Modelling 
Luxembourg 1995 
Theme 5: Agriculture, forestry and fisheries (green), Series E: Methods 

Overview 

SPEL System - Overview of SPEL-System (Rev. 1) 
Luxemburg, 1996 
Theme 5: Agriculture, forestry and fisheries (green), Series E: Methods 

The above-mentioned Eurostat publications were all published by the 



Prices: The infomation on changes in the market prices of agricultural pmducts in the Based on the concept of neoclassical yield functions, the optimal special intensity for 
alternative scenatios (specifimlly: continuation of the status quo policy or world-wide yield-enhancing inputs is determined on the basis of the relative producvinput price 
liberalition) is geherated in the WATSIM modelling system and used in WUMIS as ratios.% 
exogenous assumptions. * Further inputs unrelated to yield are regarded as linear limitational and updated by 
Set-aside, quotas: The necessary minimum rate of compulsory set-aside required to technical progress ratios (e.g. feed requirement coefficients). 
comply will; GAlT restrictions is determined for the refere& scenario using the * A set of alternative mechanicaI/technical processes is defined for plant production 
SPEUEU-MFSS EU model, taking into account (export) quantity trends. Regionally (conventional tillage by plough, consetvational tillage, no-tillage and extensive 
diierentiited policy measures (e.g. quotas) can be explicitly mapped in the W M l S  grassland production) that diier according to the use of machinery and thus decision- 
model. related depreciation costsa, labour requirement, yield, yield-enhancing inputs and 

Additional s w w i o  parameters are also specifled for the RAUMlS modelling system: other variable costs. 

Agricultural and environmental policy parameters on a regional basis: quota systems The economic core model has downstream environmental modules linked to the structure 
for milk and sugar, area premiums for EU agticultural reform, small-soale producers' and intensity of production as determined endogenously by the model. The nut~ent 
shares, animal stocking limits, etc. balance takes account of nitrate, phosphate and potassium. Regional nutrient 

Dwelopment of primary fao to~  and macroeconomic aggm@~ uiilisad agrlcuiturai 
requirements and extractions are appraised in order to estimate the potential threat to the 

area, family workers in agriculture, non-agricultural wage-rataz0,prices of intemedlate 
environment from agriculture. The modelling system not only balances nutrients ex post for 
the base years but also makes the balance in the simulation analyses for projection 

inputs, eto. purposes. Comparison of how these indicators develop allows the effects of agricultural 
For each of the regional models, the historical database b first conshucZed (base model). and(or environmental policies to be analysed. 
The bae~ mbdel contains the fully quantified activii-based diieientiated model matrices 
for the ex-post yeamBf. Data from a variety of sources are combined within a consistent 

The modelling system maps the effects of diierent types of agricultural land utilization on 

f ramwk 
nature and the landscape by means of a biodivers%y indicator. Experts evaluated the 
production processes formulated in the modelling system in a Delphi survey using 

Agricultural statistics: These provide data on changing yields, land use and livestock particular criteria of landscape ecology, marking them on a scale ranging from "criterion 
numbers for each region. Information on the use of labour in agriculture can be not satisfied" (0 points) to "criterion satisfied to a very large extent' (4 points). The 
owned  from the labour force statisks. information provided by the indicators for each process and by the different levels of 

The SPEL modelling system provides secbrnl sWi&s on production  YO^ and jwnduction is used to derive an average indicator value for each region in the model. This 

quantities, factor and intendlate inputs and prices. necessarily entails great simplification of complex ecological interactions. Nevertheless, 
this indtcator can be used for an initial estimate of the different regional consequences of 

Other statistics provide data on prics treads of inputs .and the use of commercfal abmative policies for species and biotope conservation. 
feltiiisers at sector level. 

