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ABSTRACT 

We present the results of a simulation analysis of a quarterly econometrie 
model for the world coffee market. The model has originally been developed 
by Palm and Vogelvang (1986). The main features of the model will be 
briefly described, the solution method will be discussed and some insight 
into the behaviour of the model over the sample period will be given. The 
impact of a substantial increase in the production of coffee on world 
market prices and on trade will be studied. Most importantly, we will ana­
lyse the impact of several policy measures airaed at reducing an irabalance 
between supply and demand on the coffee market by decreasing production. 
The effects of an export quota system imposed by the International Coffee 
Agreement on prices, trade and export revenues is also analysed. Prices 
and foreign trade revenues of coffee exporting countries are found to be 
higher when an export quota system has been effective than when this has 
not been the case. 
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1. INTRODUCTION 

In this paper, |we present the results of a simulation analysis of a quar-

terly model for the world coffee market. The model has been developed by 

Palm and Vogelvang (1986). More details of this study can be found in 

Vogelvang (1988). In the model, producing and importing countries are 

assuraed to maximise the expected utility of the present value of profits 

over a two-period time horizon by buying or selling on the spot market and 

by holding inventories, and by hedging or speculating on the futures 

market. Expectations are assumed to be rational, i.e. they are equal to 

the conditional expectation given the model and information up to the 

current period. The spot and futures markets clear at each time period. 

The model has been estimated for the period 1971-1982, a period in which 

the quota system of the International Coffee Agreeraent (ICA) has almost 

never been effective.\ 

The aira of the paper is twofold. iFirst, we give some insight into the 

behaviour of the model over the period of estiraation. Second, and more 

importantly, we analyse the impact of a substantial increase of production 

on prices, disappearance and inventory formation and of several policy 

measures aimed at reducing an imbalance between deraand and supply on the 

coffee market by decreasing production. These measures are analysed 

respectively under the assumption that there is no ICA and that an inter­

national quota system has been agreed upon which becoraes effective as soon 

as the spot market price drops below a certain level. Attention is also 

paid to the impact of the distribution of initial inventories over 

exporting and importing countries. x 

The paper shows that it is possible to solve a medium size model for an 

international commodity market assuming rational behaviour of the agents 



- 2 -

(countries) under uncertainty. L?he simulation results are of "iraportance 

for the discussions about price stabilization through international 

agreements aimed at restricting trade by a quota system. Our findings lead 

to the conclusion that the current situation on the international coffee 

market, which is characterized by an excess of production corapared with 

total world consumption, requires a substantial reduction in production in 

the coming years to bring supply and deraand more into balance.J 

The paper is organized as follows. In section 2, the structure of the 

model is briefly outlinëd. The solution of the model under rational expec-

tations is described in section 3. In section 4, the export quota system 

is discussed together with its consequences for the solution of the model. 

Section |5 contains some simulation results for the sample period. JIn sec-

tion 6, the model implications of several policy measures aimed at reducing 

production are presented. Finally concluding remarks are made in section 7. 

2. THE MAIN FEATURES OF THE MODEL 

The model is a short-term quarterly raodel, in which the production is 

assumed to be predeterrained. A quarterly raodel allows to account for de-

velopments which take place within the year e.g. the quarterly quota dis-

tribution. (jhe model of the world coffee market has been elaborated along 

the lines of recent developments in the theoretical literature, see e.g. 

Newbery and Stiglitz (1981). A schematic sumraary of the theoretical raodel 

is given in Table 1. More details on the model can be found in Palm and 

Vogelvang (1986). The list of variables is as follows : 

i = country i z^t • wholesale inventories 

t = quarter t 7.r •= retail inventories 

qjt = production consjj. »= consumption 
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expit = exports Pt •= spot price 

disit - disappearance Pj - futures price 

imPit = imports *ït - retail price 

kit = unit processing costs cPit - consumer price index 

nit *e population y i t •t real disposable incorae 

«i - discount factor Yi - *ï«ï 
Yj B= coëfficiënt of constant absolute ris ik aversion 

fit n position on the futures raarket 

bi. ci = parameters of the cost function : for inventories 

Ojl, Pi : represent constant parameters 

var j : denotes the variance conditional on Information available at 

At the microeconomic level we assume that raarket participants (individual 

countries in the empirical model) have access to the spot and futures 

market, and that they have a utility function with constant absolute risk 

aversion. They are assumed to take a position on these markets in such a 

way that the expected utility of the present value of profits for the pre­

sent and next period is maximized. In this way we derive the optimal posi­

tion for inventory holders at the wholesale and retail level. For price-

taking inventory holders the price of storage equation (1.1) [see e.g. 

