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Abstract :
The highly disputed effects of agricultural tradeetalisation are mostly simulated with static med®ur

main objective in this paper is to evaluate theusbbess of the static simulation results to thesisbent
modelling of dynamic behaviours and to the linkpddfication of price/return expectations. Focusimg
a complete trade liberalisation scenario of araistgp markets by developed countries, we find that
available static results are quite robust to dywaspecifications and to most expectation schemes.
Endogenous market fluctuations due to expectatimremay appear following trade liberalisatione$é

fluctuations are nevertheless limited by the masgdback effects revealed by our general equilibrium

framework.
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1. Introduction

Agricultural liberalization generally is a major i of contention in both bilateral and multilatetralde
negotiations. Many economic analyses evaluatingrtipacts of various trade liberalisation scenaas
now available. On the one hand, some studies usimgplex computable general equilibrium (CGE)
models find that the agricultural trade liberalisatwill improve the world welfare with benefits ated
by most countries (for instance, Anderson et &Q&with the Linkage model of the World Bank; OECD
2006 with the Gtapem of the OECD; Hertel and Keer2806 with the Gtap model of the Purdue
University, Fontagné et al., 2005 with the Miragedal of the CEPII). On the other hand, others stidi
guestion these results and policy recommendatiogsiray that they rely on implausible modelling
assumptions, such as the choice of trade elassicithe modelling of trade policy instruments og th
modelling of labour market imperfections (for insta, Ackerman, 2005; Taylor and von Armin, 2006;
Polaski, 2006).

The specification of dynamic economic behaviourthese CGE models is also disputed. In their syrvey
Piermartini and The (2006) observe that the dyna®@& models tend to estimate larger gains comparec
to comparative static models. According to thesth@s, this comes from the fact that these dynamic
models take into account the subsequent increaieimate of investment and the diffusion of techhi
change following trade opening. Bouet (2006) argthest this diffusion of technical change, more
precisely the relation between total factor prooligt and trade openness, is the key factor inl#nger
effects simulated with dynamic models. Unfortunatéle way in which this relation has been introdlce
in CGE models lacks micro-economic foundations @nfine may artificially increase welfare effecté o
agricultural trade liberalisation (Bouet, 2006). fdover the dynamic CGE models used to simulate the
effects of agricultural trade liberalisation adsphple recursive structure: they are built as a@session of
static CGE models mainly linked by a jumping valeall ypically the stock of physical capital is upeth

by the net investment of previous period. The mdjawback of these recursive dynamic CGE models is
that they do not guarantee time-consistent econdnelcaviours (Nordas et al., 2006). Typically
investments by firms (or savings by householdskpezified with ad hoc functions and thus do noivee
from well-behaved inter-temporal optimisation pams. In these latter consistent programs, firmsldec
their investment levels subject to price and facgburn expectations. So the investment effecifjiisy
larger dynamic effects also lacks solid macro eouncfoundations. Finally, these static or dynamic
recursive CGE models do not recognize one crifeature of agricultural production, that there isnae

lag between production decisions and harvests. fithiss lag implies that farmers also have to basé th
production decision on expected rather than onrebdanarket prices.



Our major objective in this paper is to evaluate tbbustness of simulation results of agriculturadie
liberalisation to the consistent modelling of dymanbehaviours and to the linked specification of

price/return expectations.

This joint issue of dynamics and expectations idelyi neglected in the large CGE literature simutati
the impacts of agricultural policies. The excepiti®Boussard et al. (2004, 2006). These authorgacen

an ad hoc dynamic recursive CGE model with one w/li@armers and investors have naif price/return
expectations. They find that these two versionsl leavery different dynamic results and in fine to
different policy conclusions. In this paper we extethese works in several directions. First we test
different expectation schemes (from naif to fulitional) and not only the extreme naif one because
econometric analysis on farmers’ behaviour genemancludes that farmers have quasi rational price
expectations (Chavas, 1999; 2000, Nerlove and 8es&D01). Second our benchmark is a static CGE
model widely used to assess agricultural tradedisation rather than an ad hoc dynamic recursive

By the way this will allow us clarifying the diffences between static and dynamic appraisals of
agricultural policy. Third Boussard et al. mosthetis on the nature of farmers’ price expectatiomat
period farm production. In this paper we also pagrdion to the issue of the nature of price exgisms
when agents have to decide saving and investmeriinah distinctive feature of our analysis is the
specification of land market clearing mechanismse Do the lag between production decisions and
harvest, farmers engage some inputs (mainly lamdhe production process without perfectly knowing
their output price. Equally landowners allocatet dirtheir land to farmers without perfect knowledof

the returns provided by alternative land-usingwtatis. Some policy regulations on land uses/retumay
provide some frictions on this land market. Accogly we will test the sensitivity of results to theturn
expectations by both actors operating on land msrlkeed the eventual existence of land policy

regulations.

In this paper we simulate the impacts of a fult&diberalisation of arable crop markets by devetbp
countries, using first standard production, demand trade elasticities. This radical scenario igrof
analysed as a benchmark of more realistic scenddios main results are as follows. First the stand
rational dynamic models lead to very similar resulccordingly, dynamic modelling by itself is not
sufficient to generate higher or lower gains frognieultural trade liberalisation. Second the speatfon

of price/return expectations in general matterstaWhen the expectations by all economic agentseco
close to naive ones, then we obtain a divergingvebbmodel with the standard elasticities. On theiot
hand, with more econometrically founded adaptivieepexpectations, market results still do not reach
limit points but nevertheless stay close to staBeults. Third the specification of factor return

expectations by landowners (when allocating land)yofarmers (when investing in physical capitd$oa



matters a lot. In particular, if farmers have diffet price expectations when deciding productiantlie
next period and investment for all future yeargnthwe again obtain a diverging cobweb model. This
outcome also appears when landowners allocate ldv@ir on (policy-oriented) imperfect expectations
rather on the current return offered by farmerscakdingly all these results suggest that it isiaaltto
incorporate the different decisions (productiowgistment, land allocation) and associated expeosf

the many actors (farmers, factor owners) operaiméarm markets with dynamic models. These multiple
dimensions are usually ignored in dynamic partiplidrium models (for instance, Goeree and Hommes,
2000). This also suggests that some policy intdioes (on the land market) may also prevent the
interplay of market forces and in fine they maydsstabilising. Fourth all these results are obwious
dependent on the form of supply and demand funstaomd on the calibrated price elasticities. Pararaet
of CGE models are usually calibrated with long-supply elasticities. As expected, reducing the eslu
of these supply elasticities to reasonable shartoues reduce the occurrence of diverging cobweb

models.

This paper is organised as follows. In the firsttiom, we briefly describe the general structurewfent
CGE models used to simulate the effects of agucailtpolicies. We focus the discussion on the
specification of dynamic variables (investmentwjirggs). In the second section, we explain the ppssa
from a static CGE model to a dynamic model witlhoradl (or perfect foresight) expectations. In parar

we consistently derive production, investment aadirgg decisions from well behaved inter-temporal
optimisation programs. In the third section, waadtice imperfect price and return expectationshey t
different agents. We detail the closure rules wecHp to ensure that all profits are distributedatt
product and factor markets clear and that macro@woic identities are satisfied. Section fourth is

dedicated to simulation results with the differemddelling versions. Finally section five concludes.