3 Calculation data for agricultur@ am used for derails of specific intermedkte inputs, 
technology dependent depredstion msla and labwr requirements: 2. MODEL RESULTS OF THE IMPACTS OF CAP LIBERALISATION ON 

, . '',,,, 

This data base forms the foundation on which exogenous variaiables (e.g. yield W . f ! a r  
AGRICULTURE AND SELECTED ENVIRONMENTAL INDICATORS IN 

regions or processes) are projected for the simulation model, .: , ..L :.: 
THE FEDERAL REPUBLIC OF GERMANY 

The MediumTenn SirmMon Model is used for comparafie-statlc analyses of the Bffects The results of-model analyses of the consequences of a iiberalisation of the Common 
of afternative agticulturai end environmental policies. The consequences of these palide* . &gricult~ral Policy in the field of price compensatory payments for major crops 
are compared with a referem scenario that depicts the continuath .of,the qt10. ~ d e s . c w l t u m s ~ )  are p-nted. The reference scenario, reflecting a continuation of the 

policy. To capture d-nt possibilities for technologhl .adjW?mtsE I@& : ,t4$wm Status quo policy for the German agricultural sector, is contrasted with the liberalisation 
elements are included in the model: I; ,:, :. ,.: Saenafi0. The target yearforthe simulaiion analyses is the year 2005. 



The results presented here must be seen in the context of the alobal analvses made with 
the WATSiM modelling system and those for the Member st& of ths EU made with 
SPELEU-MFSS. The RAUMIS modeillng system allows further statements to be made 
about specific regional effects (e.g. on favourable sites and marginal sites) and effects on 
environmental policy targets. 

2.1 Development of production shvClute and quantltles 

In the &renee situation, the land use stmcture is very much determined by the 
compulsory set-aside of 30% of the basic areas (exogenous scenario assumption of the 
model analyses of SPEWEU-MFSS). The area under cereals in 2005 is 11% less than in 
the base year 1995. With unchanged policies, there is a marked decline in oilseed 
cultivation as compared to the base year in order to conform with the net guarantee area" 
under the Blair House Agreement. The yield trend is such that the quantities Of cereals 
produced increase slightly despite the wduction in areas. There is a reduction of oilseed 
output. 

With milk yields per cow increasing whilst milk quota ls constant, it will be necessary to 
reduce dairy caffle herds by the year 2005. Since bull fattening is also cultailed in favour of 
pig and poultry meat production, the basic feed requirement will also fall, entailing a 
substantial reduction in fodder cropping and meadow land. To stay within the quotas, 
areas under sugar-beet will fall in line with rising yields. Potato production will be neady 
unchanged. 

1 'Table 1: Structure of land use 

The area under cereals and oilseeds is reduced overall. In cereals, there is a shift to wheat 
growing, since prices of other cereals fall sharply (cf. Figure 1). The cereals output fails 
less than the cultivated area because area previously set aside in high-yield locations are 
brought back into production. 

Figure 1: Shifts in cultivation of cereals 

Liberalisation of the markets for cereals, oilseeds and pulses triggers a number of 
adjustments: 

In favourable locations, the abolition of wmpukoty set-aside is seen as leading to an 
extension of the area under 'grandes cultures', whilst in marginal areas additionallend 
is I& fallow (maps A.l and A.2). The share of arable land left fallow would be 
patiiularly high in Brandenburg, the sandy areas of Mecklenburg-Westem 
Pommeranta, Saxony-Anhalt and Saxony, in the LOneburg Heath and in highlands: 
Lowyield areas would also be left fallow in regions with intensive animal production. 

In an unchanged framework (prices), the abolition of price oDmpensalotypymcMts for 
the 'grandes cultures' would lead to a major reduction in ths ouitivation of oilsseds in 
particular. Fodder cmp cultivation, on the other hand, would benetit fwm the declining 
competitiveness of the 'grandes cultures" pmductton aot'iies. 

With further liberalis&iion of 'grandes cultures" products, prh?e hendsprodumchan* 
in the competiieness of cereals and oilseeds in particular. Despitit The 8mri8[~ged 
small price increases, oilseed production no longer remains a competWe crop @do' 
in most of Germany's regions. 

&d rations for livestock production. 

. '2 , . . .  ,.> : , '. 



Table 2: Production quantities 

2.2 Effects on incomes 

The model analyses show a negative effect on market incomes36 overall for the 
liberalisation scenario as compared to a continuation of the status quo policy. 

Abolition of compulsory set-aside has positive effects on allocation as production is 
resumed on favourable sites. These effects, however, are compensated by the price 
effects of world-wide liberalisation of "grandes cultures". Both effects produce a slightly 
falling maket income overall as compared to reference scenario (d. Table A.l in the 
Annex). 

