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Abstract
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permits an endogenous change from a binding to a non-binding status and vice versa. The -~ { peleted:

model are required: a quota condition is introduced and the zero profit condition is replaced. *

Furthermore, the equation of the regional income is expanded by changing the quota rent and
employing a necessary correction term.

To illustrate this approach the potential impact of a total elimination of Swiss export subsidies
is analyzed. A result of this would be that Swiss raw milk production would no longer attain
its quota quantity and the loss of the quota rent would reduce the Swiss raw milk price
remarkably.
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1 Introduction

Since the late 1970s Switzerland has had a quota for its raw milk production sector. Due to
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the impacts of the ongoing negotiation round of the World Trade Organization (WTO) with \{De.eted; sing

the general equilibrium model of the Global Trade Analysis Project (GTAP, Hertel) on { Deleted: on Switzerland
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p.167; van Meijl and van Tongeren, p.13).

There are three reasons why this approach is not appropriate for the Swiss raw milk
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2 Quotas and their modeling
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Figure 1: Raw milk quota in Switzerland

a) Output quota b) Decomposition of VOA;,
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Following Bach and Pearson, the status of a quota of sector i in region r can be defined with

two ratios:
O,
QQO_L, =2 ang
" QO_Quota,
TQL, = PQ. equation 1
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included. Due to the quota the supply side receives an additional payment for the factors used.

of sector i in region . BN { Deleted:

Figure 1a shows that the producers are willing to supply the quota quantity at the price PQ;,

and consequently to renounce the quota rent. If output price rises over PQ;, we can safely
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value VOA, . Introducing quotas requires us to split VOA;, into a quota rent and the effective
production costs which are denoted as VOQ;,* (figure 1b). VOQ;, includes only the minimal

necessary factor payment. In the GTAP standard model the zero profit condition must hold at
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must be implemented as suggested by Bach and Pearson. Secondly, an adjustment of the zero ',

profit condition by modifying the cost shares of all inputs is required. Thirdly, factor markets,

\

base does not change we need a correction term in the equation of the regional income.

2 VOA,, is the Value of Output i at Agents price in region r; VOA;; = QO; *PS;,
*VOQi; = Q0;,*PQi,
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3 Necessary modification of the GTAP standard model

Since the data base remains unchanged, the values VOQ;, and Rent_L; have to be defined in
the model. This can be done with the coefficient TQ_L;,. If we multiply both numerator and
denominator of equation 1 with QO;, we get:

VOQI r
TQ_Li r = ’
" VOA,

equation 2

Using equation 2 we can calculate VOQ; and Rent_L;, for sector i in region r:
VOQi,r =TQ_Li,r *VOA,r

Rent_L,, =VOA K -VQO,, equation 3

A graphic, presentation of all these, values is supplied in the appendix. ﬁ[ et
We only need the minimal necessary factor payment for the new zero profit condition. The -
data base still includes the factor costs which are equal to the sum of the minimal necessary

factor payment and the additional factor payment. Factor costs are denoted as VFA;;, the

value of input ] into,sector i in region r at agent level, The coefficient VA is used for -~ 2ot
factors as well as for intermediate inputs. We can distinguish them by the set they belong to.
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FactorQ;i, enables the modification of cost shares for all inputs. In the GTAP model the
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The output price directly affected by the zero profit condition is no longer PS;, as in the
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tqi,r = PG, - PS;,
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income. Modifying equation 3 yields:
Rent_L,, =QO,, *(PS,-PQ,) equation 5

The linearized form of equation 5 is:
psi,r * F)Si,r pqi,r * PQi,r

rent. =qo,, + equation 6
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The coefficient TQ_L,;, facilitates equation 6:
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If the quota is not binding, TQ_L;, is equal to 1. In this case a fall differentiation is needed to
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Equation 8 has to be added to the regional income.
The use of the GTAP standard data base provokes an unwanted effect which has to be

neutralized with a correction term. The factor costs of the data base include both the minimal
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necessary factor payment and the additional factor payment. During the simulation, the model

factor j into sector i in region r is:

- [(1— FactorQ,, )*VFA,» ]* (qfe iir e J.'i,r) equation 9

JLr
Again we have to summarize all factors j of all sectors i in region r:

-3 Y[-FactorQ,, )*VFA,,, |*(dfe,,, + pfe, ) equation 10
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regional income. Accordingly, the model attains a general equilibrium. Since the equation of, -
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coefficients QQO_L;, and TQ_L;, are required_for all_sectors. For sectors without quota
TQ _Lirisequal to 1 and QQO_L;, has a small value like 0.1.

If a sector has a quota and, moreover, attains quota quantity, QQO_L;, is equal to 1. Defining

,,,,,,,,,,,,,,,,,,,,,,,,

which quota quantity is supplied. Therefore we denote PQ;, as PSi’f}‘”. Equation 1 becomes:

PS"
PS,

Lr

TQL, = equation 11

Both numerator and denominator are divided by TO;,, the rate of the output tax of sector i in

region r. Using the level form of GTAP equation 15 yields®:

ir

® The level form of GTAP equation 15 (OUTPUTPRICES) is: PM, | = PM;, is the price of output i

TO

ir
in region r at market level.
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PM_min
TQL, =—— equation 12
- PM.

nr
PMf‘r‘” is the lowest possible price at which the quota quantity is supplied, measured at

market level. It is possible to derive TQ_L;, from prices at agent level (equation 1 or 11) as

well as from prices at market level (equation 12).