2. CGE modelling of agricultural policies: current specifications of dynamic variables

If, by definition, no models can serve for all posps, it is fair to admit that CGE models are nogrem
and more widely used to assess public policies enegal, agricultural policies in particular. The
development of richer databases with better reptaen of agricultural/food sectors and policy
instruments certainly contributes to make them mmaistic than those used ten years ago. While
improved databases supporting these models areyslwaelcome, their technical specifications
progressively become the focus of debates. Ingbdion, we first give the main equations struaiyiri
current CGE models. Then we discuss how dynami@ias (investment, savings) are specified in both

static and recursive dynamic CGE models used tsassyricultural policies.



2.a. Basic structure

The basic structure underlying current CGE modaisagricultural policy assessment can be summarisec

by the following seventeen equations:

L, =L, (Y, WL, WK, wr, )  OL, (S1)
K, =K, (¥, W, WK, ,WT,,)  OK, (S2)
T, =T, (Y, W, WK, ,wT,,)  OT, (S3)
PY, =WL L, +WK, K, +WT, T, 0O, (S4)
L =L (Cowg, we, ) ow, (S5)
K, =K, (K WK, WK,,)  OwK, (S6)
=7, (T wr,wr,,)  owr, (S7)
Q =QE.R,.P,) 0Q, (S8)
lL=10,,P, P, o1, (S9)
M, =M, (Pw,,PW, ) OM, (S10)
P, =PW, (1+tm,) 0 PW, (S11)
Q, +1, =Y, +M, OP, (S12)
s =s(? Os (S13)
1, =1,(? Ol (S14)
E, =Y (WL, L, +WK,, K, +WT,, T, +tm PWM, M, )+B, OE (S15)
B, :ZP OB, (S16)
I, =S (S17)

with the following notations:

I ndex

i, :product




r :region

Endogenous variables M, : net imports
Y, :production |, :investment
L, :labour

r

P, : domestic price

K, : capital PW, : import price

T, :land E, : income

WL, : labour return B, : capital account imbalance
WK | : capital return S, : total savings

WT, . : capital return I, : total investment

Q, : consumption

Exogenous variables
L. :labour stock
K. : capital stock

T. :land stock

tm , : tariffs

The first fourth equations determine the supple fthe economy. Labour (eq S1), capital (eq $8) a
land (eq S3) demands are derived from static costmsation programs by firms:

minCost, =WL,, .L;, +WK; K +WT, T,

st. Y, =Y,(L,.K,.T,)

The CES (Constant Elasticity of Substitution) fuocal form is usually used to specify the productay
dual cost functions. Implicit in this specification that the capital is, at least, partly mobiléween
sectors. Output levels are determined by the zegfit gondition (eq S4).

The next three equations (eq S5 to eq S7) deterthensupply of factors to activities as a functafriotal
factor availability and return by activities. Th€eT (Constant Elasticity of Transformation) funcin
form is usually used to implement these equatiavith(the limited case of perfect mobility). Follavg
equations specify final demand by household (eq iB8gstment demand per commodity as a function of
total investment (eq S9), foreign supply of produict a reduced form to simplify the presentatiog (e

S10), the relation between domestic and foreigoegr{eq S11), equilibrium on product markets (e2)S1



Domestic saving and investment are for the mompatified in general ways and will be discussed
below (eq S13 and S14). Finally the last three toos are macro-economic conditions defining the
national income (eq S15), ensuring the balanceagients (eq S16), and the balance between saving:
and investment (eq S17).

In this stylised static CGE model, agricultural ipigls are captured by the tariffs imposed on inmgort
Kilkenny and Robinson (1990) show that the speaiitm of saving and investment variables, more
generally the closure rules of macro-economic idiest has no major consequences when assessing th
market effects of agricultural policies. Their a@pgtion concerns the U.S. economy where the aguiall
sector plays a limited role. On the other handsehelosure rules may have crucial impacts on welfar

effects, even in developed countries (for insta@hin and Moschini, 2006).

2.b. Specification of investment and saving dynamic decisions

The choice of a closure rule which ensures thahgasquals investment has long been an importaneis

in static CGE models. As Dewatripont and Michel§ZPnote, this closure problem arises becauseeof th
dynamic nature of the economy, reflected in thesgagy for economic agents to invest or save.
Different solutions reflecting modeller’s view haleen implemented. We discuss the solutions adoptec
in the four prominent CGE models mentioned in titeoduction.

In the static version of the Gtap model and thep&ta model, saving is a fixed proportion of domestic
income. This specification is motivated by the warkLIuch (1973) and Howe (1975) showing that,
under the assumptions of static price (and infigtexpectations and a Stone Geary instantanedlity uti
function, saving is a fixed proportion of the supanerary income. Then a world bank collects savings
from all countries and allocates world saving tgioeal investments according to expected regional
capital returns. These expected capital returnéindgewith investments according to an ad hoc log-lo
specification and do not depend on expected gomegrThis is equivalent to assume static outpiaepr
expectations in investment decisions.

In the recursive dynamic CGE models, saving anéstment specifications are hardly more complex. In
fact most of the dynamics occurs outside of the ehqatoper, i.e. in between solutions. The main
exception is the capital accumulation function.ttre Mirage CGE model, regional savings are also
assumed fixed proportions of regional incomes fmhesimulated year. These savings are yearly afldca
to investments in different sectors and differeagions according to present capital returns. Thihus
slightly different from previous specifications. 8iMirage one assumes that end-of-the-year simulatec
capital returns will prevail in the next period (sonaif expectation). In the previous CGE models,



observed capital returns at the beginning of ther ykefore the implementation of the policy shoakg
used as capital return expectations for the nexo@€so a myopic expectation).

Finally, in the Linkage CGE model, agents are agslito be myopic and to base their decisions orcstat
expectations about prices. More precisely regi@aalings represent fixed shares of regional incomes.
Regional investment is set residually to balancéh vdiomestic and foreign savings, the latter being
determined from an exogenous current account ssiggldeficit.

To sum up, both static and dynamic recursive CGHelfsoused to assess agricultural policies impjicitl
specify potentially restrictive expectations schefoe investment and saving decisions. They mostly
assume static (myopic) price/return expectatiorstans do not recognize the effects of policy slsomk
these dynamic decisions. Moreover they do not neizegthe lag between (planting) production decision
and (harvesting) output marketing and thus alsdecéghe expectations associated with this dynaamic

well.

3. Dynamic CGE modelling of agricultural policies vith rational expectations

Many researches have already analysed the joinadtapof dynamics and price expectations on CGE
results. For instance, Rutherford and Tarr (2008)ws with a CGE model applied to a small open

economy that the static and dynamic rational exgiect versions lead to the same results. Bye (2000)
also finds similar results from the rational expéicin version and the imperfect price expectatiersion

of his dynamic CGE model (investors only have infg&r expectations). By contrast, Thissen and

Lensink (2000) or Ballard (1987) find that theirsuéts differ considerably between the rational

expectation version and the adaptive expectatiosioe of their respective dynamic CGE models. These
results suggest that the issue of dynamics andcedpns is case specific, depends on the nature of
contemplated scenarios and how imperfect are adgaptice expectations.