Total hcomes from aaricultural activity (net value added at factor cost) fall by about 31%& 

Figure 2: Impacts of likralisation on the development of sectoral market and 
transfer incomes (In mlllion DM) 

20000 

15WO the reference 
.Share of other subsidies 

less taxes 
loo00 H Share of NVAf earned on 

5000 

0 

mainly because under the liberalisation scenario area premiums 'are abolished an8 Source: MUMIS, Instilute for Agricultural Policy of the University of Bonn, Bonn 1 Q97. 
subsidies to agricukure fall (-67%). Wihout an adjustment in farm structures under the 
conditions of the liberalisation scenario, the average drop in income in the sector would be Employment opportunities in agriculture and with them the necessity for structural 

a good DM 13 OW per worker. This drop in income per worker would be alleviated if farm 
adjustment also change with the different trends in the structure of production. If fallow 

structures were adapted to the changed conditions. The shape of transfer payments also 
land as a proportion of agricultural area in the various regions (13. Map A.2) is compared, it 

has an effect on fans' adjustment responses. 
becomes clear that the quality of location and thus the regional proportion pf fallow land in 
the liberalisation scenario is the main factor in the difference in deployment of labour 

The trend in overall agricultural incomes in the iiberailsation scenario also depends on between the reference and liberalisation scenarios. 
whether existing subsidy payments are continued in the form of fully decoupled transfers. 
If the budget for compensatoly payments in the reference situation was to continue in ihe 

These regionally very different effects of liberalisation underline how important it is that any 

form of fully decoupled transfer payments, the consequences would be as shown in Figure transfer payments should be tailored to regional needs if they are to have a neutral effect 

2. In the liberalisation scenario, the lower prices for many products diminish incomes by 
around DM 470 million, mainly through falling market incomes. 

The impacts of liberalisation concerning income per labour unit differ from one region to 
another (d. Figure 3). In places where conditions are naturally favoumble, areas 
previously set aside are brought back into production. Slightly positive trends in income 
can be observed in Schleswig-Holstein. The "losers' would include Brandenburg and 
Saxony, but also Thuringia and Mecklenburg-Westem Pommerania. In those Lsnder, the 
share of production pmcesses with a falling contribution to incomes or the share af fallow 
land in total area are particulally high. 



Figure 3: Effects of llberalisatlon on the development of incomes (inclusive 
decoupled transfers) per labour unit in the Under (in %) 

arm manure 

Slightly more use is made of mechanicalAeohnical production alternatives in crop 
production. Liberalition makes no-tilkge alternatives in particular become relatively 
more advantageous. 

In summary, the diierent impact components lead fo a mahed reduction of the W o r a i  
nitrogen surplus in the IiberalisAtion scenario (cf. Table 3). 

Table 3: Nitrogen balance in the base year 1491 and in the simulation scenarios 
for the target year 2005 (Ma agricultural area) 

Source: Own calculations based on RAUMlS modelling 8ystem. 1997. 

Map 1 shows the trend in the nitrate surplus from the reierence scenario to the 
liberalisation scenario. As changes in livestock production are only slight, the trend shown 
on the map is mainly due to adjustments in crop production. Increases in the N-balance 

Source: RAUMIS; Institute for Agricultural Policy of the University d Bonn, Bonn 1087. surplus are found in regions where areas that had to. be brought under c ~ ~ p u b r y  set- 
aside in the reference scenario are now used productively again for wmmercial or fom* 

2.3 Effects on environmental indicators 

Comparison of the 1991 base year with the reference scenario for 2005 reveals a clear 
reduction in environmental pollution from agriculture. This applies both for the nitrogen 
balance surpluses and for the biodiversity indicator. 

Most of the reduction in the sectoral nitmgen balance surplus is the result of reduced 
applications of nitrogen in farm manure (cf. Table 3). This cuts the total application by 
more than 0% to around 200 kgha agricultural area. Higher nitmgen extraction by crops 
as a result of increased yields is sectorally almost totally compensated by the high 30% 
set-aside obligation, so that the crop extraction of nitrogen shown in the table remains 
virtually the same. 