Working (1949)] results from the two-period optimisation model, relating 

the size of inventories to the spread, i.e. to the difference between the 

futures and the spot price. L̂ LaYge producers are assumed to be price set­

ters facing a downward sloping demand curve. By varying the inventory 

level, they are able to influence the price level. For a price-setting 

producer, the maximisation of the expected utility of the present value of 

profits over two periods leads to a relationship between inventories and 

the difference between the expected next-period spot price and the futures 
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price, while the inventories of the other inventory holders also have an 

influence on nis positioni_/ At the retail level, too, a price of storage 

equation results from arbitrage between the present and the next period. 

The retail inventories are related to the difference between the expected 

and the current retail price (1.2). 

Disappearance (1.3) is equal to consumption and the change in retail inven­

tories. Consumption per capita (1.4) is assumed to depend on the relative 

price of coffee with respect to the consumer price index and on per capita 

income. A semi-logarithmic specification has been chosen in order to force 

the income elasticity to decrease when consumption increases. 

Exports by producers (1.5) are by definition equal to production minus 

disappearance minus the variation in wholesale inventories. For non-

producing import ing countries the same definition applies (1.6) with pro­

duction being zero. 

The retail price is related to the spot-market price through a cost func-

tion (1.7) where the unit costs k^t of roasting coffee are assumed to be 

proportional to the general price level, Tl i denotes the profit margin 

(constant) and 3j(L) is a polynomial in the lag operator L such that 3^(1) 

= 1. 

Spot and futures prices adjust to clear the spot and futures market at each 

period (see equations (1.8) and (1.9)), and expectations are assumed to be 

rational. 

The following countries have been included in the model. On the production 

side, it concerns Brazil and Colombia (being price setters), groups of 

countries producing respectively Unwashed Arabicas, Other Milds, Colombian 
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Milds and Robustas. On the consumption side, the U.S.A. and the European 

member countries of the International Coffee Organization (ICO) have been 

modelled individually. It should be noted that the specification for the 

Wholesale inventories had to be extended by assuming a partial adjustment 

scherae in which the desired level of the inventories is modelled by 

equation (1.1). Also, as the market for the various sorts of coffee has 

been modelled, the market-clearing conditlons (1.8) and (1.9) are solved 

for the Composite Indicator Price 1968, a weighted average of the spot pri­

ces, (CIP-'68) and the futures price of the New York market. 

Prices of the other sorts are assumed to be related to the price of 

Unwashed Arabicas and the New York futures price through an error correc-

tion model with a constant term reflecting the difference in quality bet-

ween the various sorts of coffee. The general conclusion was that the 

estimation results are fairly well in agreement with the theoretical 

model. 

3. SOLUTION OF THE MODEL 

3.1 Solution in case the export quotas are not effective 

The entire model of the coffee raarket as specified and estimated in Palm 

and Vogelvang (1986) will be solved for the coffee price on the spot and 

futures market, and for the price expectations. The remaining endogenous 

variables will first be expressed in terras of prices and predetermined 

variables and then be substituted in the market clearing equations of the 

spot and futures market. The equations (1.8) and (1.9) forra the starting 

point frora which the prices will be derived. Some assumptions have to be 

made to obtain operational equations to deterroine the price variable. 

These assumptions are : 
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1) price expectations are rational; 

2) the conditional second moments of Pt+1 a r e constant over time; 

3) given all available information at time t, o.it+1 anc* Pt+1 a r e indepen­

dent; 

A) each country holds inventories at the wholesale level and has access 

to the futures market. 

The rationale of assumption 2 is simplicity. On a priori grounds, this 

assumption is not necessarily in agreement with the rational expectation 

hypothesis. But without this assumption, the equations would be nonlinear 

in the variables which would at least complicate the solution very rauch; 

for an example of a nonlinear rational expectations model see Broze, 

Grouriéroux and Szafarz (1986). As the simulation results appear to be 

plausible, there is little reason to abandon this assumption at the present 

stage of the research. 

