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we recognize that the matrix does not satisfy in full the stability 

condition and that we have to assume that the change in the quantity 

demanded of beef would be the same but with the proper sign. Under these 

circumstances, the multicommodity equilibrium matrix which will be the 

framework for all the welfare analysis is presented in Table 6.13. 

Table 6.13. The multicommodity equilibrium matrix 

dCP dRP dSCP dCFP dBP dPX dX 

147.9 12.5 - 8.7 -5.9 -21.5 0 .09 
12.5 64.5 - 7.3 -2.7 -28.3 0 .27 

- 8.7 - 7.3 32.4 -3.2 7 0 .09 
- 5.9 - 2.7 - 3.2 .43 2.9 0 .10 
- 21.5 -28,3 7 2.9 10.8 0 .08 

.04 - .11 - .1 - .48 - .27 1 0 

The above matrix is formed with the compensated slopes of the excess 

supply functions and the factor income shares of the different product 

markets. The submatrix of excess supply functions must be symmetric 

since its elements are, as we said before, the compensated slopes. 

The Partial Equilibrium Results 

To have a point of reference for comparison purpose, the demand and 

supply for each commodity were estimated under the partial equilibrium 

assumption. Cross commodity price effects were included in the initial 

specifications, but in many cases these terms were of the wrong sign or 

not significant. 
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The linear invariables and the double logarithmic functional forms 

were fitted under different sets of independent variables. The final 

choice was made on the basis of the statistical significance of the 

coefficients as well as on the expected signs. 

The double logarithmic formulation gave the best results for the 

demand and supply for corn. 

Demand of corn: 

(6.3) LC = 5.57 - .12 LCP + .68 LM + .22 DC 
( 1 )  ( 1 0 )  ( 1 )  ( 1 )  

= .99 
DW = 1.90 

where 

LC = per capita consumption of corn in logarithmic form 

LCP = retail price of corn deflated by the CPI 

LM = deflated per capita income 

DC = dummy variable accounting for the change in the retail price 
(1971-80=1) 

The numbers in parentheses represent the level of significance of 

the respective coefficient and since it is a logarithmic formulation 

those coefficients also represent the partial equilibrium elasticities. 

Supply of corn: 

(6.4) LC = 5.14 + .94 LCP _ + .96 LY + .02 L + .18 DCA 

(2) (1) (4) (3) 

2 
P -= .75 
DW =1.45 



215 

where 

LC = the current quantity produced of corn in logarithmic form 

LCP^ ^ = the deflated price of corn received by the farmers lagged on 

period 

LY = the current yield of corn per hectare 

Lt = a trend variable 

DCA = dummy variable accounting for those years reporting a higher 

than usual are planted (1973, 75, 80=1) 

The double logarithmic formulation also presented the best results 

for both the demand and supply of rice. 

Demand of rice: 

(6.5) LR = 1.13 - .94 LRP + .6 LM + .37 DR 
(1) (1) (1) 

R^ = .96 

DW = 1.63 

where 

LR = per capital consumption of rice in logarithmic form 

LRP = retail price of rice 

LM = per capita income 

DR = dummy variable representing the change on the basic grain 
policy (1971 - 80 = 1) 

Supply of rice: 

(6.6) LR = 4.31 + 1.28 LRP + .91 LShP + .25 LR + .40 Lt 

(4) (15) (16) ~ (1) 

R^ = .98 
DW = 1.45 
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where 

LR = current quantity produced of rice in logarithmic form 

LRP^ ^ = the deflated (WPl) price of rice received by farmers lagged one 

period 

LShP^ ^ = the deflated price of sorghum received by farmers lagged one 

period 

LR^ ^ = the quantity of rice produced lagged one period 

Lt = trend variable 

The sugar case is represented by a double logarithmic demand 

equation and a linear invariables supply equation which was corrected for 

autocorrelation. 

Demand of sugar : 

(6.7) LSC = 1.55 - .32 LSCP + .65 LM + .02 Lt 

( 1 )  ( 1 )  ( 8  

= .99 

DW = 2.13 

where 

LSC = per capital consumption of sugar in logarithmic form 

LSCP = retail price of sugar deflated by the CPI 

LM = deflated per capita income 

Lt = a trend variable 

Supply of sugar: 

(6.8) SC = 6274.4 + 61.4 SCP % + 4.14 CFP , + 22.3 ISCP , 

( 3 )  C D  ( 1 )  

+ 1.67 St 
(1)  

= .91 
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where 

se = current quantity produced of sugar 

SCP^_^ = deflated (WPI) price of sugar received by farmers lagged one 

period 

CFP^ ^ = deflated price of coffee received by farmers lagged one period 

ISCP^_^ = deflated world price of sugar lagged one period 

St = beginning of the year stocks of sugar 

The linear invariable formulation was the one that presented the 

best results for the demand and supply of coffee even though the demand 

price coefficient is just significant at the 25 percent level. 

Demand of coffee: 

(6.9) CF = 2.99 - .10 CFP + .0004 M + 1,71 DGF 
(25) (7) (1) 

= .90 

DW = 1.21 

where 

CF = per capital consumption of coffee 

CFP = retail price of coffee deflated by the CPI 

M = deflated per capita income 

DCF = dummy variable which take account of the change in the retail 
price policy (1973-80=1) 

Supply of coffee 

(6.10) CF = 32563.8 + .78 CFP , + .52 CF , 
t—1 t-1 

R^ = .80 
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where 

CF = current quantity produced of green coffee 

CFP^ ^ = the price of green coffee received by farmers lagged one year 

CF^_^ = lagged quantity produced of green coffee 

Finally, the demand of beef is explained by a logarithmic equation, 

unlike the supply where the best results were obtained by the linear 

invariable formulation. In both cases, the price coefficient were not 

highly significant. 

Demand of beef: 

(6.11) LB = -.42 - ,22 LBP + .42 LM - .27 DB 

(28) (4) (1) 

= .70 

DW = 1.80 

where 

LB = per capita consumption of beef in logarithmic form 

LBP = deflated retail price of beef 

LM = deflated income 

DB = dummy variable accounting for those observations out of the 
price trend (1973, 75, 76 = 1) 

Supply of beef 

(6.12) B = 6415.6 + 5.51 BP + .86 , 

( 2 6 )  ( 1 )  "  

= .90 
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where 

B = current live weight beef cattle supplied to the market 

BP = average price received by the beef cattle growers for the live 
weight cattle, deflated by the WPI and lagged one period 

B^ ^ = the quantity supply of beef cattle lagged one period 

The set of relevant partial equilibrium elasticities is presented in 

Table 6.14. In the next chapter, these are compared to the elasticities 

derived by the multicommodity equilibrium model. 