4 The case of elimination of Swiss export subsidies
To illustrate how the implementation of quotas works we will simulate the unilateral

elimination of all Swiss export subsidies. Switzerland subsidizes its exports of dairy products
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The simulation is done twice: The GTAP standard model and the modified GTAP model, as { Deleted: way
described in the previous section, are used. A three region (Switzerland, European Union and

Rest of the world) and eighteen sector aggregation is used. The sectors are wheat, other

grains, vegetables and fruits, oilseeds, sugar beet, other crops, cattle, pork and poultry, raw

milk production, red meat, white meat, vegetable oils, dairy products, sugar, other food

industries, beverages and tobacco, industry and, finally, services.

We use the second draft of the release 5 of the GTAP data base which refers to the year 1997

(McDougall et al.)_as this was, the first release of the GTAP data base which includedkj’ﬁ[zz:z:z
Switzerland as a single region. To eliminate a few, inaccurate values, the data base is adjusted  { peleted: s
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As suggested by Bach and Pearson, the modified GTAP model is run twice. The first time

serves to examine whether, the quotas remains binding or not. According to this result, the
- { Deleted: time

results for Switzerland are presented in tables 1 and 2. They contain the changes of quantities

and prices respectively.

Table 1: Change of output quantity (qoi,) in % of Swiss sectors

GTAP standard (GTAP model
model with quota
wheat -4.2 -3.8
other grains -1.8 -1.2
vegetables, fruits 0.1 0.2
oilseeds 0.7 0.1
sugar beet -2.0 0.0
other crops -14 -0.7
cattle and sheep -0.7 1.0
pork and poultry -0.3 0.2
raw milk production -8.4 -4.0
red meat 0.0 0.9
white meat 0.0 0.3
vegetable oils and fats -1.2 -0.8
dairy products -12.0 -6.2
sugar -2.0 0.1
other food industries -5.7 -5.0
beverages and tobacco 0.3 0.4
industry 0.4 0.2
services 0.2 0.1

Table 2: Change of prices at agent level (psi,) in % of Swiss sectors

GTAP standard |GTAP model
model with quota
wheat -2.2 -1.3
other grains -2.2 -1.2
vegetables, fruits -0.6 -0.3
oilseeds -2.1 -1.1
sugar beet -1.3 -4.1
other crops -0.2 -0.1
cattle and sheep -1.3 -5.6
pork and poultry -0.7 -0.8
raw milk production -1.8 -28.0
red meat -0.6 -3.4
white meat -0.3 -0.6
vegetable oils and fats -0.4 -0.3
dairy products -1.0 -13.9
sugar -0.7 -2.0
other food industries -0.3 -0.6
beverages and tobacco -0.2 -0.2
industry -0.1 0.0
services -0.1 -0.1
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Due to the elimination of export subsidies the exported quantities of dairy products and other

o ‘[ Deleted: which

products sector uses a preponderant part of the output of the sector of raw milk production.

Both models show a reduction of raw milk production. In the case of the modified GTAP

explains why the two models differ in the output quantities of both dairy products and raw
milk production: In the modified GTAP model the elimination of export subsidy is partly
compensated with a smaller output price due to the loss of the quota rent.

The other Swiss sector with a quota (sugar beet) is only slightly affected by the elimination of
change in output quantity is exactly 0% (table 1).

The basic cause for the different model results is the relatively small value of the coefficient
TQ_Lrawmilk switzerland, r€sSp. the respectable quota rent of Swiss raw milk production. If TQ_Law

milk switzerland N@s @ value close to 1 resp. a small quota rent, the difference would be smaller.

5 Conclusions

The results in the previous section show clearly that model outcomes are strongly affected if
quotas are implemented. As long as a part of the quota rent exists, the raw milk production
sector does not reduce output quantity. Consequently, compared to the GTAP standard model
change. This leads to other effects in both domestic demand and exports. Additionally, if the

factor income of the agricultural sector is a subject of interest a model with implemented

quotas may provide jmportant insights. ...
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6 Appendix

To illustrate the introduction of the quota within the values of the GTAP model we use the
graphical presentation by Brockmeier. At agent price level there is the supply function Sagent
and the demand function Dagent. Accordingly at the market equilibrium we get the quantity
QOi, and the price PS;,, which refers to the value VOA;, since VOA;; = QO;, * PS;,. If we
take the sector subsidy PTAX;, into consideration we get the situation at market price level.
The supply function turns from Sagent t0 Smarker and the demand function from Dagent t0 Dmarket.
The price of the market equilibrium at this price level is PM;,. Again the corresponding

quantity must be QO; since we are looking at the same market.

Figure 2: Sector output in the GTAP model®

a) Sector output in the GTAP model b) Sector output with quota rent
P P
A A
SAgent‘
X SAgent
PSi'r D PSi,r h g DAgem
Agent Rent_l_” K3 SAgenl
PTAX;, PQult e
PMivr Sharket PM” d Q/SMarket
DMarket DMarket
> b >
>Q _ > Q
Qoi.r QOi,r = QO_QUOtai'r

In figure 2b an output quota is introduced using exactly the same situation as in figure 2a.
Since the quota is binding QO;, is identical to QO_Quota;,. The supply function at agent
level depends on whether the quota quantity is attained or not. As long as quota quantity is
not reached Sagen: depicts the supply function. Attaining quota quantity the supply function
switches into a vertical function denoted as Sagen’. Since demand intersects supply in the
vertical area a quota rent (Rent_L; ) results.

Figure 2b includes all important values: VOQ;, (abef), Rent_L;, (fegh), VOA;, (abgh), PTAX;
(dcgh) and VOM,;, (abcd).

6 following figure 5.1 of Brockmeier
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