With the assumptions 2 through A, equation (1.9) can be written as 

Vipf - V 2 E P t + 1 + Zt + EQ t + 1 = 0, (1) 

with VX - Zi[l/{Yi vari(pt+1)}] and V2 - SitSi/CYi va r i(p t + 1)}]. 

Capital letters denote aggregated quantities, e.g., Z^ - Sjzn-. Equation 

(1.8) can be expressed as 

Qt + Zt_i - DISt - Z t = 0. (2) 

The variables Qt and Zt_^ are predeterrained in these equations. For the 

endogenous variables Zt and DISt their components will be substituted. 

The world inventory Z t is the aggregate of all the inventories of indivi-

dual countries, and therefore is related to futures and spot prices and 



predetermined variables. 

The inventories can be eliminated now because Z^ is expressed as a linear 

function of Pt, p^ and Ept + j and an aggregate of predetermined variables 

originating from the inventory equations. Define St to be the sum of the 

above-mentioned aggregated predetermined variables and the expected produc­

tion. Then equation (1) can be written as 

a0 + alPt + a2EPt+l + a3Pt + a4st = utl- (3) 

The disturbance term utj represents the aggregate of disturbances of the 

original model. Equation (1-1) expressed in terras of the CIP-'68 for 

reasons of simplicity and not in terms of prices of the various types of 

coffee has been substituted for Zt in (1) to obtain (3). 

The disturbance term is assumed to be normally independently distributed. 

Af ter substitution of (1.7) for pf' and the expected value of (1.7) for 

Epf . in consjt (1.4) and 7,x (1.2), the total disappearance DISt is ex-

pressed in a linear function of pt, Ep^ and Ep^ + ̂ , and a number of aggrega­

te predetermined variables from the disappearance and retail price 

equations, besides lagged values of the price variable. Let Hf- be the sum 

of the aggregate predetermined variables in the disappearance, retail and 

inventory equations, plus Qj- + Zt_j. Then equation (2) can be written as 

00 + PlP£ + 02EPt+l + 03EPt + 04Pt + 05Pt-l + PóHt " ut2- <4) 

The disturbance term ut2 "
a s been introduced for the same reason as u tj, 

and is also assumed to be normally independently distributed. 

The price expectations are assumed to be rational, i.e., 

Ep t + 1 •= E(p t + 1 | *t-l» model) and Ept = E(pt | *t-l» model), (5) 
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where $t-l denotes the information available at time t-1, and the second 

raoments are assumed to be constant. 

The solution equations are now complete. The system in (3), (4) and (5) 

consists of four equations in the endogenous variables p^, p^, Ep^ and 

EPt+l-

When the parameters of equations (3) and (4) have been estimated and 

expected prices have been computed using a solution method for rational 

expectation models, equations (3) and (4) can be solved for p^ and pj;. 

The system will be solved for the CIP-'68 and the futures price in New 

York. Data on expected production are available. The U.S.D.A. obtains and 

publishes production estimates in its Foreign Agriculture Circular : World 

Coffee Situation. 

There are various methods to determine rational price expectations (see 

e.g. Blanchard and Kahn (1980)). A useful treatment for linear rational 

expectation models can be found in Chow (1983, pp. 356-361). His solution 

method has been applied here. More specifically, we estimate the parame­

ters of (3) and (4) by the method of instrumental variables using p£ , and 

and Pt+1 as a proxy for Ept and Ept+j respectively and lagged prices as In­

struments. Then by eliminating nf frora (3) and (4), we obtain the reduced 

form equation for p^, which expresses pj. in terms of Pt-1» Epj-, Epj- + i and 

the predetermined variable xt = 04 d"* St - P5 07^ Ht. The associated 

final form equation for pt is a dynamic regression model in which pt is 

explained by its own lagged values and by the truly exogenous part of xt, 

denoted by x* - O A O - ^ - PfiP"* H* > where S* and H* are the exogenous parts 
t 1 t 1 t t t 

of St and Ht respectively. Notice that x* is the only exogenous variable 

that varies in the simulations. 