The model analyses show that /iberalisation for 'grandes cultures" relieves pressure on the 
environment. This impact can be broken down into the following components: 



Map 1: Development of the nitrate surplus between the reference scenario and 
the liberalisation scenarlo 
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'hese include for example the regions of the Danube basin In southern Germany, the 
fertile plain in Lower Saxony and Saxony-Anhalt and parts of Schleswlg-Holstein, A 

I reduction in nitrogen balance surpluses is found in regions where the liberalisation 
I scenario causes land to be taken out of production (cf. Map A.2). These include typical 
I sandy areas in southem Mecklenburg-Westem Pommerania and northem Brandenburg, 
I the highland regions of the Thunngia Forest and the Erzgebirge and regions on the upper 
I 
I Rhine in Baden-Wortternberg. 

The aggregated biodiveisity hdicafor improves slightly under the conditions of the 
liberalisation scenario. This is mainly due to the expansion in fallow land Map A.3 in the 
Annex shows the regional differences in the trend of the biodiversity indicator as we move 
from the reference scenario to the liberalisation scenario. The indicator shows the most 
favourable trends in regions with a higher proportion of mechanicaVtechnical alternative 
processes and a high share of fallow land. 

ANNEX 

~ l e  Al: Incomes 





Map A3: Trend in the specles and blotope conservation indicator between the 
reference scenario and liberallsatlon scenario 

MODELUNG EFFECTS ON GROUPS OF HOLDINGS IN GERMANY WITH THE 
DlES MODEL SYSTEM 

Claus MOLLMANN 
Institute for Agricultural Policy of the University of Bonn 

1. ORIGIN AND MODEL CHARACTERlSTlCS OF DlES 

?@W',. " 

, , .,m tbe: k&lng-group are dlstlngulshed &!?ording to: 
&:&@@'if p"io~iion~(tnatfMable.mp productbn, catfie produdon, pigslpoultty 

Since the 1950s the Federal German government has presented an annual report on the 
income situation in the agricultural sector, whldl is now known as the"Agricuitural Repoff. 
To sewe as the basis for the data, a national network of test holdings was set up which 
also forms part of the European "Fan Accountancy Data Network". At the Institute for 

which has been used in the German ~ i n i 2 t y  of Agriculture since 1978r~he DlES system 
has the following appliitions: 

Ex-post analysis of production and income in groups of holdings and analysis of the 
income trends based on German FADN data. 

8 '  

p; Annual forecasting of income trends in holding groups. Selected results are published 
as part of the Aglicultural Report. 

I r .  Cornparafive static simulations of agricultural policy scenarios, in some cases with 
freely defined model holdings. 

,,. .. 
when the DlES system is presented in the following simulations, the sectoral results of 
k n d s  in produdon volumes, yields and prices are taken from the RAUMlS model system 

holding groups. The input coefficients are extrapolated using calculation 
from technical literature. The DlES model integrates these data within a 

erlcally and technically restricted framework. 

0s are carried out on the assumption that productiiity'changes are in line with the 
@ W o r  ..and on the basis of no adjustments occurring within the holding 
, h other words, the number of holdings in the individual groups and their 



The latter are found exclusively in the new Lander and play a considerable role as 
successors to the former production cooperatives. 

2. RESULTS OF MODEL ANALYSES OF THE EFFECTS OF A 
LIBERAUSATION OF THE CAP ON AGRICULTURE IN M E  
FEDERAL REPUBLIC OF GERMANY 

The effects of liberalisation on income for the different groups of holdings are explained 
below. 

The success variable "Profit plus staff costs" is chosen for comparing holding groups with 
different types of ownership (d Table 1). For comparisons of the success of firms and the 
income situation according to legal form, profit alone is not a suitable yardstick. In sole 
proprietorships and partnerships, the living costs of unpaid labour have to be covered. In 
the case of legal persons, on the other hand, all persons working in the enterprise are paid 
before profits (staff wsts). 

A comparison of the model's results for the different forms of holding shows, as expected, 
that marketable crop production holdings in particular suffer substantial losses of earnings 
as a result of the liberalisation when the compensatory payments for "grandes cultures" 
areas and the set-aside premiums are no longer paid. For sole proprietorships, a fall in 
income of an average of 76% is calculated, with only slight differences between the 
holding size classes. In enterprises specializing in livestock there is a much more reduced 
effect on income (10 to 15%) which remains to be explained by other analytical methods 
implemented in the DIES system (d Table 2). 