In this section we explain how we build a dynamatianal CGE model from the previous static CGE

model. We first describe the dynamic behaviour raidpcers, then the dynamic behaviour of consumers
and finally define the macro-economic closure rides steady state conditions. We basically keep the

same notations and add the time index

3.a. Dynamic modelling of producer behaviour with rational expectations

As usual we assume that firms choose, at eachpéried, the optimal levels of labour and land araken
investment decisions to maximise the value of ime.f\We furthermore assume that firms, more geheral
all agents, face the same certain world intere&. réhis is equivalent to assume an efficient world
financial capital market. Such an assumption maeese in the perfect foresight setting of thisisact



This implies in particular that the financial sttuie of firms does not matter. However, to faciétéhe
comparison with the imperfect expectation caseasgime that firms finance all investment outlays by
retaining profits so that the number of equitiesiexd by the private sector remains unchangedolildh
be added that this assumption fits well with threcttre of farm capital mostly owned by farmersr{iga
and Robinson, 2002).

On the other hand, we assume that investment jecduio rising marginal costs of installation amait
physical capital, once installed, is fixed (ChavBe894; McKibbin and Wilcoxen, 1999). Accordinglyeth
equation determining the mobility of capital is pped (eq S6). The optimisation program of firmathe

becomes:

Maxrt, i(lirj (FA)irt 'Yirt _Mirt'L WTlrtTlrt PI irt (1 Dlrt)llrt)
K.

(L T.n)
irt+1 |rt (1 5|rt) ; KirO = KirO

st. Y.

irt =Y,
st. K

irt irt? irt?

Expected output prices and factor returns (withad) lare now specified in the program,, is the
depreciation rate of capital and,, the unit cost of capital installation. We adope thizawa’s
specification:

= qolr l _irt
irt 2 K
This producer’'s program can be solved in two stepthe first step, we can solve the optimal praun

land and labour decisions given expected outpoepriexpected factor returns and installed capital:

A

maXVVKHt K|rt Pl ert VVLlrt L VVTlrtTlrt
st. Yy =Y (L K Ti)
st. Kirt - Kirt

This leads to equations very similar to eq S1 tptBd exception being that the capital derived deina
equation (eq S2) implicitly determines the resideapected capital return. In the second step, we

determine the optimal investment and capital foromaper period:

maXZT Z(l"‘fj irt " K Pl irt (1+D|rt)'|irt)
St. Kirt+1 = Kirt (1 5|rt)+ l ; KirO = Kro

Equations S6 and S9 are then replaced by theofider conditions of this second step:

K|rt+1 |rt (l 5|rt) , KirO = KirO u Kirt (RG)
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irt+1

2
5 I ir (alr » l irt+
= (1+ r)Pl irt (wlr K : +1j _7 Pl irt+1(—tlj

irt Kirt+1

VVKirHl + (1_ 5irt )|5| irt+1(ﬂr Ilr—tﬂ + 1} g o irt
(R9)

I rt = Z |3| irt I irt D I rt (R14)

Equation R6 simply reproduces the dynamic of chpitaumulation. Equation R9 implicitly determines
the optimal investment by firms and R14 simply aggites investment at the regional level. To fatdit

the interpretation of R9, let’s first assume thretallation costs are nullgl = )0The right hand side is

then the marginal cost of investment in periodaleated in period t+1. The left hand side is thegimal
revenue of this investment: it equals the nextqueexpected capital returns and the next perio@eep
price of (the depreciated) investment good. Whetalfation costs are positive, then the marginat end
revenue of present investment are augmented by tbests. The last term of this equation takes into
account that this installation cost decreases with capital stock, hence by investing today, this w
decrease the installation cost of next-period itnaest.

The crucial point here is that these optimal invesit decisions depend on the expected prices of the
investment good and the expected capital returne.ldtter depend on the expected prices of ougnds
the expected returns to other production factorcofdingly if an agricultural policy scenario leaits
some expected changes in output prices and capttains, then farmers will react by modifying their
investment decisions (and periodic production amuli decisions as well). This will have subsequent
impacts on future production and markets. Theireekgtions thus may have dramatic real impactsey th
are not self-fulfilling. In the rational (or perfeforesight) case, the assumption is that all iraligls have

all information necessary to compute the futurepoufrices and factor returns. In other words, rthei
expectations are consistent with the model spatiin. This suggests that expected prices andn®tur
can be simply replaced by simulated values in previequations. Hence the lag between production

decisions and harvest does not matter.

3.b. Dynamic modelling of consumer behaviour with rational expectations

We also adopt the standard assumption that howdsladibcate their income to consumption goods and
savings in order to maximise an inter-temporalitytifunction. As usual we assume that this utility

function is additively separable with a prefererfioe present consumption over future consumption.
Households face an inter-temporal budget constia@cbuse they have the possibility to save/borrow

11



without risk at the world interest rate. This butdgenstraint ensures that the discounted valueitoird
consumptions does not exceed the discounted vdlfgtwoe incomes. Due to the absence of liquidity
constraints, this constraint can also be defined asquence of recursive equations of motion oritlvea
(Pereira and Shoven, 1988). We adopt this spetiditas it will ease later the specification of kehold
imperfect expectations.

More formally, the optimisation program of the helsld is given by:

max U, :i( 1 th,(Qi,t)=i(l+lp]t log(Q, (Q,))

=o\1+p

st. W W —rD +ZV\/L

rt+l

+WT,. T,

irt =irt irt “irt

+ ii}ft + fml’t P\/\M M F)Ift QII’t

irt

_rW +ZVVL|rt irt erm |rt +tmrtPVVN| M Plrt ert

irt

= DY z irt* Qirt
VVrO =erO
p is the rate of time preferenc® the net foreign assets held by the domestic halddpositive or

negative),W the domestic household wealth which is the surdoofhestic assets and net foreign assets,
DY the distributed income. This dynamic program iscmumore complex that the former dynamic
producer program because the household must atecpuch more variables (mostly determining future
income). The definition of the wealth accumulatexgjuation deserves some explanation. The first tefms
the right hand side represent the current incomgotaestic household: it equals the interest earoing
foreign assets, the current labour and land retuhesprofits distributed by firms and the tariffceipts.
This definition of current income is different frothe static one where we introduce the gross dapita
returns in place of profits (see eq 13). If we #del total investment outlays by firms on the righhd
side, then we can get total regional saving:

S, =D, +ZWL (oo +WT, T+ 77, + B [+ 0, ) +Em, PAM M, P Q.

irt —irt irt “irt irt irt

- rD +ZWL \NKlrtK +VVT|rtT|rt +fmirt P\NM M Plrt Qnt

irt =irt irt

= é Z irt* Qirt

Accordingly, if we are able to determine the conption expenditure from the household optimisation
program, then national saving is determined by ks equation. We can solve this household inter-
temporal program in two steps thanks to the timeasability assumption. In the first step, we can
determine the periodic optimal good consumptionegivexpected consumer prices and optimal
consumption expenditure. This leads to an equateny similar to eq S8 with the income variable

12



substituted by the optimal consumption expenditlméhe second step, we determine the optimal gavin

and consumption expenditure. Equation S13 is regldy the following first order condition:

~ A 1+r |2 1+r (2
Erin = St = PCris Qs = (m} PC.Q, = (1_'_ pj(Ert - Srt) 0 s, (R13)

FA>Crt is the expected composite consumer price. Agairorhe get an implicit equation determining the

optimal evolution of consumption expenditure andirsg in function of expected consumer prices and
expected incomes. For instance, if the househgbgez a change in the composite consumer price, the
he will modify his saving and consumption decisiofkis will in turn alter market equilibriums, pes

and future household decisions.