Table 6.14. Partial equilibrium elasticities 

Demand Supply 
Product Pr M Comp.^ - - - Price - - -

SR L.R 

Corn -.12 .68 -.11 .94 N.A. 
Rice -.94 .60 -.93 1.28 1.7 
Sugar -.32 .65 -.31 .33 N.A. 
Coffee -.17 .33 -.17 .08 .18 
Beef -.22 .42 -.21 .10 .71 

^Compensated elasticities. 
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CHAPTER VII. 
WELFARE MEASURES OF COSTA RICA 

MARKET INTERVENTIONS 

From Chapter I, we can deduce what have been the most important 

price policies in the last decade for the five products included in this 

study. As a matter of a brief review, we will point out these policies, 

the levels set by the government, and the time period on which the policy 

in question is relevant. 

The price support policy has been the key market intervention in the 

basic grain subsector with the idea of reaching the national self-

sufficient level. Thus, for corn, the average support price during the 

period 1974-77 was 719.2 colones ($85.6) per metric ton, above the inter

national market price and for the period 1978-80 the level was 1365.9 

colones ($166.3) above the corresponding international price. In 

relative terms, and for the first period mentioned, it would mean that 

the domestic price support for corn was set 74.4 percent above the free 

market price, and 146 percent for the second period. Despite these huge 

differences between prices, the country has not been able to obtain its 

self-sufficiency on corn. 

The same kind of policy has been applied to the rice industry and 

the results obtained have been completely different from those in the 

corn industry, because the country has become a rice exporter since the 

mid-1970s. Removing the years when the international price of rice 

increased dramatically (1973-74), the support price of rice has been, in 

general, set above the international market level. Thus, for the period 
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1975-77, the domestic support price was 319 colones ($38) per metric ton 

higher, which corresponds to a 12.5 percent relative to the free market 

price. In the second period (1978-80), the average level was higher on 

455.8 colones/ra.t. or 14.3 percent above its international opportunity 

cost. 

The sugar market has been influenced by two types of market 

policies, taxes on exports and a ceiling price policy at the domestic 

wholesale level. In general terms, the wholesale price of sugar has been 

lower than the international price except during 1977-78 when the inter

national market suffered a significant decrease. Thus, the domestic 

wholesale price of sugar was on average 2486 colones ($230) lower than 

the export price during the period (1974-76) and 418.6 colones ($50) per 

metric ton during the more recent period of 1979-80. 

The second policy of interest on the sugar industry has been the tax 

on exports. Two major taxes have been imposed on sugar, the export right 

in 1961 and the ad valorem export right in 1974. According to their 

respective schedules presented in Chapter II and jointly with the average 

export price of 3228 colones/m.t. ($384.3) during the period 1974-80, the 

export right tax would be 5 percent and the ad valorem tax would be 1 

percent on average, making a total of 6 percent tax on sugar exports. 

This would mean a total amount of 190 colones/m.t. ($22.6) based on the 

average export price. 

The coffee market also has some export taxes that are its major 

market policies. The ad valorem tax on production which was reviewed in 

1974 and its final schedule was presented in Chapter I; the other tax is 
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the ad valorem export tax which has been 8 percent of the export price 

since 1976 and raised to 13 percent in 1980. The average export price 

for the 1974-80 period is 22685.7 colones/m.t. ($2,700.7), therefore and 

according with the schedule the average tax on production has been 10 

percent which added with the export tax makes a total tax of 18 percent 

on the coffee industry. This relative figure represents an amount equal 

to 4006.8 colones/m.t. ($477) that the government will take per metric 

ton of coffee. 

Finally, the beef market has had an export tax of 1 percent since 

1974. The average export price for the 1979-80 period is 13536.4 

colones/m.t. ($1,587.7) then the 1 percent tax would represent an amount 

equal to 133.4 colones/m.t. 

The policy objective of the tax policies reviewed above is to 

generate revenue that the government will administer as a regular income 

to support its normal functions. 

This set of policies can be analyzed in different ways. For 

example, one can take the chronological path and see what would be the 

effect of a specific policy on the target market but recognize the 

existence of distortions on the other markets at the time that such a 

policy was implemented. This can also be analyzed by assuming no distor

tion at all on the target market before the implementation of the policy 

in question or considering as a new policy the change on the level of an 

existing distortion. 

For our purpose, we will assume that no predistortion exists in the 

target market, which implies that the level of the policy variable will 
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be the difference with respect to the free market level and it will not 

reflect the change between different levels of the same policy variable. 

Another issue that we have to decide is the time framework one which 

the different policies will be analyzed. We considered that the most 

recent level of variables set by the government would be the best 

representative of the policy pursued by it. Thus, the set of policies to 

be analyzed for the different markets are the following: 

Table 7.1. The set of market policies chosen for the welfare analysis 

Average 
level 

Market Policy (%) Year 

Corn Pr. Supp. 146 1978-80 
Rice Pr. Supp. 14.3 1978-80 

Pr. Ceiling 12 1979-80 
Sugar Exp. taxes 6 1974-80 

Both 18 1979-80 
Coffee Exp. taxes 18 1976-80 
Beef Exp. tax 1 1974-79 

This set of policies can be analyzed in all possible combinations. 

For example, taking one, two, three, and four markets at a time. The 

most logical combination would be the last one, since it is the one that 

will reflect better the markets' reality. To make this possible for all 

markets, we need a specific year when all the policies are implemented; 

otherwise, some markets will not present the required characteristics for 

the necessary combination of policies. For example, and according with 

the table above, the tax policies on the coffee and beef markets were 

implemented in 1976 and 1974, respectively, but at that time only the 
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sugar tax policy was in place, therefore constituting their only combina

tion possible. In order to avoid this type of problem and looking for 

the same set of policy combination for each market, all the elasticities 

will be evaluated at 1979 prices and quantities, year in which all the 

policies stated in the table above were implemented. Finally, the single 

market case will also be analyzed, which will be compared with the 

results obtained from the partial equilibrium assumption and with the 

rest of the policy combinations. 

Basic Grains 

The analysis of the support price policy on corn is presented in 

Table 7.2. The welfare analysis was carried out by using the formulation 

presented in the Appendix. Comparing the results obtained by using the 

partial equilibrium elasticities with the results from the multicommodity 

equilibrium model, where all the markets are allowed to adjust to the new 

price of corn introduced by the government, the results show that they 

are quite different since the estimated private effects using the more 

general model are just about 60-65 percent of those obtained by the 

common method of partial equilibrium. This difference indicates the 

effect that the interrelated markets have on the target market when they 

are allowed to adjust. 

The single policy case (corn only) indicates that imposing a price 

support level of 146 percent above the free market price of corn and 

assuming that all other markets are free of any intervention would 

produce a net loss of 82.1 percent of the initial consumer expenditure 
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Table 7.2. Welfare effects of the support price on corn in 1979 
percentage change^ 

Effects 
Partial 
equilib. 

ODm 
only 

C^e 1 (SC) 
Sim. Adj 

case 2 (B) 

Sim. Adj. 

Case 3 (CF) 
Sim. Adj. 

Case 4 (R) 
Sim. Adj. 