As far as trends are concerned, the effects of a liberalisation indicated for the average of 
the mainly western German family holdings are also similar to the special effects in the 
enterprises of the new Lander. However, in marketable crop production holdings, which 
suffer from a lack of capital, the abolition of subsidies means the loss of an important 
source for covering costs, and therefore the normal business activity produces only a 
negative result. The success variable Profit plus Staff Costs declines by just under 175% 
compared with the reference period. These enterprises could not continue doing business 
in these circumstances. If the subsidies are abolished without replacement as part of the 
liberalisation policy, not only will the capital and the entrepreneurial activity invested in the 
company not be remunerated but it will also be impossible for wages and salaries to be 
paid. 

On the other hand, however, attention should be drawn to the assumptions on which this 
simulation is based: the design of the model does not allow a change in structure to be 
depicted with the DlES system. In realistic conditions, however, a substantial adjustment . 
process would have to be expected. In such a situation, the losses in income indicated in 
Table 1 could also be interpreted as "relative pressure of adjustment". 

The average result for all types of holding and legal form is a decline in incomeof 43%. 



Table 2: Effect of changlng only the income and cost heading to the Profit plus 
Staff Costs followina llberallsatlon (In X. for all leaal forms) 

Source.: Institute for Agricultural Policy of the Universily of Bonn, Bonn 1997. 

Livestock holdings continue to profR from a reduction in feed costs and therefore extend 
their livestock operations. As a result, their demand for feedingstuffs increases and the 
enterprise expenditure drops by 14%. On the income side, declines in prices for animal 
products (the negative price effect of -0.9% for cattle production and -6.8% for pigslpoultly) 
can be partly offset by increases in supply. 

On the basis of the DIES system, net losses in inwme are calculated for average holdings 
in Germany as follows: 112% for marketable crop production holdings, 26% for c~tttle 
production holdings and 17% for pigs/poultiy holdings. Again, for an appropriate 
interpretation of these effects, attention should be drawn to the assumptions on which this 
simulation is based: to determine the 'pure" effect of liberalisation, it is assumed, that the 
price cuts are not compensated by direct payments. Further on, it is no! taken into 
account, that the distinctive price cuts might accelerate the process of SfiuctuEd 
adjustment in the farming sector. 

SUMMARY AND CONCLUSIONS 

Wilhelm HENRICHSMEYER 
Institute for Agricultural Policy of the University of Bonn 

rti'this study an Mempt has been made to indicate €he complex implications d complete 
IberalisBtion in the cereals, oi- and puls6s seotors using a sat of model analyses 
performed at Memnt Iweb. The individual model assumptions and results have been 
indicated individually for exah level M invMgation, and the results prewnted in a 
condensed form at. the end of each seqtiw. R wadl therefore felt unnecessary to present 
€he results globally once more in this final se@oh. Instead, it was decided to highlight only 
a few wults of lekvblnce to policy and to indicate howthe results of the model analyses 
compfement each other at the differmt levels and how they can he Unkd for the purpose 

. , 
In all the modek tho &sots of l i b d h t i m  am anaiwd by comparing ihe results of a 

&tory payments and set-&da payments. 

nt aspects of the effects of 

.summ@sad in the following sectton. 
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world market prices and the EU intervention prices wauld close substantially even in the help to improve the incomes situation (a mobility effect which is not explicitly depicted in 
current agr5coltwal policy environment. the model). In the liberalisation scenario conditions, there also remains the basic possibility 

In the sitvatlon of the wotfd-wide libeplisarion sscnario, wodd market prices for cereals of making direct income transfers (disconnected from production). Even if no further 

and oilseeds would develop even more- favourably, mainly because of the removal of structural change resulted from the liberalisation scenario and if full income compensation 

pmtectiin in the other regions of the world, whereas in the EU the abolition of set-aside was ensured by direct income transfers, this could be achieved on a neutral financial basis 

payments would lead to a substantial extension of produgion and consequently to a according to the results of the model calculation. 

mitigation of the positive price trend on the world market; for wheat this would even cause 
prices to fall wmpared with the refermce calculation. 3. REGIONAL EFFECTS ON LAND USE, FARM INCOME AND 

ENVIRONMENTAL INDICATORS IN THE FEDERAL REPUBLIC OF 
2. EFFECTS QN PRODUCTION, USE OF FACTORS AND GERMANY 

AGRICULTURAL INCOME IN THE EU 
The RAUMIS model system provides a regionally broken down depiction of economic 