If the policy shock affects a small sector like taem sector in developed countries, then we dceerpect

a priori that the issue of price and return exgemta will significantly influence these macro-ecomic
saving/consumption expenditure levels. This issag e more severe for economy more dependent or

their farm sector.

3.c. Macro-economic closures and steady state solutions

From the initial static CGE model, so far we maimpdify the equations determining capital supply (e
S6 to R6), the investment by firms (eq S9 to R&jyjonal investment (eq S14 to R14) and regionahgav

(eq S13 to R13). In passing we also slightly redethe current income by replacing the capital asto

imbalance (equal to the opposite of the currenbactimbalance) by the earning of foreign assetst (f

term of R15) so that the dynamics of foreign asaetsimulation is taken into account:

irt lZirt +V,\\/Tirt-|:irt + 1':\rnirt IE)VVNl irt '\7' irt D ért (R15)

ért = r.[’jrt + ZWLirt I:irt +\NK

To clarify, the two specifications S15 and R15 aqeiivalent if the interests on foreign assets atway
equal the current account imbalance. This conditikes sense in the long run, steady state solutior
because one country can not indefinitely accumulateign assets or debts. However the specification
R15 allows specifying the dynamic of foreign asgketists which is given by:

Drt+1 - Drt = rDrt - Brt ; DrO = 5rO D D (R18)

rt

13



This equation is a simple macro-economic identiyisiied at each period. Expectations enter this
equation through the capital/trade account imbaaht static CGE models different rules concerning
current/capital account imbalances can be specifedlécting modellers’ view. For instance, in the
standard static version of the Gtap model, theetiiraccount imbalance is endogenous while fixetiet
observed initial level in the Linkage model. Thisvimusly implies different effects on the real eaobe
rate and current income (see equation 15). By sidarthis also implies different saving decisiomsl a
has important implications on farm-dependent ecaasnBut the macro-economic closure of these static
CGE models is still ensured due to the fact thetstment, either regional or world, is driven byisg.

In dynamic CGE models, different “trade” rules dstent with the assumption on the financial capital
markets are possible as well. The rules will alswvehsome real impacts. On the other hand, if
expectations by all economic agents are fully retipthen we can show that global savings equdlaglo
investment (see Appendix A). This is indeed intgti since economic agents have full rationality,
households necessarily know investment levels bysfiand thus adjust their consumption and saving
decisions so as to finance these investments.

Solving an infinite horizon dynamic CGE model impsshe modeller to define steady state conditions a
some future terminal period. The equations detangimvestment (equations R6 and R9) and saving
(equation R13) relates current decision to nextopedecision given expected prices and returns. As
usual, we assume that in a steady state investeggsatls capital depreciation, the household weatdsd
not grow and foreign debts/assets are stable ds Alelthese relations are consistent with the moacr

economic identities. In fact this also implies thegional saving equals regional investment.

4. Dynamic CGE modelling of agricultural policies with imperfect expectations

The previous section makes clear that differerdegpand factor returns expectations are formulayeallb
economic agents. In the rational expectation ctme assumption is that all economic agents areg full
rational. In this section we consider the otheapalse where no economic agents have full infoomat
on the evolution of the global economy and thusehayerfect expectations on prices, factor retams
future interest rates as well. This bounded ratignaf economic agents is justified by the postiand
significant cost of obtaining and processing mankigrmation (for instance, Brock and Hommes, 1997)
Before detailing agents’ behaviour and macro-ecaaaosures with imperfect expectations, it is vort
stressing that, by definition, expected values eqyaal to the “true” future values in the fully aaial
dynamic CGE model. This implies that at the firstipd consumers and producers base their decisions
the “true” future market prices. Decisions takemimiy the second period rely on the same future gtark

prices. Thereby there is no need to re-evaluataribéel for each period: the solution computed il th

14



first period corresponds to the optimal choice tfog following periods (Ginsburgh and Keyzer, 1997).
This need to solve the model for all periods siamdtously can lead to some computational issue®(Dix
et al., 2005). On the other hand, in the imperteqgiectation case, producers and consumers base the
decision on expected prices which are not necdégshg true future market prices. Thus if during th
second period they realize that their first periexpectations were wrong, they will modify their
expectations concerning the future periods andseethieir production /investment / saving plans.rébg

the model has to be evaluated at each period alydloa results for the on going period matter beeau
they will be used to form the next period expeotadi and to give new starting conditions for the
following period (new stock of capital, householetalth and country net debt). The model is thus

iteratively solved, period by period, even if atlegeriod agents define plans for many years.

4.a. Dynamic modelling of producer behaviour under imperfect expectation

In addition to the formulation of expectation sclesnon prices, factor returns and interest rate,mam
changes are introduced in the inter-temporal pragd the producer. First we consider that firms
optimize their investment over a finite horizon hext than indefinitely because they have limited
knowledge about output price, capital returns amterest rate in the far future. In other words,assume
that firms consider that, at some date, their itmests will equal their capital depreciation. Inddhis
firm steady state condition may never appear becdums periodically revise their plans but this
formulation defines the current optimal investmplan for firms, including the current investmenteW
also assume that firms perfectly know the curreitepof the investment good when they invest vileen
they buy it. To be complete, this corresponds &ftitlowing program:

T 1\~ n
maxt,, = ;(“ fj WK - P+, ).|m)
st. K, =K, (1-3,
st. lir =0 Kir

st. Pl =Pl

)+ Iirt ; KirO = |ZirO

First order conditions of this program are exacfiyen by equations R6 and R9. The only difference
(except the formulation of expectation) is theadtiction of a terminal/ steady state conditioniisgathat
firms do not expect to indefinitely grow or contrathe solution of this program is a firm investrhplan
which depends on the expected capital returns gpecged price of investment goods. It mainly gitres
current investment which will affect current markguilibrium. The investment levels planned foufet

periods may indeed be revised in the next peridtaffirm expectations do not materialize. Finallg
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note that firms need to anticipate over T peridus pirice of investment goods, their capital retuand

interest rate. Only the current price of the inwestt good is perfectly known when firms purchase it

The second modification concerns the intra-tempgralduction and input decisions and intends to
capture the time lag between production decisiom$ laarvests. This modification applies to some
activities only and this does matter with imperfexpectations. All the “cobweb” literature focusesthe
production decision of firms but, to our knowledgays little attention to the input decisions. utr €GE
setting both decisions are modelled, forcing ugléssify inputs according to their introduction thre
production process. In this article we focus on dha&ble crop markets where the one-year decisten fi
well with the annual periodicity of CGE models.