C.S. (-) 134.3 82.1 119.4 124.7 70.9 - 1.08 - 57.7 113 73.4 

P.S. (+) 246.2 159.9 324 273.9 321.2 183.3 160.4 321.8 301.5 

E.L. (-) 77.9 73 142.3 103.4 104.5 189.8 171.3 181.32 147.4 77.4 

G.R.(+) 104.7 94.8 233.6 194.6 157.8 243.1 291.6 301.6 243.6 173.6 

G.R.R. + 8.04 + 60.6 + 34.5 

G.R. SC. -.7 - 31.3 - 33.1 

G.R.CF. - 39 + 25.4 - 30 

G.R.B. - 8 + 6.6 - 6.5 

Net - 39 + 85.3 + 10 - 70 

AC.S.SC. + 53.8 + 56.6 + 39.6 

AP.S.SC. + 47.3 - 22.9 - 20.3 

E.S. .94 ,13 1.67 1.20 .35 1.65 

E.D. - .11 - .6 - .25 - 2.0 - 1.38 - .31 

^Of the five commodities, corn (C), rice (R), sugarcane (SC), 
coffee (CF), and beef (S), one must always be free of government 
intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

^Adjusted welfare effects for government revenues (losses) in the 
other markets, and from price control policies, as follows: Adj. C.S. = 
Sim. + AC.S.SC., Adj. P.S. = Sim. + AP.S.SC., Adj. G.R. = Sim. + Net, 
Adj. E.L. = the residual. 
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that is 159.9 percent higher than their initial producer income. This 

benefit is just a little higher than the institutionalized price level of 

146 percent. The interesting part is that the government by importing 

corn to satisfy the domestic demand and selling it at the established 

level will receive an income of about 94.8 percent of the initial 

consumer expenditure. The implementation of this policy will result in a 

loss for the society as a whole of 73 percent of the consumer expendi

ture, a figure that is about 77 percent of what the government gets as a 

revenue. 

The next four cases refer to the possible combinations of the 

different agricultural policies. These cases have to be understood as 

the analysis of the effects produced by introducing the support price 

policy on corn when three of the other markets already have a certain 

type of intervention. Hence, Case 1 (SC) means that the corn support 

price is implemented when the rice market has been intervened by a 

support price, the coffee and beef markets by export taxes and the sugar 

market is considered free of any intervention. 

To understand the meaning of the figures in the columns, take 

Case 2, which is the combination of corn, rice, coffee, and sugarcane 

policies. So, the implementation of the corn support price at a level 

146 percent above the international price would produce the following 

welfare effects without adjustments (Sim.) or without taking account of 

changes in government revenues on the related markets, neither accounts 

for changes in consumer and producer surplus due to the presence of the 

wholesale ceiling price in the sugar market. Under these circumstances. 
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the corn support policy would result in a net consumer loss of 124.7 

percent of the initial consumer expenditure. The producers, on the other 

hand, will receive a gain of 274 percent of their initial income. The 

government through imports will get an income which is about 157.8 

percent of the initial consumer expenditure and the net efficiency lost 

would be 104.5 percent of the same consumer expenditure. 

The corn support policy will have effects on the government revenues 

or losses that are not taken into account by the above figures or by the 

welfare analysis of the target market. Specifically, the government 

revenue obtained from the corn market has to be adjusted by the change in 

the government losses on the rice market and by the changes on tax 

revenues on the coffee and sugar market. These adjustments are included 

in the (Adj.) columns, and they have to be calculated in terms of the 

initial consumer expenditure of corn in order to be added or 

subtracted.^ Hence, the corn support price policy will decrease the 

losses in the rice market (G. R. R.), change that has to be taken as an 

increase in the revenues from the corn market and this increase is about 

60.6 percent. The revenues on the sugar market (G.R.SC) suffer a 

decrease of .7 percent in terms of the corn market, figures that have to 

^The change in government revenues on the related markets was 
estimated by taking account of the direction and magnitude of the cross 
effect predicted by the model on the supply and demand side. And these 
changes were then calculated in terms of the corresponding initial base. 
The general formula was 

i j = 1 ... 5 . 
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be subtracted from the corn government income. The last adjustment in 

this income comes from the change on the tax revenue of coffee (G.R.CF.) 

which increases about 25 percent. 

Taking all this adjustment together will give the net adjustment 

effect (net) on the corn government revenue, which is an increase of 85 

percent. 

We mentioned in Chapter IV that the private effects (C.S., P.S.) on 

the target market do not capture the changes on the same effects in those 

markets with price ceiling or price floor. In our case, the sugar market 

presents a wholesale ceiling price whose changes on the private effects 

also have to be considered. As was the case for the government revenue, 

those changes have to be estimated in terms of the corresponding base.^ 

The change on the corn consumer surplus, then has to be adjusted by the 

change on the same effect but in the sugar market (AC.S.SC.) which was 

estimated to increase about 54 percent. Also, the producers (AP.S.SC.) 

will enjoy a 47 percent increase. Considering all these adjustments, 

the net effects of the support price on corn are presented in column 

(Adj.) \Aiere we can see that the adjustment effects are quite 

^The change on C.S. of the sugar market in terms of the initial 
consumer expenditure of the target product was estimated by 

X fix ac j = 1 ... 4 

The same formula can be used for P.S. by changing the respective 
parameters. 
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significant. For example, the loss in consumer surplus is reduced in 57 

percent, the producer surplus is increased in 17 percent, the government 

revenue is also increased in 54 percent, and, finally, the net efficiency 

loss presents an increase of 82 percent. 

In terms of the efficiency loss to the society, the best alternative 

is presented when all other markets are assumed to be free of any inter

vention. Because we have to deal with more than one market price policy, 

the best way to analyze the problem is to compare all the possible 

combinations and find that one that minimizes the losses to the country 

as a whole as well as to the particular private group for which the 

policy is biased against. In the case of the corn support price, the 

consumers are the ones most hurt by this policy. Looking throughout the 

different cases, the one that presents the better results for the 

consumers is Case 3 or the combination corn, rice, beef, and sugar, 

because under this set of policies the consumers will not only eliminate 

their losses but also a gain of about 58 percent. The producers, which 

are the beneficiaries of the corn policy, will not enjoy as much as the 

other combination suggested. The government revenue generated by this 

set of policies is the highest, and the efficiency loss produced is also 

the highest. The corn support price policy has been implemented mainly 

to reach the domestic self-sufficiency on corn. In view of this policy 

goal and the results obtained on all the combinations, it seems possible 

that the government can compensate the consumers by covering their net 

losses and still get some income. 
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The last point worth mentioning before leaving the corn market is 

the kind of results obtained for the demand and supply total 

elasticities. The interesting point is that they present significant 

differences according to the set of distortions included in the model, a 

fact that has deep repercussions on the welfare analysis. 

The other basic grain involved in the analysis is rice for which a 

traditional support price policy has been applied throughout the period. 

