|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu

SCHRIFTEN DER GESELLSCHAFT FUR WIRTSCHAFTS- UND _
SOZIALWISSENSCHAFTEN DES LANDBAUES E.V. GE LA

Liapis, P.; Britz, W.: Modelling TRQs in Multi-Commodity Models. In: Brockmeier, M.;
Isermeyer, F.; von Cramon-Taubadel, S.: Liberalisierung des Weltagrarhandels — Strategien
und Konsequenzen. Schriften der Gesellschaft fiir Wirtschafts- und Sozialwissenschaften des
Landbaues e.V., Band 37, Miinster-Hiltrup: Landwirtschaftsverlag (2001), S.39-50.







Schriften der Gesellschaft fiir Wirtschafts- und Sozialwissenschaften des Landbaues e. V., Bd. 37, 2001, S. 39-50

MODELLING TRQs IN MULTI-COMMODITY MODELS
by

P. LIAPIS* and W. BRITZ**

1 Background

Tariff rate quotas (TRQs) were introduced as a policy mechanism during the Uruguay
Round Agreement on Agriculture (URAA) to ensure minimum and current market access.
Generally, tariffication (conversion of non-tariff barriers to tariffs) was seen as the main
instrument to a more liberal and transparent trade regime for agricultural products, besides
limits for export subsidies and domestic support. However, the high level of supports ob-
served in the reference period (1986-88) lead in many cases to potentially prohibitive
MEN tariffs, preventing access into these markets and probably even closing import ave-
nues open under the previous policy regime. As countries were-obligated to provide a
minimum level of import opportunities for products previously protected by non-tariff
barriers, the TRQs were introduced in cases were the MFN tariffs did not provide these
opportunities.

A TRQ defines the relevant tariff and quota volume. This definition typically covers:
(1) product definition, regarding to quality, processing etc. as well as possible origins

(2) tariff rates applied for in-quota and out-of-quota imports (specific and/or ad valo-
rem)

(3) quota quantity, and

(4) quota administration methods to allocate the quotas.

2 How a TRQ works

The TRQ can be seen as a two-tier tariff (see Figure 1 below, showing the small country
case where world market prices are taken as given), with three possible stages (compare
e. g. SKULLY 2001):

(1) Quota under-fill: As long as the net import demand at given world market price P,
is below the TRQ, the in-quota tariff #; is the binding instrument and determines the
internal price level (i. e., the effective tariff t. equals t;g).

(2) Out of Quota imports: If net imports are above the quota, the out-quota tariff 1, is
binding, defining internal prices.

(3) Binding Quota: with imports exactly at quota level. The tariff equivalent of the
quota £, can be deduced from the difference between the internal and world market
price plus in-quota tariff (i. e., tig < t < toq).

* OECD, Paris.
** Institute for Agricultural Policy, University of Bonn.
The views expressed in this paper are solely the authors’, and not that of their institution.
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Figure 1: TRQ in a net trade model for given world market prices

Price
P, (1+t,)
P, (141)
P (14tg) Net import
i H demand
P, ; i ©)
: (1) i
Imports
M, M.=TRQ M,

Quota rents occur only under case (2) and (3). Changes to the quota quantity, in quota and
MFN tariff have different effects depending on the observed stage of a TRQ market. In
case (1), quota under-fill, the in-quota tariff is the relevant policy instrument. Increasing
the quota quantity or lowering the MFN tariff in direction of the in-quota tariff has c. p.
no effect. If imports exceed the quota in case (2), the MFN tariff determines the level of
imports. Only in case (3) is the quota itself the relevant instrument.

3 Empirical findings
3.1 TRQ scheduled and average fill rates

As of May 2001, a total of 37 countries, including all OECD Member countries other than
Turkey, scheduled 1371 TRQs (883 or 61 % of which by OECD members), spanning the
whole spectrum of agricultural products’. Table 1 indicates the number of TRQs scheduled
and notified (as of May 2001) by OECD Member countries, and the average fill rate based
on those notifications.