The final form equation for pt is approximated by an ARMAX-model and esti­

mated by nonlinear least squares after replacing the unknown coefficients 



- 10 -

in x* by consistent estimates to get x*. The final form equation is then 

used to generate the values for Ept and Ep t +j. To compute Ept+i, we need 

the one-step ahead forecast errors of x , which is obtained frora a univari-

ate time series model fitted to the series x . Finally, the values of 

Ept and Ep^+l are substituted into (3) and (4) which are then solved for pt 

and p^ (the CIP-'68 and the futures price in New York). Then, prices for 

the various coffee types and the futures price in London are obtained frora 

the error correction models mentioned above and the definition of the 

CIP-'68. These prices appear in the equations for the various coffee types 

and countries. 

3.2 Solution in case the quotas are effective 

When the exports of coffee by producing countries are restricted by means 

of export quotas, it follows that exp̂ -̂ •= quota^ and the inventories of 

the producing countries are Z? «= z? + q^t - quota£t. For the aggregate 

inventories of importing countries, we have Z* - Z* + QUOTA^ - DISt, 

where QUOTA^ denotes aggregate imports. The clearing condition for the 

spot market (2) remains unchanged. 

It is also straightforward to show that the expression for the optimal 

position on the futures market is not changed if the quota system is intro-

duced. The clearing condition for the futures market is therefore given in 

(1). When we solve for the rational expectations, we have to split Zj- in 

(1) and (2) into Z^ and ZP respectively. For Z^, we substitute expression 

(1.1), ZP is carried along as a predetermined variable. The rational ex-

pectation solution when quotas are effective is then obtained along the 

same lines as explained above. Only the variables S^ and H^ have to be 

redefined to include ZP which is now predetermined. 
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Before the simulation results are presented, we give a brief description of 

the way in which the quota system has been incorporated in the simulation 

study. 

4. THE QUOTA SYSTEM MODELLED 

The quota system of the ICA-1976 is based on daily developments on the cof­

fee raarket, see ICO (1976). As the model is a quarterly one, the quota 

system has to be formulated in terras of restrictions on quarterly 

variables. Obviously such an approximation will be more inert than the 

real quota system, because only four decisions a year can be taken. 

Although quotas come into effect after the composite indicator price has 

been below the ceiling of the price range during a period of 20 market 

days, the quota distribution is a quarterly matter. 

The quota system has been introduced in the simulation study in the 

following way. Each exporting member is entitled to a basic quota, 

according to the provisions of the agreement. The quotas become effective 

in the quarter after the quarter in which the Composite Indicator Price 

1976 (CIP-'76) is at or below 135 $ct per pound, with 

CIP-'76t - %(PJ
0B + P0M). 

The quarterly quotas are divided into two parts, a fixed and a variable 

part. The initial allocation is 97.6 per cent of the annual quota, which 

has been agreed upon in ICO meetings. The fixed part is 70 per cent of this 

allocation. The variable part is 30 per cent of the total initial alloca­

tion. It is allocated to a country, in proportion of its own inventory 

level to the total inventory level of the relevant coffee type; see ICO 

(1976). 
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Quotas are adjusted downwards if the CIP-'76 falls below 120 $ct and again 

when this price average drops below 115 $ct. If prices rise, quotas are 

adjusted upwards if the CIP-'76 rises above the level of 135, 150 and 155 

$ct respectively. Quotas raust be suspended above the last-mentioned level. 

The size of the adjustment is also decided in ICO meetings. In the simu-

lation experiments the quota adjustments equal 1.4 million bags, an araount 

decided by the International Coffee Council in the autumn of 1980. 

5. THE BEHAVIOUR OF THE MODEL OVER THE SAMPLE PERIOD 

To give the reader some insight int o the performance of the model, we 

solved the model for the period 1977*-*- through 1980* and computed standar-

dized root mean square forecast errors (SRMSE) '*' of the variables in the 

model. The largest sample period for which all variables of the model are 

observed is the period 197711 through 19801. 

The predetermined variables take the observed values. For each quarter the 

values of the endogenous variables are determined, to begin with the prices 

by using the solution equations, then inventories, disappearance and retail 

prices of the individual countries. Quotas were not effective in the 

sample period. 