The policy has the same goal of reaching self-sufficiency. The results 

obtained in the rice market have been quite different from those in corn 

because the country has become an exporter of rice since 1976. The main 

point in the rice policy is that the support price generally has been 

above its international price, therefore, what the government is doing is 

to subsidize domestic producers. The only two possible reasons for this 

economic behavior are the difficulty of the government to lower the level 

of the support price due to pressures from the rice producers, who are 

very well-organized. The other reason, which jointly with the last one 

could explain the government's reluctancy of lowering the price, is the 

need of foreign exchange caused by the balance of payment problems. 

The welfare analysis for the rice policy is presented in Table 7.3; 

where those areas were estimated by the formulas presented in the 

Append ix. 

As in the case for corn, the partial equilibrium results are quite 

different from those obtained by the single policy equilibrium case (rice 

only). Particularly different are the results for the government and net 
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Table 7.3. Welfare effects of the support price on rice in 1979 
percentage change^ 

Effects 
Partial 
equilii. 

Rice 
only 

Case 1 (SC) 
Sm. Adj.c 

Càse 2 (B) 
Sim. Mj. 

Câse 3 (CF) 
Sim. Mj. 

Case 4 (C) 
Sim. Mj. 

C.S. (-) 7.7 14.02 8.7 11 12.9 13.8 17.1 9.3 13.8 

P.S. (+) 23.5 15.02 22.2 16.4 17.9 21 16 22.4 20.6 

E.L. (-) 15.8 1 13.4 10.9 5.7 16.1 73 13.1 13.1 16.3 

G.R.(-) 31.6 2 26.9 24.4 11.3 21.1 14.6 12.1 26.2 23.1 

G.R.C. - 1.3 - 9.4 + 2.2 

G.R. SC. - .4 + .20 - .3 

G.R. CF. + 3.4 - .3 + 3 

G.R.B. + .42 + .18 - .4 

Net + 2.5 -10.1 + 2.6 + 3.1 

AC.S.SC. - 1.9 - 3.6 - 4.5 

AP.S.SC. + 1.5 - 5 - 1.8 

E.S. 1.28 .10 - .29 .95 1.13 

E.D. - .93 - .04 - .50 .07 - .70 

^Of the five commodities, corn (C), rice (R), sugarcane (SC), 
coffee (CF), and beef (B), one must always be free of government 

intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

^Adjusted welfare effects for government revenues (losses) in the 
other markets, and from price control policies, as follows: Adj. C.S. = 
Sim. + AC.S.SC., Adj. P.S. = Sim. + AP.S.SC., Adj. G.R. = Sim. + Net, 
Adj. E.L. = the residual. 
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efficiency losses, which are just about 6 percent of the figures obtained 

from the partial equilibrium analysis. The consumer surplus doubles 

while the producer surplus is 65 percent of the corresponding figures on 

the traditional method. 

The results from the single policy case indicate that the consumer 

will suffer a loss of 14.02 percent of the initial equilibrium 

expenditure, which is almost the same, in relative terms, as the increase 

in price. On the other hand, the producers will have a gain of 15 

percent of the initial equilibrium income, which by assumption is the 

same as the equilibrium expenditure (see the Appendix). The government 

would have a loss of 2 percent and the society would have to pay 1 

percent of the initial equilibrium income with the implementation of this 

policy. These figures are the result of the low demand and supply price 

elasticities obtained under the specified characteristics. 

Quite different results are obtained when we analyzed the rice 

policy joined with three other market price policies. The adjustment to 

the government revenues in this case comes from the corn, sugar, coffee, 

and beef markets. And the private adjustment effects still come from the 

sugar market. One difference in the adjustment process of the G.R. is 

that in the case of rice we are dealing with government losses, so, any 

G.R. increase in any other market has to be considered as a reduction of 

the government losses in the rice market. It is confirmed again that the 

adjustment effects are quite significant. 

In addition to being difficult to justify the rice market price 

policy, we would analyze it by looking at that policy combination that 
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minimizes the domestic consumer losses as well as the net efficiency 

loss. The set of policies that gave the best results is the corn, rice, 

coffee, and beef or Case 1, which after the adjustments only allows 8.7 

percent on consumer losses and 11 percent on Che efficiency loss. If the 

government wants to minimize its loss by transferring the burden to the 

domestic consumers, the best choice would be Case 3, because it just 

allows 12 percent on government losses but at the same time increases the 

consumers' burden up to 17 percent. 

Sugarcane 

The sugarcane market has two price policies, the wholesale ceiling 

price and the export tax. The welfare effects of the former are 

presented in Table 7.4. It is remarkable the similarities of the results 

from the partial equilibrium and those from the multicommodity model. 

Each method of estimation indicates that this type of price policy, 

particularly when the government does not receive any income directly 

from its implementation, it is merely a transfer of resources from the 

producers to the consumers in an amount more or less equal to the level 

of the price ceiling. The estimated efficiency loss for all cases 

analyzed is very low. It ranged from .13 to .25 of 1 percent of the 

initital consumer expenditures. A result quite different from the one 

obtained on the basic grain analysis is that it does not matter what type 

of policy combination is in place, the results would be quite similar. 

This price ceiling policy does not produce any government income by 

itself, but some changes on it come from the other interrelated markets. 
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Table 7.4. Welfare effects of the sugar wholesale ceiling price 
in 1979 percentage change 

Partial Sugar Câse 1 (B) Case 2 (CF) Case 3 (R) Case 4 (C) 

Effects equilib. only Sim. Adj.^ Sim. Mj. Sim. Mj. Sim. Mj. 

C.S. (+) 12.2 12.3 12.2 12.1 12.2 12.2 

P.S. (-) 12.5 12.5 12.4 12.3 12.4 12.4 

E.L. (-) .22 .25 .21 .13 .2 1.8 

G.R. 1.1 .87 -.44 

G.R.C. - .37 + 1.7 - 1.1 

G.R.R. + .58 - .65 + .36 

G.R.CF. + .85 + .67 + .55 

G.R.B. - .14 + .01 + .01 

Net + 1.1 

00 +
 - .44 + .91 

E.S. .33 - .07 - .18 - .04 - .22 - .22 

E.D. - .31 .36 .29 .17 2.8 .74 

^Of the five commodities, corn (C), rice (R) , sugarcane (SC), 
coffee (CF), and beef (B), one must always be free of government 
intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

"^Adjusted welfare effects for government revenues (losses) in the 
other markets, as follows: Adj. G.R. = Net. 
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thus, Case 1 will bring about 1.1 percent increase in the government 

revenue from the corn, rice, and coffee markets. On the other hand, the 

set of policies included in Case 3 would produce a decrease on the G.R, 

of about one half of 1 percent. 

The second sugar cane policy is the tax on exports (6 percent) where 

the welfare analysis is shown by Table 7.5. As with the wholesale price 

ceiling case, the results obtained from the partial equilibrium analysis 

and those from the single policy raulticommodity model (sugar only) are 

very similar. 

The results from the single policy case indicates that an export tax 

of 6 percent would produce an increase in the consumer suplus of about 

6.1 percent of the initial consumer expenditure, the producers would 

report a loss of 6.0 percent of the free trade income. Tlie government 

would receive an income tax, which is .16 of a 1 percent of the initial 

producers' income. Tlie country as a whole will suffer a net efficiency 

loss of .08 of 1 percent in terms of the same producers' income. 