We assume that arable crop farmers decide the2agerchoice given expected output prices and eegbect
input prices (in this theoretical section, onlydab; in the empirical section, we also include ifizedrs,
pesticides, etc.). On the other hand, we assuniettibg can observe the current price of the lamy th
decide to use. In other words, farmers pay theid lmput to landowners once they use it. Theiramntr

temporal program is thus:

mawirt'Kirt = Isirt 'Yirt _\M‘irt'Lirt _VVTirtTirt
S't' Yirt = Yirt (Lirt ! Kirt ’Tirt )
St. Kirt = Kirt

From this program, we derive the optimal productiabour and land derived demands:

I‘irt = Lirt (Isirt ’\NLirt ’ Kirt ’VVTi,r ) O Lir (Il)
Tirt = Tirt (lsirt 'WLirt ’ Kirt ’Wri,r ) D Tir (|2)
Yirt = Yirt (Lirt ! Kirt ’Tirt) [ Yirt (|3)

Because some activities are asking some land betbes activities, landowners must decide to ded

to activities before knowing the land returns tbtter activities may offer. Accordingly landownensist
allocate part of their land with imperfect infornwat. Indeed the landowner has two decision periods:

at the “beginning” of the year where some landsadiceated to arable crop activities given expedaed
returns by other activities; one at the “end” of tyear to allocate remaining lands given obseraed |
returns offered by other activities. Again thisuissdoes not appear with the full rational case. The

program of the landowner at the beginning of theoples given by:
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jrt

maxy WT,,.T
j

st. T, =T.(T,.)

st. WT,, =WT,, iOac

The program at the end of the period is:

max) WT,,T
j0ac

st. T, =T.(T,.)
st. T,=T., ilac

jrt

ac stands for the arable crop activities afjd the allocation of land to arable crop activitiesthe

beginning of the year. These two programs give laea supply functions:

Tirt = Tirt (T_rt ’VVTirt ’\mjrt) i ac, J Uac

(17)

T, =T, (T, T Wr, )iDac jO0ac O

r

Anticipating the simulation results, some may objat this point that the land markets are heavily
regulated in some developed countries with someepeand/or quantity restrictions. Indeed price
regulations provide information to both landownansl farmers and thus they have better information o
land returns, if not the true one as modelled hidmvever this price regulation may prevent somd cos
adjustment by farmers and hence leads to subsetprget production effects. In the simulation sattio
we will explore if one stylised land price regudatiis stabilising or destabilising. If quantity tegtions

on land uses exist, they reduce the price elagtidifarm production, hence the potential importioé
price expectation scheme and the occurrence ofgingecobweb model.

Implementing these new equations describing theawaebr of arable crop farmers and landowners
modify the resolution of the model. In fact we fisolve these equations to determine optimal prioiuc
land use and variable input uses by farmers gix@eaed prices/returns and installed capital. ig finst
step we also determine land returns paid by thiel@@op activities. Then in a second step we hege
results in the full CGE model (and remove the @pomding equations). The full CGE model will
determine the current prices of arable crop pradactd the observed capital return will be deterthine
residually. This full CGE model also determines ¢iptimal investment plans by all agents and hehee t

availability of capital stock for next period.
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4.b. Dynamic modelling of consumer behaviour under imperfect expectation

In a similar way we consider that the householdnoiges his consumption and saving plans over &gfini
horizon rather than indefinitely because he hastdunknowledge about the evolution of distributed
income, consumer prices and interest rates. Weidemthat, after some dates, the household antespa
that the consumption expenditure equals the andisttibuted income (Devarajan and Go, 2000).

Focusing on the “upper-stage” consumption/savirgsitens, this program is defined by:

max U, :i( 1 jt log(Q,,)

=o\1l+ 0
t+1 _Wrt = DYrt - PCrt 'Qrt
IerT = IE\)CrT 'QrT
ero :VVrO

A

st. W

r

Solving this program leads to the necessary firsieio conditions R13 and the additional terminal
condition stating that the consumption expenditagpials the distributed income in the long run.
Combining these two sets of conditions leads to:

A 14\ - 14 5\
PC,,Q,, = PC,; Qs (ﬁj = DY, (?fj
The current consumption expenditure thus dependsebaxpected distributed income in the long run and
on the expected interest rate (to simplify notatgjome assume here a constant expected interesivate

the projection period like the time preference paater). The current total regional saving is theregi

by:

R 1+ o\ R R A\ V14 0\
Sio =B ~RoQio =E DYy (IT{)} =E, _(ErT - Pl (1+DrT )I rTX +€)j (113)
r r

In other words, the current total regional saviegehds on the current total income, the expecte &
distributed income in the long run and the expedaedlution of the interest rate. In many static or
dynamic recursive CGE model, saving is a fixed propo of total income. We see from this equatio8 11

that this implies particular price and income expgans from households.

4.c. Macro economic closures under imperfect expectation

Household saving and firm investment decisionsnaaele completely apart in the imperfect expectation
setting. Whatever these specifications of theseeegtion schemes are, there is a chance that drgoun
net foreign debt accumulates over the years, plysieiading to some correcting macro-economic policy
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(for instance, fiscal policy, see Devarajan and ©398). There is also a great chance that they ddeo
facto ensure that investment equals saving at tredvevel. We thus need a new equilibrium mechanis
ensuring this equality between investment and gawke adopt a classical closure assuming that the
current world interest rate is endogenous and dsaéet markets are perfectly integrated acrossnggio
This endogenous interest rate at least appears icutinent investment, whatever the expectationraeke
For instance, if total savings are lower than totaéstments, then the current interest rate irsggauch

as to reduce investment and restore the equilibatthe world level.

5. Simulations

Having detailed the main differences between statid consistent dynamic CGE models with different
expectations schemes, we are now in a good podibiassess the robustness of simulation results or
agricultural policies to the joint issue of dynamiand expectations. We implement these different
versions using the inescapable GTAP database (wéhaseersion six calibrated on the 2001 economic
flows) and the different elasticities (substitutielasticities between inputs at the production ,sidetor
mobility elasticities, “Armington” trade elastic#s and price/income demand elasticity) usually used
agricultural policy assessments (Keeney and He2@05). As usual we reduce the dimensions of the
model by aggregating some regions and productsratén 26 commodities keeping all farm and food
products and only 3 regions (the European Union (i) United States (US) and the Rest of the World
(RoW)) in order to reduce computation time in thgnamic rational expectation case. All these
information are sufficient to calibrate the stalGE model. In order to calibrate the dynamic versjon
with rational or imperfect expectations, we needi@ahal information. Basically we follow Devarajan
and Go (1998) assuming that the initial point ist@ady state and the initial interest rate/ prefeze
parameter/unit capital installation cost all ecpfAl.

As usual we consider a rather extreme agricultpodicy scenario: we assume that the EU and the US
remove all their trade barriers on arable crop peot&l (export subsidies and import tariffs on wheat,
coarse grains and oilseeds). On the other handssume that the RoW keeps all farm policy instrusen

at initial levels. Furthermore we do not changaqyahstruments on other farm and food products.

5.a. Results from the static model

Impacts on selected commodities from the static @a&ielel are provided in Table 1. As expected, we
find that the EU production of cereals declinesflper cent for wheat, by 6.9 per cent for coarsengr
Basically removing trade barriers puts downwardsguee on the EU domestic prices. We find limited

price decreases, by 0.9 per cent for wheat angbeneent for coarse grains. Ex post supply elatscidre
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thus considerable as usual in static CGE modelausecproduction factors are quite mobile. In faet w
mainly observe a decrease of land returns paiddogats activities (by 12 per cent) leading to some
reallocation to other activities. In particular tB& oilseed production slightly increases (by 0e pent)

as this European sector is not initially protectgdrade measures. We equally observe a slight asere
(by 0.2 per cent) of the European cattle productlonaddition to the reallocation of land, this sect

benefits from the decrease of cereal prices.

(Insert table 1)

By contrast, the US and RoW productions of cerealzand (by less than one per cent) because thes
sectors initially receive less protection than Eig sectors. They even experience a slight increase of
domestic price (around 0.2 per cent) because tingyy egreater demands for their products. Finally
impacts on US and RoW productions of oilseeds aattlecare again of the opposite sign, i.e. these
productions decrease because land is attracteHeircareal sectors and the cereals are slightly more

expensive.