Generally, the simulated series fit the observed data reasonably well. An 

analysis of the simulations over the sample period shows that for the price 

(1) The SRMSE is defined as SRMSE - [ Z {At-Y,)2 / I Af] with A and F 
j-1 J J j=l 1 

being the actual and the simulated value respectively of a given 

variable. 
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expectations and for the spot price realizations, the simulated turning 

point lags somewhat behind the historical turning points. In this respect, 

we emphasize that in the quarter 1977**, coffee prices reached their peak 

after the erop in Brazil had been destroyed during the harvest year 

1976-1977. The years 1976-1977 were exceptional for the coffee market, 

with extreme world market price increases, which are not fully explained by 

the model. The SRMSE for world market prices is approximately .20. In 

contrast, the behaviour of the simulated retail coffee prices in importing 

countries fairly accurately described the observed pattern. The SRMSE for 

retail prices varies in the range from .02 t.o .10. 

The disappearance variable performs very well too. Most SRMSE's are in the 

range from .10 to .15. This is due to the fact that it depends mainly on 

the retail price. The simulated level of the inventories in importing 

countries is somewhat too high for some countries compared with the 

observed values (e.g. .25 for Norway, .27 for the U.K. and .30 for the 

U.S.), but in most cases, the simulated inventory levels are rather close 

to the observations (SRMSE's in the range from .09 to .20). 

The simulation results for the inventories in producing countries vary in 

quality per country. They are quite well for Colombia, reasonable for the 

Robusta and Other Milds producing countries, and the least satisfactory for 

Brazil. The reason for these different outcomes is not clear. The pro­

ducers of Other Milds and Robusta are aggregates of many countries, and the 

result confirras our assurnption that these countries act in a similar way 

with a SRMSE of about .20. The model for a price-setting producer performs 

very well for Colombia, with a SRMSE equal to .07. In spite of the rather 

good estimation result for the inventory equation of Brazil, the simulation 

outcome (SRMSE = -31) suggests that the present specification probably 

needs more refinement due to specific features of the coffee trade of 

Brazil. 
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6. THE IMPACT OF POLICY MEASURES AFFECTING THE VOLUME OF PRODUCTION 

6.1 Introduction 

Several hypothetical situations for the world coffee market will be ana-

lysed in this section. Simulation of these situations will give insight 

into the quantity and price effects of the quota system, and will be in-

formative about the market behaviour with respect to various levels of coffee 

production, which is exogenous in the model. For one step ahead simula­

tions it does not matter whether the volume of production is exogenous or 

only predeterrained (for instance, it could depend on lagged prices). For 

dynamic simulations with a conditional model, the exogeneity of production 

is required. In this section, production is assumed to be a policy 

variable that will be varied in the simulations. The distribution of 

inventories over producing and importing countries will also be varied. 

It will be interesting to analyse differences of the effects in the short 

run and in the long run. To examine long-term effects the quarterly simu­

lations will have to be run for a longer period. 

As a starting point we take the situation in 1979*v. The end of the year 

1979 has been chosen because it is the beginning of a period with more or 

less norraal market circumstances, although the price level is still 

somewhat high. The market had recovered from a period of heavy price 

chang.es. From 1979IV on, the model will be siraulated over a period of 16 

years (64 quarters), a period long enough to investigate the long-term 

properties of the model. For this simulation period the exogenous 

variables such as deflators, population and exchange rates will be kept 

constant at the level of the base quarter 1979*v. Relative coffee prices 

can therefore be compared with observed nominal prices in 1979* . 

http://chang.es
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In the seventies world production varied around 71 million bags (of 60 kg), 

and imports of coffee by member countries were around 56 million bags. 

Further, non-member countries imported about 6.5 million bags of coffee in 

these years. So, officially about 62.5 million bags of coffee were 

imported. 

We present the results in terms of world production which includes imports 

by member and non-member countries and domestic use in coffee-producing 

countries. World production is set equal to ± 4/3 of total production on 

behalf of the member countries, which is determined in the model. 

6.2 High production level 

In a first simulation, world production will be held constant at a level of 

approximately 100 million bags. The distribution among producing countries 

is as follows : Colombia 13.7, Ethiopia 4, Brazil 27, Kenya and Tanzania 

2.9, Other milds 29.3 and Robustas 21.3 million bags. Production has been 

spread over the quarters according to the observed seasonal pattern in the 

harvest of the various producing countries. If there is no coffee 

agreement, the market collapses as a result of this high sustained produc­

tion. Prices go to zero and inventories in producing countries tremen-

dously increase so that interventions in the market cannot be avoided. 