The analysis of the different policy combinations indicates that 

quite similar nonadjusted results are obtained despite the set of market 

price policies included in the estimation. 

The adjustment to the welfare calculations came from the corn 

(G.R.C.), rice (G.R.R.), coffee (G.R.CF.) and beef (G.R.B.) markets. 

These adjustments made the difference on the final welfare estimation for 

the net efficiency loss as well as for the government revenue. 

Judging from the principal goal of the sugar export tax of just 

producing an income to the government, the best set of policies is given 
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Table 7.5. Welfare effects of the sugarcane export tax policy 
in 1979 percentage change 

Partial Sugar Càse 1 (B) (kse 2 (CF) Case 3 (R) Càse 4 (C) 
Effects equilib. only Sim. Adj.̂  Sim. Adj. Sim. Adj. Sim. Mj. 

C.S. (+) 6.1 6.1 6.05 6.03 6.05 6.04 

P.S. (-) 5.9 6.0 5.97 5.99 5.96 5.96 

E.L. (-) .12 .08 .09 .69 .04 .51 .09 -.13 .08 

G.R. (+) .23 .16 .17 .77 .03 .55 .18 -.04 .17 

G.R.C. - .17 + .90 - .56 

G.R.R. + .33 - .40 + .16 

G.R. CF. + .44 + .33 + .27 

G.R.B. - .03 + .01 - .0001 

Net + .60 + .47 - .22 + .43 

E.S. .33 - .07 - .18 - .04 - .22 - .22 

E.D. - .31 .36 .29 .17 .28 .24 

^Of the five commodities, corn (C), rice (R), sugarcane (SC), 
coffee (CF), and beef (B), one must always be free of government 

intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

^Adjusted welfare effects for government revenues (losses) in the 
other markets, as follows: Adj. G.R. = Sim. + Net, Adj. E.L. = 

the residual. 
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by Case 1, because it would produce an income tax of .77 of 1 percent. 

At the same time, the net efficiency loss to the country would be about 

the same magnitude. On the other hand, the worst set of policies in 

terms of the income tax produced would be Case 3, which would produce a 

loss of .04 percent of 1 percent in government incomes, but the country 

will enjoy an increase in efficiency of .13 of 1 percent. 

Coffee 

The welfare analysis of the coffee market price policy is presented 

in Table 7.6. These areas were estimated by applying the formulas 

presented in Chapter III as was the case for the sugarcane export tax. 

Again there is not much difference between the results from the 

partial equilibrium and the single policy case under the multicommodity 

model (coffee only). The latter analysis indicates that an 18 percent 

tax on the coffee international price would result in an increase of 18.3 

percent of the consumer surplus (C.S.) in terms of the free market 

consumer expenditure. The same policy would also produce a loss to the 

producers of about 18 percent of the free trade farmers income. The 

government will accrue an income tax which is lower than 1 percent (.68 

percent) of the initial free trade producers revenue and the country 

would lose .34 of 1 percent of the same quantity. 

According to the results for the different combination of policies, 

there is not much difference among the consumer and producer nonadjusted 

estimated surplus areas. The same is not true for the government revenue 

and the efficiency loss areas, where the former presents a gain that 
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Table 7 .6. Welfare effects of the 
percentage change 

coffee set of taxes in 1979 

Effects 
Partial 
equilib. 

Coffee Csise 1 (SC) 
only Sim.^ Adj 

Case 2 (b) 
Sim. Aîj. 

Case 3 (R) 
Sim. Mj. 

Case 4 (C) 
Sim. Mj. 

C.S. (+) 18.3 18.3 18.6 18.7 18.9 18.5 18,5 19.0 18.2 

P.S. (-) 17.9 18 18 17.8 16.6 17.9 17.1 20.0 19.2 

E.L. (-) .41 .34 .60 3.42 .86 - 6.7 .54 3.67 1.0% .188 

G.R. (+) .81 .68 1.23 4.03 1.72 - 4.28 1.07 5.07 2.008 1.2 

G.R.C. + 3.5 - 5.8 + 3.9 

G.R.R. - .66 - .3 - .96 

G.R.SC. + .10 + .09 + .20 

G.R.B. - .04 - .02 - .03 

Ifet + .28 - 6.0 + 4.0 - .80 

ÛC.S.SC. + .30 + .03 - .75 

AP.S.SC. + 1.22 + .84 + .77 

E.S. .08 - .03 .01 .11 - .04 .02 

E.D. - .17 .18 .37 .42 .29 .10 

^Of the five commodities, corn (C), rice (R), sugarcane (SC), 
coffee (CF), and beef (B), one must always be free of government 
intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

^Adjusted welfare effects for government revenues (losses) in the 
other markets, as follows: Adj. C.S. = Sim. + AC.S.SC., Adj. P.S. = 
Sim. + AP.S.SC., Adj. G.R. = Sim. + Net, Adj. E.L. = the residual. 
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ranged from 1.07 percent to 2.01 percent of the initial producers' 

revenue and the latter shows a range of .54 to 1.0 percent of the same 

quantity. 

When we include the adjustment effects, these two areas show the 

most significant changes, unlike the private adjusted areas which just 

have minor changes. 

The best combination of policies in terms of the income generated 

would be Case 3, because it would generate a revenue that is 5.1 percent 

of the initial producer income, but the net efficiency figure indicates a 

loss of 72.4 percent of that government income. In terms of society, the 

best combination would be given by Case 2, because the government would 

suffer a loss of revenues of 4.3 percent and the country would gain an 

increase in efficiency of 6.7 percent. 

Beef 

The last market policy analyzed is the beef export tax (1 percent) 

whose welfare results are presented in Table 7.7. As was the case for 

the other tax policies studied, there are no differences between the 

results of the two methods presented here. The more general model under 

the single policy assumption (beef only) indicates that the producers 

would suffer a loss of 1.03 percent of the free trade revenue. The 

consumers, on the other hand, would perceive a gain equal to 1.03 percent 

of their pre-tax expenditure on beef. The government would get an income 

which is equal to .014 of 1 percent of the free trade producers revenue 
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Table 7.7. Welfare effects of the beef export tax policy in 
1979 percentage change^ 

Partial Beef Case 1 (SC) (kse 2 (CF) Case 3 (R) Càse 4 (C) 
Effects eqiiilib. only Sim. Sim. Mj. Sim. Mj. Sim. Mj. 

C.S. (+) 

P.S. (-) 

E.L. (-) 

G.R. (+) 

G.R.C. 

G. R.R. 

G.R. SC. 

G.R. CF. 

Ifet 

AC.S.SC. 

AP.S.SC. 

E.S. 

E.D. 