5.b. Results from the dynamic rational expectation model

In a dynamic model, we inevitably need to firstabdish a baseline before contemplating the effetts
policy scenario. In order to make results comparablthe previous static ones, we assume in thelibas
no exogenous growth, more generally no changegadagesmous variables from the initial period untiéth
steady state solution. So the baseline is simphemication of the 2001 economic flows over the
projection period. Below we report the results #orl5 years time horizon. We perform the same
experiment using a 20 year time horizon. Resubtsqailitatively similar because, as we will seey¢hs

a rapid convergence to the steady state solution.

Before analysing results, we finally mention thatai dynamic model the timing of policy shocks can b
specified as well. For example, we can investigjateeffects of a rapid versus a slow trade libsasion.
Due to our crude baseline for this paper, we alsecify a very crude implementation of the trade
liberalisation choc. We assume that it is accorhplisin the third year of our projection period (the

motivation is provided below).

! More precisely the US protection on arable crapeier than the EU ones in the initial GTAP dasahaartly because all
U.S. trade measures are not included in this dataklike food aid, export credit; more on this pam Gohin and Levert,
2006) while the levels of EU agricultural policystruments tend to be overestimated (more on thist po Femenia and
Gohin, 2009).
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We find that in the steady state impacts on preyviselected commodities are exactly equal to those
obtained with the static CGE model. While the mdnenm a static CGE model to a dynamic rational
expectation one is rather complex and that theugso of the latter is much longer (few secondstfee
static CGE model, one hour for the latter usingsés®e computer), this may appear disappointingadh f
this result is not particularly surprising becaaseonsistent dynamic rational expectation CGE model
mainly gives micro-economic foundations to the sgvand investment decisions. But these macro-
economic decisions were not fundamentally modifredur policy experiment because agriculture is a
small sector in developed countries. Moreover t&mal impacts simulated by the static CGE model
were also quite limited because land returns, rathpital returns, capture much of the shock. Rrtais
result has already been obtained by RutherfordTard (2003) who simulate larger trade policy shocks
(see also Devarajan, 2002).

Put in another way, this gives confidence on thwgloun impacts simulated by static CGE models, once
one admits the rational expectation hypothesish\Waspect to the debate on agricultural policy toed
potential benefits of trade liberalisation, we tliasl that dynamic modelling with rational expeabat is

not sufficient to generate larger, positive or riega effects than the simple static approach (assy
away “ad hoc” productivity effects from trade opag).

Yet this does not mean that dynamic modelling wétithonal expectations is not worthwhile. For ins&@n
this provides the transition path from one to arotgteady state. Figure 1 below provides the pé&agen
evolution of European production and price of whHedbwing trade liberalisation. We fully implement
the trade liberalisation in the third year (2003l is interesting to note that one year before titade
liberalisation European wheat producers already dereasing their production (by 0.4 per centfalrt
investment in the wheat European sector decreadhs iiirst two years by nearly 20 per cent, so that
capital stock in this sector adjusts downwards.gegnently the European price temporary increases (b
0.2 per cent). This suggests that the timing ofdd#ueralisation, more precisely the early annouomest,
matters in that rational expectation case becawvsdupers (more generally economic agents) already
adjust to future market conditions. From a poligrgpective, this also suggests that, in this ration
expectation setting, the impacts of anticipatecckb@an already be smoothed by economic agents.

(Insert figure 1)

Nevertheless this figure also shows that the majftect occurs during the year of liberalization.r Fo
instance, the European production of wheat alreayirtes by 5 per cent in this first “liberal” pedio
compared to 6 per cent in the steady state. Thigesutg that, even if the dynamic of capital accutrana

takes time, most production adjustments occur With optimal combination of intra-temporal variable
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inputs (fertilizers, pesticides, labour and larid)other words, short run price supply elasticiges still
consequent (around 5) and much larger than thasslysdopted in partial equilibrium models focused
on agriculture (around 0.5). This is so because gubstitution elasticities in production techno&sgyare
unchanged and second capital returns are a moodhiqgtion cost in the initial GTAP database. From a
modelling perspective, this suggests that fixing @nnual capital stock alone is not sufficient &b gore
econometrically founded short run price elastisitigither substitution elasticities or the mobilityother

factors (such as land or labour) must be reducedder to get more realistic supply response.

5.c. Results from the dynamic imperfect expectation model

Implementing the dynamic imperfect expectation nha@dso requires to determine the expectations on
output prices, input prices, factor returns and thkerest formulated by firms, factor owners and
households. In this paper, we consider differentanés on the arable crop farmer expectations when
decide their next period production levels, on ldr@downer expectations when they decide their land
allocation and on firm expectations when they glagir investment. On the other hand, we maintan th
same assumptions regarding household expectatommt®iming future distributed income and economic
agents concerning future interest rate. In prakctieans, we adopt the usual specification that emurr
saving is a fixed proportion of current total inaanin other words, we assume that consumers expact
their terminal distributed income is proportionalthe current total income (see equation 113). égard

to the future interest rate, we simply assume alagents expect that current interest will prewraithe
future (so naif interest rate expectation).

The exact nature of price expectations formulatecataple crop farmers for next period production is
quite disputed in the economic literature. In ashetl, the rational expectation assumption is ntadst

of the time because it is elegant and consistetit wiher modelling specifications. This implicitly
assumes that the information is costless. On ther dtand, some recognize that collecting and psirtgs
information is costly: if these costs are high,@dee and even naive expectations can in fact bena
and there is an optimal use/search of informatitust{ and Rausser, 2002). Unfortunately this use of
information is difficult to measure. It should bddad that the econometric identification of farmers
expectations is made even more complex when therpublic interventions on farm markets. To prevent
these two issues, Chavas (1999, 2000) performsoeweinic estimations on the price expectations by no
subsidized U.S. livestock farmers and thus expl@tdynamics of animal production to reveal the afse
information. He finds that most farmers exhibit sjugational expectations. On this ground, we assume
that, in a ‘liberal’ world, arable crop farmers Waddormulate their price expectations for the np&tiod
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using past price information. We slightly simplifye analysis by assuming that the arable crop fime

have Nerlovian (adaptive) price expectation schéanaext period prices:

A A

B, =P +alP-P.)=aP+[-a)P,, with O<a<1

The parametetrr is the weight given to the previous period magate compared to all the earlier ones.
In fact the lowest this parameter is, the greajesintity of past information is taken into accouittthe
extreme, if this parameter equals zero, then we ugnavith static price expectations. At the oppgsite
when this parameter equals one, we end up withenaiice expectations. We report below the results o
our policy experiment using different values foistparameter. In the central case, we assumetisat t
parameter equals 1/3.

In a CGE model we also need to assume the natdmensf expectations on input prices, factor retyrns
price of investment goods for their variable inpat investment decisions. In the standard casealsee
assume adaptive expectations with the same wegyptinameterr . We also need to assume the nature
of landowners’ expectations on land returns in otdeallocate part of their lands to some actigit{see
section 4.a). Again we assume adaptive expectatigthsthe similar weighting parameter in the stadda
case.