When there is an ICA, most variables in the model, in particular prices 

fluctuate in the first simulation periods. The lower price bound is im-

mediately reached and the quota system becoraes effective. As a result of 

the reduction of the quantity brought to the market, prices cross the 

upperbound and the quota system becomes ineffective. 

The alternations result from the simplified translation of the rules of the 

ICA into formulae in the model. Exports on a yearly basis vary between 

about 50 to 70 million bags and total export revenue equals on average 
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about $ 9,000 million. Disappearance equals approximately 10-11 million 

bags per quarter. Inventories in producing countries doublé to become 80 to 

90 million bags whereas importing countries only marginally increase their 

inventories. In fact the simulation results are very similar to the actual 

situation on the coffee market in the 1960 's when a high world production 

level had to be reduced via an international agreement. We simulated the 

effect of a high production level for various initial values for the coffee 

inventories and for the production in Brazil. In particular if we analyse 

an exceptional situation, that is if we set the production in Brazil equal 

to zero in the first year, 50% and 100% of its size in the preceding simu­

lation in the second and later years respectively, we only find short run 

effects. The price level is higher during the first and second year. In 

the long run the results are similar to those of the preceding simulation. 

Sirailarly, if we set the inventories in the importing countries equal to 

zero with inventories in producing countries unchanged or being increased 

such that total inventories are left unchanged, the results only deviate in 

the short run from those in the first simulation. 

When initial inventories in producing countries are set equal to zero, the 

deviation is stronger and lasts for about three years. 

6.3 Decreasing the production level to stabilize the market 

It is now natural to investigate to what extent world production has to be 

lowered to reach a situation in which the ICA becomes ineffective and cof­

fee prices and trade become stable. When world production is decreased by 

10% from 100 million bags to a constant level of 70 million bags after five 

years, the quota system becomes ineffective and prices become almost stable 

but slightly decreasing. A reduction by an additional 10% of production in 

the sixth year, leads to slowly increasing prices. These findings are 
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illustrated in the Figures 1 to 6 where the outcome for aggregate inven-

tories in producing and importing countries, total exports, total disap-

pearance, the CIP-'68 and total export earnings are plotted. 

A few interesting conclusions eraerge frora these findings. When there is an 

ICA (the dashed line), the price level and export earnings are higher than 

in the situation without ICA (the solid line), whereas exported quantities, 

disappearance and Inventories are lower. All series quickly reach a 

roughly constant level when world production reraains at a level of 70 

million bags. In the long run, with the ICA, exports become 43.7 million 

bags which are sold at a price of $ 1.58 per lb yielding earnings of about 

$ 9,145 million. In the case where there is no ICA, the level of exports 

is about 43.8 million bags in the long run, the world market price is about 

$ 1.11 per lb, yielding total export revenues of $ 6,439 million. 

These findings are similar to those of Herrraann (1988), who reports a 

price increase of about 30X resulting from the conclusion of an ICA (to be 

compared with an price increase of about 42% in our case). The difference 

in export earnings in his study fluctuates in the range of $ 1,700 to 1,900 

million bags, which is less than the $ 2,706 million reported above. 

Notice that the differences might be explained by the fact that he does not 

model the impact of uncertainty on decisions in his model and that he 

disaggregates his model according to countries and distinguishes between 

ICO-member and non-member countries. In his analysis of the coffee market, 

the ICA roughly leads to a loss in revenue of about $ 2,200 million for 

importing member countries, and a gain of $ 140 and $ 1,700 - 1,900 million 

for importing non-member countries and producing countries respectively. 

One should realize that there are costs involved for producing countries to 

earn the extra revenue from exports. As illustrated in Figure 1, producing 

countries will temporarily increase the inventory level when there is an 
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Figure 1 : I n v e n t o r i e s Producing Countries 
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ICA. In the long run however, inventories will be at a lower level compared 

with a non-quota regime and the extra income will more than compensate the 

initial costs. 

Finally, we will summarize the medium and long-run impact of a reduction of 

the coffee production on the main variables in the model. In Table 2, we 

give the elasticities for various variables when the quota system does not 

become effective. 