1.03 1.036 1.037 

1.03 1.029 1.028 

.006 .007 .009 

.003 .014 .018 

- .10 

- .10 

- .04 

- .24 

1.035 1.065 1.032 1.192 1.033 .823 

1.028 1.128 1.03 1.04 1.028 1-058 

.008 -1.22 .0024 - .45 .005 .07 

.0048 - .295 .010 - .17 

- .34 

.10 .14 .43 

.21 -1.17 -1.29 

-.227 .016 -1.28 

- .16 

+ .30 

- .01 

-1.3 

+ .03 

- .10 

.45 

-1.01 

- .13 

+ .20 

- .30 

+ .16 

- .01 

.09 

- .36 

- .10 

+ .02 

- .10 

- .18 

- .21 

- .03 

,37 

- .61 

^Of the five commodities, corn (C), rice (R), sugarcane (SO), 
coffee (CF), and beef (B), one must always be free of government 
intervention and allowed to adjust to the other commodity policies. In 
each case the commodity in parentheses is the one free of government 
intervention. 

^Unadjusted welfare effects. 

^Adjusted welfare effects for government revenues (losses) in the 
other markets, as follows: Adj. C.S. = Sim. + AC.S.SC., Adj. P.S. = 
Sim. + AP.S.SC., Adj. G.R. = Sim. + Net, Adj. E.L. = the residual. 



241 

and Che country would have an efficiency loss equal to .007 of 1 percent 

of the same producers revenue. 

The different combination of policies analyzed indicate the 

importance of the adjustment effects, particularly for the government 

revenue and the welfare efficiency. For all the policy combinations, the 

government would suffer an income loss, which ranges from .17 to 1.28 

percent of the free trade beef revenues. So, in terms of the government 

income loss, the combination that minimizes it is the R, CF, B, SC, or 

Case 4 with a .17 of 1 percent. However, society still would suffer a 

loss of .07 of 1 percent. The same set of policies also presents the 

lower consumer surplus loss after the adjustment from the sugar wholesale 

ceiling price. 

As a final analysis of these different agriculture price policies 

that have been applied to the Costa Rican agricultural sector, we want to 

mention that the results obtained from the model indicate significant 

differences between the partial equilibrium analysis and the general 

equilibrium, particuarly for the price support policies. Also, the 

results indicate that under this kind of price policy there will be major 

differences on the estimated welfare areas depending on the set of market 

interventions on the related markets included in the analysis. Policies 

like the price ceiling on the sugar market and the export taxes on sugar, 

coffee and beef did not present the same characteristics mentioned above. 

In fact, the results showed a great deal of similarity on the magnitude 

of the estimated areas. Lastly and for all the markets and all sets of 

policies, the adjustment effects on the government revenue and on the net 

social welfare loss were highly significant. 
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CHAPTER VIII. 
SUMMARY AND CONCLUSIONS 

The main concern of this study is a comparison of techniques to 

measure welfare effects of commodity policies. A multicommodity 

equilibrium technique is developed and used to analyze the welfare 

implications of the different price policies that the Costa Rican 

government has persued in the agricultural sector. A comparison is made 

with measures from the simplest partial equilibrium technique. Five 

major commodities were chosen which together would have a good 

representation of the mentioned economic sector. Corn and rice 

represent agricultural production that goes mainly to the domestic 

consumers, while sugarcane, coffee and beef cattle represent the export 

agriculture subsector. 

The task of evaluating the different price interventions in those 

markets were performed by first determining and characterizing the 

relevant government policies and then by developing a theoretical 

economic framework to evaluate those policies could be evaluated. About 

the first topic, the Costa Rican economy has been dominated by the 

performance of the agricultural sector during the period analyzed (1960-

1980) even though its performance has not been smooth or stable during 

those decades. Much of this variation comes from the change in the 

government development policies. During the 1960s, when the Central 

America Common Market (CACC) was just being implemented, the agricultural 

sector was the government's principal focus, particularly agricultural 
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export crops. During this decade, this sector showed a healthy growth 

rate of 6.4 percent. However, with the development of the CACC, which 

basically opened and enlarged the markets for industrial products and 

excluded agricultural commodities, a new opportunity occured for Costa 

Rican economic development to make some important changes in the policy 

objectives. During the later 1960s and most of the last decade, the 

sector that has enjoyed most of the government support through different 

production and export incentives has been the manufacture-industrial 

sector. However, the primary sector did not enjoy the same type of 

support as it was in the decade before. The result was a sharp decrease 

in the rate of growth, down to 2.7 percent as well as a reduction on the 

export share of agricultural products. Based on the five most important 

export crops, the primary sector represented about 73 percent of the 

total exports of the country in 1970, but that figure fell to 55 percent 

by the end of the 1970s. Meanwhile, the modern sector showed an increase 

from 25 percent to 35 percent of its share in exports. 

Looking at the government policies through the different agricul

tural markets, we realized that those policies were pretty much stable 

during the 1960s and early 1970s; but a turning point occured during the 

years 1973-75 for all the commodities involved in this study and for that 

matter to the agricultural sector. This important change in the 

government market interventions was prompted by an increasing deficit in 

the domestic production of basic grains, which jointly with problems in 

the balance of payment forced the government to increase substantially 

the level of price support for those grains. To take advantage of some 
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price advantages in the world markets, the government introduced or made 

significant changes in the rate of export taxes. 

The relevant government market intervention on the grain markets has 

been the price support policy, which in general has been set above the 

assumed free market price or the international price. The average 

support price levels chosen for corn and rice were 146 percent and 14.3 

percent, respectively a level that was implemented during the years 

1978-80. 

In addition to all the discussions that occurred in the middle 1970s 

about the implementation and enforcement of the basic grain ceiling price 

at the retail levels, we did not find much of an incidence of variation 

in the grain consumer prices. In general, they displayed the same trends 

as their respective free market prices. Their price levels have been 

traditionally higher than the reference prices pushed by the domestic 

support level and the marketing cost. This lack of incidence is also 

explained by the way that retail ceiling price is administered, because 

the fixed price just affects a specific quality of grain which by the 

most part is just found on the government retail outlets. 

The sugar market presented two relevant price policies. The first 

one is directed to the domestic market by the imposition of a price 

ceiling policy at the wholesale market. This policy kept the domestic 

price above its international market price for most of the 1960s, but 

this relationship was reversed during the last decade. Representing this 

characteristic of the sugar market, an average level of 12 percent below 

its opportunity cost was chosen. This level took place during 1979-80. 



245 

There are no concrete figures about the percentage share of the domestic 

consumption of sugar, which is demanded by the industrial sector. 

According to the most recent figures from the LAICA, an estimated 25 

percent is consumed by that sector. This immediately implies a factor 

subsidy to those industries that use sugar as an input of production 

because there is no price differentiation between sugar as a final good 

and sugar as an intermediate product. The quantity of sugar exported has 

been about 50 percent of the domestic production which recently has 

showed a decreasing tendency. Like any other export crop, this product 

has some export taxes. The export right tax was established in 1961 

followed by the ad valorem export tax implemented in 1974. The level of 

both taxes together added up to 6 percent of the average f.o.b. price 

(1974-80). 