Below we focus the discussion on European impactheg are the most contrasted. We first discuss
results with the assumption of the same weightiagameter in all decisions. Then we analyse the
sensitivity of results to the weighting parametagving from naive case to nearly static expectation
Third we present results when we assume differgmeetation schemes by firms when they invest. Fourth
we examine the issue of landowner expectationsallyirve examine the sensitivity to substitution

(supply) elasticities.

i/ Standard case

Figure 2 provides the results for the European wheaket from agricultural trade liberalisation unde
imperfect expectations. We also report the previessilts obtained with rational expectations. Tih& f
result to note is that the results do not convéoge steady point after 12 years of liberalisafi@tall that

we implement the trade liberalisation in the thyehr). We solve the same model over 30 years and th
model still does not reach a steady point. On ttreerohand, we never see a diverging system: the
European wheat price changes from the baselindwagycomprised between minus 5 per cent and 3 per
cent and the European wheat production changdsoareded between minus 8 per cent and 4 per cent. Ir

fact the figure 2 shows that these dynamic impésgpectation results move around the dynamicmatio
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expectation results and thus also around the sedidts. Figure 3 provides the same informatiorthen
European coarse grains market. From this figurecamebetter observe that every two years, the imperf
expectations results are higher (and then lowar) the corresponding rational ones.

(Insert figure 2 and 3).

In both figures, we observe that the impacts obthiwith imperfect expectations are much more severe
when the trade policy shock is implemented. Inipaldr the European price of coarse grains decrdases
as much as 10 per cent in the third year, comp@ar@doer cent in the rational expectation case. Bh$®
because farmers did not anticipate the forthconpinge decrease and thus maintain their production
levels during the first three years. By contrabgyt already decrease production in the second yeal
(investment in the first year) in the rational esjagion case.

From a policy perspective, these results suggest the agricultural trade liberalisation generate
“endogenous” price fluctuations on agricultural keds, i.e. generated because of imperfect expentati
by agents. This price fluctuation around the stestdfe remains however limited, by at most 4 pet cen

for both cereals.

ii/ Sensitivity to the historical weighting parameter
In both the CGE literature (for instance Ballard87ZPand the “cobweb” one (for instance, Hommes,
1994), thea historical weighting parameter is shown to haygisicant impacts on market dynamics.
Basically divergence of the system is more likelyew this parameter gets close to one (in fact #sécb
cobweb model with naif expectation). In this sewisit analysis we vary this parameter from 0.1 ghea
myopic) to one (completely naif) for all dynamicctons (next year production, investment, land
allocation).
Figures 4 to 7 give the results of this sensitiatyalysis. It appears first that when we assumé nai
expectations, the dynamic simulated by the impenfatonal model quickly diverges. In particular we
find that the European corn market price decreagesbmuch as 60 per cent three years after thekshoc
(figure 7). The wheat price also significantly deses (by 25 per cent, figure 5). We stop the réisolu
of the model as we then encounter some productiadsprices going to zero. So using “standard” (but
very high) CGE elasticities and naive expectati@#sl$ to a diverging system and crazy endogenous
fluctuations. On the other hand we observe thatljmamic is much more smoothed when agents slowly
react to price news. Let’'s focus on the case whgnaaequals one half. We find that the system is no
diverging after 15 years. More precisely, the pracel quantity fluctuations on the wheat market are

growing over time while those on the coarse granescontracting.
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From a modelling perspective, this suggests thatuseful to introduce cross market relationslipshey
tend to modify supply and demand curves and redilgesccurrence of diverging dynamic system. From
a policy perspective, this result suggests thabreeimplementing sectoral policy (in this example o

wheat) policy makers should be aware of the feddbé#ects from other production sectors.

(Insert figures 4 to 7)

iii/ Sendgitivity to expectations for investment
In the dynamic modelling with imperfect expectatipfirms define each year an investment plan for
future years. We need expectations on the futupgataeturns and future price of investment goods
order to compute this plan. So far we adopt theesexpectations as for the next period productiereH
we consider another case usually implicitly adofdigdhe cobweb literature. We assume that the aapit
is fixed over all projection periods. This is equérd to assume static expectations for investment
purposes. We adopt this assumption for all firms.tle other hand, we maintain standard expectation
assumptions on intra-temporal decisions. Resultshi® European wheat market are reported in figure 8
We observe that the dynamic of the model diverlyese precisely we end up with zero price solution i
the year “2015”, so the model stops running. Weeolis that the fluctuations of quantity and pricevgr
over time. By contrast, these fluctuations werertolad in the standard case (see figure 2).

(Insert figure 8).

The mechanism at work is the following. In the finsb years following the trade liberalisation (“ZJ0
and “2004”), impacts are similar because the chpgad in production has still not changed. Inttined
year (“2005"), the capital stock decreases in ttamdard case because producers start reducing thei
investment in the previous year (“2004”). So thedurction is going down and price slightly recoviers
this third period. For instance, the European wipeadluction decreases by 6.1 per cent (compardaeto t
baseline) and the price only decreases by 1.7 @&t dhey are in fact close to the final steadyestat
solution we get from the dynamic rational expeotatmodel. By contrast, the production decrease in
“2005” is lower in the fixed investment setting (By8 per cent), so the wheat price remains low &2
cent). This greater supply level (compared to teady state solution) we get in the third year foitay
trade liberalisation induces a diverging cobweb.

A graphical analysis may help to clarify this memisen. In the first graphic, the supply curve isfixand
the demand curve shift inwards following trade fdsation. In the third year, production increases

compared to the initial point, leading to a diveggicobweb. By contrast, the supply curve shiftshim
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second graphic during the third period becauseym@d already reduce their investment. So productio

in the third year no longer expands (comparedeéarihial point), leading to a converging cobwebdab

(Insert graphics 1 and 2)

To our knowledge, this feedback mechanism occuifioigp investment and capital accumulation on the
cobweb dynamic is seldom acknowledged, if not syngphitted. This is so because most of this liteeatur
relies on partial equilibrium analysis, ignoringnfi production costs and the different possibilityns
have to respond to price shocks. From a modelloigtmf view, the CGE setting used in this papeisthu
reveals new feedback mechanisms preventing div@rdymamics. From a policy perspective this again
suggests that some (input) market forces prevege landogenous market fluctuations.

iv/ Sensitivity to landowner expectations
The lag between production decisions and harvesitess advanced as an agricultural specificity. \&hil
true, this lag also exists in other sectors. Ii$s $ection, we focus on landowner expectations aed t
interference of land price regulations. Becauseldamers allocate part of their land to some addisit
before knowing returns provided by alternative \atiéis, they have to formulate expectation schese a
well. Up to now we assume that the land returnsl fgi arable crop farmers to landowners adjust to
ensure the equilibrium between their demand andicaner supply.
In this sensitivity analysis, we assume that timel lsupply to arable crop activities is perfectlicprelastic
and that the landowner believes that farmers mégr &r the current year a moving average of presio
land returns. In other words, landowners anticiplagt arable crop farmers are able to pay preViaog
rents and if not, they will allocate their landsatier activities. This assumption intends to capgome
regulations existing on land leasing in some coesitflike France) where unit land rents are congute
using past prices rather than as an equilibrium.
Results for the European coarse grains market pogtesl in figure 9. Again we find a diverging dyrniam
system and the resolution of the system stops sga@ns after the trade liberalisation shock. Theitiiain
of this result is similar to the one we just idgntvith investment. By ‘fixing’ land returns, suppturves
do not shift, leading to diverging cobweb. By casty once we allow the current land returns to sdju
then the supply curve shifts outwards in case pkeeted price decrease (and conversely). This prevent

the divergence of the dynamic system.