At EU lewd,, the effeots,of liberalisation are examined on the basis of the SPELIEU-MFSS interaction in the agricultural sector and of areas of interdependence between agriculture 

medium-term agricultural sector model. The results of the refersnce catculafion show that, and the environment. The main emphasis In this study is the analysis of the effects of 

on the basis of an unchanged agridultural policy environment up to the year 2005 and liberalisation on forms of land use, levels of agricultural income and selected 

average weather condti is, an hlwease in the land set-aside rater to about 30% would be environmental indicators for the entire Federal Republic of Germany. 

necematy to keep witnin the thresholds for subsidized cereals exports In line with QATT The area use structure is substantially influenced in the reference situation by the more or 
less obligatory set-aside, which accounts for 30% of the basic area in projection year 2005 
(see above) and is distributed evenly over favourable and less favourable locations in line 
with political targets. In the liberalisation scenario, on the other hand, following the 
abolition of set-aside payments, the usable agricultural areas at the favourable locations 

In the overall conditions of the .liberalisatpn smnar!oD there are. two diamatrically opposed come into full use whilst at the unfavourabia locations, following the abolition of price 
factors influencing the ,.size of areas under ovmhine harvest crops: on the one hand, the compensatory payments, large areas of arable land fall into disuse. In Germany, within the 
abolition of set-aside payments allows more scope for extension but the aboli in of a r w  "grandes cultures" the cultivation of oilseeds is less competitive compared with cereals 

based compensatory payfnents reduces the competitiveness Of cereals, and eyenmare-so production and therefore oilseed cultivation is substantially cut back. 
that of oilseeds. Aocordlng to the model calculations, liberalisation would increase the.ELJ's The effects on income calculated with the RAUMIS model, when examined on a sectorally 
area under cereals by about 8%, the area under ollseeds by 3% and the area under pulse+ aggregated basis for the Federal Republic of Germany, have a similar basic trend to the 
by 15% compared wifh the reference calculation. EU-15 would then produc6 aboa 3-03 one mentioned for EU-15 in the previous paragraph. The regionally differentiated analysis, 
mill. t. of cereals In the year 2005, or about 5% mare than in the reTerence s~&3&&' ' :' : however, shows severe regional differences in income even In the reference calculation, 

which becomeeven more severe in the liberalisation scenario. 

The environmental effects are covered by two environmental indicators in the RAUMIS 
Version used for this study: the nitrogen balance surplus and a species and biotope 

: protection indicator. The results of the reference calculation show that in the period 
, concerned the nitrogen balance surpluses fall sharply at most locations, mainly due to a 

much lower occurrence of farm manure. Liberalisation generally further eases the burden 
on the environment in both sectors; the changes differ vety sharply, however, from region 

4. ASSESSMENT OF THE COMBINED USE OF MODELS 

from one Member State to 
owgh stryctural chang 



viewpoint, the structural adjustment problems at regional and holding level are 
frequently disregarded or suppressed. On the other hand, studies restricted to the 
holding or subregional level frequently lose sight of the overall sectorai or world 
economic interrelations. Close intercommunication and co-operation between the 
research groups of different disciplines helps to prevent th~s from happening. 

Secondly, a systematically ~Onst~cted set of models ("family of models")allows the 
results of a model to be used as a basis for other models. Examples from this study 
are: the trends of the anticipated world malket price movements based on the world 
trade model serve as a basis for specifying the reference and liberalisation scenarios at 
EU level (for the SPELEU-MFSS) and at the level of the Federal Republic of Germany 
(the RAUMIS model). On the other hand, with the aid of the SPEUEU-MFSS the 
effects on production of an abolition of set-aside payments in the EU are determined 
and used for the world trade model. 

Finally, models for different stages of aggregation which are systematically harmonised 
with each other provide better means for comparing and checking model results; in this 
study, one example is the comparison of the effects of liberalisation on European 
agricultural markets using the model results of WATSIM, SPEUEU-MFSS and 
RAUMIS. 

This modelling concept, however, has also some implementation problems and 
drawbacks: this type of family of models can only be built up step by step as part of a long- 
term research strategy, thus creating commitments and mutual dependencies for all 
involved. This is the price to be paid for this Und of research concept. 
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