The most significant market policy for the last two export products, 

coffee and beef, has been the tax on exports. The coffee industry 

faces the highest rate of taxation. The domestic production has been 

taxed since 1952 by the ad valorem tax based on the f.o.b. price. The 

tax rate has been 10 percent of the average f.o.b. price during 1976-80. 

The exported quantity also is taxed by an advalorem tax established in 

1974 at a level of 8 percent of the f.o.b. price. Lastly, the beef 

cattle industry faced an export tax of 1 percent of the average f.o.b. 

price during 1974-79. This product is also included in the consumer 

protection law which controls and fixes the retail prices. The important 

question is how well this law is enforced and how deep is its effect on 

the market price mechanism. According to the price series gathered by 
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EsCadisticas y Censos for a beef cut similar in quality to the exported 

beef which is the second cut in popularity, the domestic retail price 

level displays the same trends as the export price but at a higher level. 

This characteristic reflects the lack of efficiency in the domestic 

marketing system, particularly when comparing the wholesale price and the 

retail price that in some instances has shown a price differential of 

about 90 percent. 

This set of government policies needs to be analyzed under a sound 

and logical theoretical framework, which would enable us to perform the 

primary goal of this study. The main core of the model building process 

was to get a theoretical model capable of incorporating the cross-

commodity relationships not just in the estimation procedure but also in 

obeying the behavioral relations among the set of key parameters. This 

was done with the idea that farmers and consumers do not just look at 

market signals from a specific commodity, rather they base their decision 

on all the information available in all related markets. This basic idea 

led us Co a multicommodity approach to the problem. 

The set of demand functions was obtained under the assumption that 

the consumers maximize a utility function subject to a budget constraint. 

The set of behavioral assumptions or constraints was also obtained under 

this framework. This set is constituted by the standard theoretical 

restriction of Engel Aggregation, Cournot Aggregation, homogeneity, and 

symmetry, which have to be satisfied by any form of utility functions. 

The system of demand equations was specified as a function of all 

prices and income. By following the Goldbergen methodology, each demand 
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equation was explicitly described in terms of elasticities. This system 

of demand equation was estimated by the restricted ordinary least square 

procedure, because the set o£ independent variables (prices and income) 

was the same for each equation. Basically, two sets of independent 

variables were fitted under the linear in variables and the double 

logarithmic functional forms. The first set was defined as real prices 

(deflected by CPI) and the real per capita personal income, in the second 

group the price variables were defined as relative prices (the price of 

corn as anumeraire), and the income variable was defined as the sum of 

the personal expenditures on each of the commodities involved, of course, 

it was also specified in relative terms. 

The sets of behavioral restrictions applied to this system were the 

homogeneity and symmetry constraints. They were applied specifically to 

the slopes of the demand equations rather to the elasticities with the 

idea of having more flexibility on the estimation of the changes of areas 

(welfare measurements) and to have the specific conditions for testing 

the stability of the model. 

The best results obtained were given by the second set of 

independent variables and fitted with the linear in variables functional 

form, where the statistical results were rather encouraging in terms of 

statistical significance and the expected signs; The only exception was 

the direct price response of the demand for coffee, which resulted with a 

positive sign. In view of the time constraint, and in order to have the 

right sign for stability purposes, the direct price coefficient of coffee 

was restricted to be negative. This additional restriction brought about 
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significant changes basically in the magnitude of the direct price slopes 

of the basic grains and at the same time improved the significant level 

of the beef price slope. Also, this constraint made some changes on the 

signs of the cross effects, particularly the corn-beef, rice-coffee, and 

coffee-rice, which became positives and the beef-rice effect to be 

negative. 

To conform with the welfare theory, the estimated demand coef

ficients were transformed to compensated demand slopes by applying the 

Slusky equation. Interestingly, the model assigned the lowest direct 

price coefficients to the two major export commodities (coffee and beef) 

and the highest ones to the basic grain coefficients. This result was 

not expected and should be analyzed in more detail because rice and corn, 

particularly the latter, occupy an important place in the national diet. 

The sets of restriction, homogeneity, symmetric and negativeness of 

the slope of the demand of coffee were tested against an F statistical 

test: They were submitted as singly as well as jointly and in either 

case they did not pass the test at 5 percent of significance; implying 

that the restricted model is significantly different from the model 

without restrictions. 

Turning to the supply side of the model, the systems of supply 

functions were obtained under the assumption of total revenue maximi

zation by the country subject to the constraint imposed by the jointly 

product transformation surface. The implicit production function was 

assumed to be linear homogeneous. This was assumed to avoid the 

estimation of the factor demand, which by its nature and the lack of 
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information make this function so difficult to estimate. Under this 

linear assumption the factor demand is taken as perfectly elastic. With 

the same kind of constraints on the estimation process, the factor supply 

was assumed to be perfectly inelastic. These constraints on the model 

will have an effect on the estimated slopes and constitute an area where 

the model can be improved. 

The system of supply equations were specified as a function of the 

set of real^ lagged prices, the respective quantity produced lagged one 

period, and the factor supply constraint represented by the sum of the 

value-added of each product at constant monetary units. 

The homogeneity and synmetry conditions were imposed on the estima

tion procedure. The functional forms were again the linear and double 

logarithmic, where the latter gave the best results. The estimated 

coefficients displayed the expected signs with statistical significance 

levels that were good for corn, rice, and beef, but not for sugar and 

coffee, which showed a level well above the 5 percent significance level. 

The positive sign for the sugar supply coefficient was obtained by 

deleting two periods the producer price. This may reflect the fact that 

this crop takes between 14 to 16 months to be harvested. 

The model assigned the highest values to the estimated direct price 

slopes of corn and rice, which may reflect the cash-flow nature of these 

crops. The sugarcane coefficients follow in magnitude, which is not a 

surprise because of the increasing share of the domestic consumption of 

^ The deflected factor used was the wholesale price index in view 
of the lack of producer price index. 
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the country's supply. The lowest values were assigned to coffee and 

beef. This reflects the perennial nature of coffee, the rigidities 

associated with the stock of animals on the farm, and the structure of 

the international markets for those products. 

The constraints imposed on the supply system were also tested which 

in this case has to be taken as an approximation. The results indicated 

that the homogeneity and symmetry restrictions imposed a significant 

difference. 

The general equilibrium system was developed by pulling together the 

demand and supply systems under the equilibrium assumption of excess 

supplies equal to zero in each product market. Thus, a matrix of six 

excess supply equations and six endogeneous variables (product prices and 

the factor shadow price) was obtained, where the level of factor supplied 

is taken as given. The stability conditions applied to this system of 

excess supply equations are those conditions required by the•Walrasian 

dynamic model. These conditions have to be taken as a good approximation 

because the model developed is not a close system. The key condition for 

stability is that all the characteristic roots of the excess supply 

matrix have to be positive. This condition was fulfilled partially, even 

by forcing the coefficient of the demand of coffee to be negative. 