(Insert figure 9)

26



The modelling implication is again that a CGE settieveals more adjustment mechanism. From a policy
perspective, this result suggests that some badiggded public interventions may indeed preventgt
adjustment of the markets, leading to crazy endogemarket fluctuations.

v/ Sensitivity to substitution elasticities
When we adopt extreme expectation schemes and eesmye market adjustments (on investment, land
returns), we encounter cases of diverging cobwébswell know that this divergence mostly depeonds
the ratio of supply and demand elasticities. InGEQmodel, supply elasticities derive from assumpgion
on substitution elasticities and the mobility oftfars. We have already seen that moving from &dtaa
dynamic rational expectation model, where capgdlxed per period, slightly reduces the price td#y
of supply (see section 5.2). With our imperfect eptption standard framework, short run supply
elasticities are also lower because we further take account the limited mobility of land. Thislkti
remains quite high compared to standard values useabricultural partial equilibrium models. For
instance, the European price elasticity of wheabksqR.9.
In a last experiment, we reduce by half the suligtih elasticities implemented in European arabdg cr
technologies (the substitution elasticity betweeodpction factors and intermediate inputs). So éke
ante supply price elasticities also decrease b (ball1.5 for European wheat production). Figure 10
reports the evolution of wheat price and productsthn standard and reduced elasticities. In thasirie,
we assume that alpha equals one half in order tterb&how the impacts. As expected, this reduces th
price and quantity fluctuations and also the o@nre of diverging cobweb. This is in sharp contnast
static models where, once we reduce supply elasciwe usually get larger price effects and lower
guantity effects. Here we get both reduced priak guantity effects. The implication of this lastukss
that the endogenous fluctuations of price and dtyadb not increase by lowering supply elasticittes

standard values.

(Insert figure 10).

Conclusions

Most of the CGE models used today to assess thetefié agricultural policies are static or are daidbe
dynamic but they don't really take the inter-temadatecisions (investment, savings) of economic tgen
into account. To our knowledge, these agriculturalicees have not been analysed with consistent
dynamic CGE models and various expectation schemfes.nature of expectation schemes by farmers
and more generally by all economic agents has dfrdeeen extensively discussed in the economic

literature. The rational expectation assumption idely used for its consistency with other modelling
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specifications but does not recognize the cosiscaded with the collection and the processing afkat
information. If this information is too costly, thegents may have simpler expectation scheme,lgpssi
leading to diverging cobweb model. This endogeneitynarket risk is one argument often mentioned in
favour of a public intervention to stabilize agticwal markets. In light of policy debates on agharal
trade liberalisation, it is thus crucial to know lify introducing dynamics and expectations in tiEC
models used to assess agricultural policies, weugndith significant endogenous market risks ahg
static results are quite robust to these speaibisat

In that objective, we start from the usual stati@Eapproach and build dynamic CGE models with
rational and imperfect expectations. We assessnglebe agricultural trade liberalisation scenario b
developed countries. What comes out of these stiook is that the dynamic model with rational
expectations leads the same results as the statielmmarkets evolve linearly toward a steady state
which corresponds to the static situation after #fwck. On the other hand under the imperfect
expectations assumption our trade policy scenararld to endogenous market fluctuations. These
fluctuations are all the more important that expgehs take account of few past information and can
even become higher and higher with time which lgaddiverging dynamic systems if expectations are
naive. However the occurrence of divergence andegtent of endogenous fluctuations are seriously
reduced with less extreme expectation schemes anel masonable calibration of supply elasticiti@sr
CGE approach also reveals that many feedback effécsn competing sectors, from investment
decisions and from (land) variable input marketsp aeduce the occurrence and extent of endogenou:
market fluctuations generated from imperfect exgigmns. In other words, even if information is ¢pst
and agents form imperfect expectations, the coresergs of these “bad” decisions are absorbed througt
the adjustment of the many related markets.

We are quite reluctant to draw too general poliegommendations from these results because the
developed models still rest on simplifying assuimpsi For instance, we assume perfect financiakalapi
markets, we exclude risk aversion of economic ageme focus the analysis on arable crop marketg onl
we omit the possibly smoothing role of storage, éhéstence of exogenous risks and of some policy
instruments (public stocks for instance). All thesgensions undoubtedly constitute an interestimgj a
promising research agenda. In the meantime, owltsegive some interesting clues to the current
agricultural policy debate. Static market effecisidated by current models are rather robust to the
dynamic modelling of agricultural policies and toosh expectation schemes. Endogenous market
fluctuations do exist but are limited through mdegdback effects. All agricultural policy desighpsid

it finally be direct market intervention or morengily the provision of information, should acknowded

the existence of these tempering effects.
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Table 1. Impacts of agricultural trade liberalisation from the static CGE model (in per cent with

respect to the initial 2001 point).

European Union United States Rest of the World
Production Price Production Price Production Price
Wheat -6.0 -0.9 0.9 0.3 0.7 0.2
Coarse grains -6.9 -1.0 0.6 0.2 0.7 0.2
Oilseeds 0.6 -0.3 -0.2 0 0 0
Cattle 0.2 -04 -0.1 0.1 -0.1 0.1

Figure 1. Evolution of the European production andprice of wheat under the rational expectation

assumption (in per cent compared to the baseline)
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Figure 2. Evolution of the European production andprice of wheat under the imperfect and

rational expectation cases (in per cent compared tihe baseline)
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Figure 3. Evolution of the European production andprice of coarse grains under the imperfect and

rational expectation cases (in per cent compared the baseline)
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Figure 4. Evolution of the European production of viheat under the different imperfect expectations

assumptions (in per cent compared to the baseline)
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Figure 5. Evolution of the European price of wheatunder the different imperfect expectations

assumptions (in per cent compared to the baseline)
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Figure 6. Evolution of the European production of oarse grains under the different imperfect

expectations assumptions (in per cent compared tbe baseline)
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Figure 7. Evolution of the European price of coarsegrains under the different imperfect

expectations assumptions (in per cent compared tbe baseline)
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Figure 8. Evolution of the European production andprice of wheat under the imperfect expectation

case with fixed investment (in per cent compared tthe baseline)

100,0%

80,0%

60,0% /‘

40,0% ~

20,0% /\ n
Al WA

\KO.14 2015

-20,0%

-40,0%

-60,0%

—s— Production —— Price

Figure 9. Evolution of the European production andprice of coarse grains under the imperfect

expectation case with “fixed” land returns (in percent compared to the baseline)
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Figure 10. Sensitivity to supply elasticities of tb evolution of the European production and price of

wheat under the imperfect expectation case (in parent compared to the baseline)
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Graphic 1: The market dynamic without investment clanges
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Graphic 2: The market dynamic with investment changs
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Appendix A.
The purpose of this appendix is to show that warleestment automatically equals world saving if agen

are fully rational. Plugging equations R18 and BilR15, we obtain:
Ert = Drt+1 - Drt + ZVVLirt I‘irt +VVKirt Kirt +VVTirtTirt + (l+tmrt )PVVNI irt M irt

Using equations S4 and S11, the right hand terrpldies to:
Ert = Drt+1 - Drt + z I:)irtYirt + I:)irt'v| irt

Next we use R13 and S12 to get:

Srt + Z PirtQirt = Drt+1 - Drt + Z I:)irtQirt + I:)irt I irt

Dropping consumption expenditure, this equationpbyrstates that domestic saving equal domestic

investment plus net investment in foreign countrissthe world level, total foreign assets/debtsish,

so we finally get:

Zsrt :S :Z_Zpirtlirt :|t
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