Table 2: Medium and long-run elasticities with respect to production under 
stable market conditions. 

after 3 years after 10 years 

- 1 . 3 5 - 4 . 5 9 
- . 77 - 2 . 7 7 
- .88 - 3 . 3 9 

. 48 1.10 
- .06 .52 

.85 .82 
- .39 - 3 . 3 9 

. 2 2 .83 

CIP-68 
Retail price Netherlands 
Retail price USA 
Inventories producing countries 
Inventories importing countries 
Exports 
Export earnings 
Disappearance 

Table 2 shows that a reduction of the coffee production is favourable for 

the producing countries in the long run, but certainly not for the 

importing countries. The former countries realize much higher export ear­

nings in the long run. The increase of the coffee price araply compensates 

for the decrease in disappearance. 

6.4 Low production level 

When production is held constant at a level of 70 million bags, the price-

level is almost stable. It very slowly decreases frora ± $ 1.65 to ± $ 1.50 

in 50 periods and the ICA does not become effective. 

After 12 years, the CIP-'68 becomes $ 1.46, total annual exports to member 

countries become 44.650 million bags. Export earnings become $ 8,730 
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million. For disappi-arance, inventories in importing countries and inven­

tories in exporting countries, we find a yearly average of 45.950, 7 and 37 

million bags respectively. The pattern of the simulations is fairly robust 

with respect to the size of total inventories and its distribution among 

producing and importing countries in the initial period. As expected, a 

reduction of the size of the initial inventories leads to a higher price 

level in the long run, whereas a redistribution of inventories from 

importing countries to exporting countries or vice versa holding total 

inventories unchanged also has a positive effect on the price level in the 

short and medium run. But the order of magnitude of this effect is much 

smaller than when the size of the total inventories is reduced. For disap-

pearance (or total demand) similar conclusions are reached but as expected 

with opposite sign. 

7. CONCLUDIHG REHARKS 

In this paper, we simulated an econometrie model for the international cof-

fee market under various circumstances. 1 The rational price expectations 

were calculated by using the solution method as presented by Chow (1983) 

assuming that the second moinents of future values of the endogenous 

variables are constant.*J We compared the simulated values for the sample 

period 1977** - 1980* to the observations. JWith the exception of the price 

simulations in the years 1977-79, in which heavy fluctuations occurred in 

the coffee market, the performance of the model is quite satisf actory^J 

Overall, the results appear to be plausible. The determination of turning 

points of the spot price and of the inventories in Brazil need further 

investigation. The simulations for other variables are good. The simula­

tions for retail prices in general, and for inventories in Colombia perform 

very well. 
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The simulation experiments for various hypothetical circumstances are very 

instructive and allow us to draw some policy relevant conclusions. These 

experiments are concerned with the effects of the ICA, when coffee produc­

tion is at a high level. [when production remains at a high level, the cof­

fee market will collapse wheth^r an ICA is concluded or not. When there is 

an ICA, the price will settled at the lower bound agreed upon in the ICA, 

but the increase of inventories will necessitate an intervention leading to 

a reduction of total production. The ICA will only be workable if it is 

accompanied by restraint on the supply side^J 

hen production is decreascd to a level of 70 million bags, the market 

becomes stable. The ICA appears tb be favorable to producing countries who 

earn more revenues from their exports which are smaller in quantity but 

sold at a higher price^jj The increase in revenue (we abstract from possible 

negative effects of the incrensed price variability) of exporting countries 

leads to a welfare transfer from importing member countries to exporting 

countries. Our finding is veiy much in line with the conclusions reached 

by Herrmann (1988) who used a more disaggregate but theoretically less 

sophisticated model to study the effects of the ICA on the coffee market. 

It becomes also clear that the ICA does not lead to higher coffee consump-

tion by importing member countries. 

flRecently, in October 1988, after two weeks of negotiations, the ICO agreed 

on a maximum export level of 56 million bags for the coffee year 1988-89 

for bringing the world market price between $ 1.20 - 1.40, as the average 

price had been decreased to $ 1.14 because of the over supply of coffee. j 

In 1987, it was already agreed that production should be substantially 

reduced in the next years. Our simulation results show that such an export 

quantity, together with a reduction of total coffee production to this 

level, may be successful in reaching a stable situation in the long run. 
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