Significant improvements, though, were obtained on the stability 

conditions of the model. By submitting this matrix of excess supplies to 

different policy shocks, the general equilibrium slopes or those that 

consider the price adjustments on the related markets, generated 

coefficients that are crucial for the welfare analysis. 
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The model so developed is not just capable of generating the direct 

effect (change in the quantity demanded or supplied) of a single policy 

on the target market by assuming as given the market demand or supply 

equations but also is capable of estimating that effect when some other 

markets are out of equilibrium, a relevant characteristic for the more 

than one price intervention welfare analysis. 

A theoretical background for the general equilibrium welfare 

analysis was developed and explicitly demonstrated the relation between 

areas by means of using the dual properties of the demand and supply 

models. Thus, we demonstrated that all the private welfare effects are 

captured in the target market, but the net social effects (Just et al., 

44) have to be adjusted through the government income (losses) when there 

are policies that generate that kind of income in some other inter

related markets. Also, by Just, we know that the private effects have to 

be adjusted \rtien pricing control mechanisms (ceiling or floor price) 

exist in those related markets. 

The estimation of the changes on the welfare areas caused by the 

market intervention is based on the general equilibrium or total 

elasticities of demand and supply. In order to have the same set of 

market policies combination for each market, the estimated slopes for 

both function were evaluated at the respective 1979 international prices 

and quantities, because the reference point is the assumed free market 

situation: In that specific year, all the relevant price interventions 

were in place. For comparison purposes, the set of demand and supply 

equations also were estimated following the simplest method of partial 
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equilibrium, where the demand elasticities were compensated by the income 

effect. Significant differences were found between the partial equilib

rium estimated areas and those of the multicommodity equilibrium-single 

policy case. This discrepancy just showed up for the basic grains price 

support analysis. For example, the areas estimated by using the partial 

equilibrium results for corn were in general 30 to 40 percent higher than 

the ones obtained by using the single policy-total elasticity measures. 

Talking about the basic grain price support as a market intervention, it 

is also the only one that presented great dissimilarities between the 

welfare results from the different policy combination, which indicates 

that the transfer of resources between the relevant private and public 

groups would depend finally on the existing set of price distortions. As 

a result of the changes in government revenues on the related markets and 

the changes caused on the private effects of the wholesale ceiling sugar 

price, the adjustment process was demonstrated to have a significant 

effect on the estimation of the final net welfare measures on the target 

market. 

Based on the welfare results after the adjustments, the best set of 

policies from the point of view of consumers, which is the group most 

hurt by the corn pricing policy, is given by the combination of price 

support on rice, ceiling price on sugar, and taxes on the exports of 

sugar and beef. This set would not just eliminate the consumers' losses 

but rather will produce a net gain of about 58 percent of the initial 

consumer expenditure on corn. The rest of policy combinations also found 
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that the government can compensate the domestic consumers and still 

accruing some revenue. 

The other basic grain policy analyzed was the support price on rice, 

which by the policy levels had made the country a rice exporter, impli

cating a subsidy to the foreign consumers. The best set of policies was 

found to be the corn, rice, coffee, and beef market distortions, bacause 

it presented the lowest figures for the consumers and net efficiency 

losses. 

As previously stated, the results obtained for the sugar ceiling 

price were very similar between all the combinations of policies studied. 

If we take any reduction on the government revenues as gain to society, 

then the set of corn, coffee, beef and sugar policies will be the one to 

be chosen. The similarities of the welfare results were also present on 

the export tax analysis for sugar, coffee, and beef, but the adjustment 

effects made the difference among the different sets of policies. 

Because the major goal of this kind of distortion is to produce a 

government income, then the best results on the sugar market are obtained 

by the set corn, rice, coffee, and sugar. For the coffee market the best 

results were given by corn, coffee, beef, and sugar. Finally, for the 

beef market, the best choice is the rice, coffee, beef, and sugarcane, 

because it is the one that minimizes the losses on the government 

revenues. 

It is our hope that this research effort would accomplish at least 

two objectives. The need of recognizing that the presence of market 

inter-relations, as well as the presence of a set of price distortions. 



254 

would mean different conclusions about the welfare effects of a proposed 

change or new price intervention. We also recognize that the model, as 

it is presented, has several shortcomings. We believe that it is worth

while to put more research efforts to improve the performance of the 

model, particularly in the areas of factor demand and supply specifi

cation, since the factor demand was assumed to be perfectly elastic and 

factor supply perfectly inelastic. One possible avenue would be to 

investigate the possibilities of endogenizing factor supply and demand. 

Another area of improvement would be on the stability of the model. We 

think that more attention has to be put on the estimation procedure, so 

the system itself would give the proper expected signs. Another possi

bility is to estimate the model for more homogeneous groups of commod

ities, homogeneous in the sense of being more market related. This has 

to be done for each side of the economy. A limitation of this method is 

that it is more difficult to evaluate two-price policies. It can be done 

wioth this model but it requires a step by step procedure. 

The economic theory and the econometric tools were put to work 

together under this model, resulting in a less complex estimation 

procedure whose estimated coefficients have a sound and tractable 

economic background we hope this research effort will serve as a base for 

further improvements in the policy analysis field. 
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Derivation of the Welfare Measurements 

Price support on corn 

Effective supply 

WP 

Q2 Q Q, Q 

Consumer loss: a+b+c+d+e 

Producer gain: a+b 
Gov. import rev. gain: d 
Efficiency loss: c+e 

Change in consumer surplus as a percentage of the initial expenditure. 

Acs _ a+b+c+d+2e _ e 
WPxQ^ PwxQj^ PwxQ^ 
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The change in producer surplus in terms of the initial revenue: 

^ [i + 1/2 —1 
WPXQQ WPXQQ WP I ' WP-* 

The net efficiency loss in terms of the initial consumer expenditure 

Government import revenue in terms of the consumer expenditure: 

d _ Acs ( a+b) _ c+e 

WPxQ^ WPxQ^ WPxQj^ WPxQ^ 
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Support price on rice 

P 

Effective demand SP 

WP 

Q 

Consumer loss: b+c 
Producer gain: b+c+d 
Gov. Exp. Rev. loss: c+d+e 
Efficiency loss : c+e 

The change in consumer welfare 

Acs _ b+c _ AP I" , D-| 
WPxQq WPXQq WP I ' 

The change in producer welfare 
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Government revenue losses 

g-R _ c+d+e _ Ap.S b AP fgS ^ gD\ 

WPxQq " WPXQq WPXQq WPXQq WPXQ^ ^ 

The net efficiency loss 

Wholesale ceiling price on sugar 

P 

Effective demand 
WP 

WhP 

Q 

Consumer gain: b+c 
Producer loss: b+c+f 
Efficiency loss: f 
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The change in consumer surplus : 

= -^ fl + 1/2 E° —1 
WPxQj WPxQj WP ' WP'"' 

The change in producer surplus : 

APs b+c+f ÛP (. n ÛP 
WPxQ^ WPxQ^ WP ^ WP-

The net efficiency loss: 

w 
WPxQ, WPxQ, ' W 

1/2 E: 