Although derived from the same data and computed in the same way, (that is, the ratio of
the notified imports under the TRQ regime to the reported quota volume), the average fill
rates calculated here are different from those reported by the WTO (2000a, 2000b) and the
OECD’s report “The Uruguay Round Agreement on Agriculture: An Evaluation of its Im-
plementation in OECD countries”. Both truncate the fill rate distribution at 100 %. The
WTO does this to assure consistency between countries as some report imports only up to
the quota level while others report all their in-quota imports. The calculations here include
all of the notified information because the interest here is in total notified trade for a par-
ticular product and in preserving all relevant information, especially how countries im-
plement the system and under which regime. A quota with 100 % fill rate may be in the
quota regime (case 3) or in the out-of-quota regime (case 2) (depending on volume of total
“imports). But if a country voluntarily expands the quota leading to more than 100 % fill,
the binding instrument may in fact be the in-quota tariff, a very different regime with dif-
ferent implications about quota rents and domestic prices.

' Data on tariffs and TRQs used in this analysis are derived from Agricultural Market Access Database

(AMAD: http://www.amad.org). The product aggregates discussed in the following are identical to the
ones modelled in AGLINK and thus are mostly temperate-zone products.
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Table 2: Average and standard deviation of MFN bound rates

1995 1996 1997 1998 1999 2000
average std average std average std average std average std average std

Argentina 33.62 518 3362 5.18 3362 5.18 3362 5.18 33.62 5.18 33.62 518
Australia 536 1143 5.49 11.88 518 1149 492 1119 484 11.48 445 10.66
Canada 7438 11546 7245 112.68 7233 11238 69.65 108.35 67.58 105.54 65.61 103.07
European union 95.30 119.72 8820 10945 74.96 83.02 7275 7590 7573 78.20 60.20 60.38
Hungary 5043 2992 4745 2177 4446 25.67 4147 23.66 3848 21.74 35.50 1994
Japan 188.02 32401 173.75 294.55 160.07 269.84 15872 257.17 189.19 31218 190.96 31791
Korea 70.87 148.25 7043 147.82 69.34 14599 68.26 144.06 67.66 143.07 66.82 141.54
Mexico 79.34 70.41 78.51 .72 77.67 69.03 76.84 68.35 76.01 67.66 75.17 66.99
New Zealand 9.01 1021 826 9.41 751 8.65 6.76 795 6.01 732 526 6.78
Poland 83.72 76.60 81.58 75.59 76.61 69.19 7594 7270 7646 7273 66.10 58.46
usa 26.15 3593 2597 36.12 2663 37.32 2890 4274 29.68 44.25 2841 4223
Total for aglink 76.37 144.31 7206 13325 66.44 120.19 65.35 115.46 68.93 131.32 63.65 12959
endogenous countries *

Iceland 20230 23953 186.09 209.38 17536 198.90 17378 2284 165.86 22432 149.63 19464
Norway 288.55 21872 27703 20127 268.87 196.27 269.59 20238 260.07 196.11 240.39 169.11
Switzerland 21862 27982 23068 27591 19591 24923 22030 26249  218.66 252.77 21825 256.62
Total * 11407 189.21 10981 178.10 100.77 16323 10224 16727 103.56 172.74 9696 166.76

Source: OECD calculations based on the AMAD database.

3.2 Tariffs

Analysing and understanding the effects of the TRQ system also needs information on
tariffs resulting from the URAA, useful both for describing protection levels and to de-
termine the rotation of the excess demand curves. This section thus provides information
on average Most Favoured Nation (MFN) bound rates for the countries and commodities
in our sample, including differences if any, between the scheduled and applied rates.

The protection level that emerges is very high. The calculated average tariff (in-quota,
out-of-quota, and non-quota) for the countries and commodities covered was 114 % in
1995, falling to 97 % in 2000 (Table 2). The average, although still quite high, is lower for
the countries that are endogenous in AGLINK, with an average in 2000 of about 64 %.
This is based on calculations using AGLINK world prices to convert specific tariffs to ad
valorem equivalents. The average is slightly lower when the calculations are based on
world import unit values.

3.2.1 Average tariff by in-quota, out-of-quota and no-quota

The results reported in Table 2 mask the fact that there are different types of tariffs: in-
quota, out-of-quota, and non-quota. Out of almost 3.200 tariff lines analysed, TRQ prod-
ucts account for more than half of the total, (25 % in-quota and 32 % out-of-quota rates).
Figure 4 illustrates the evolution of the analysed tariff rates during the implementation pe-
riod.
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quota tariff rate. LARIVIERE and MEILKE (2001), also using a net-trade model, examined
the implications of alternative liberalisation scenarios, (including quota expansion and
tariff reduction), on dairy markets. They report rather small changes in world prices. Fur-
thermore, their results indicate that compared to quota expansion, tariff reduction leads to
larger changes in world prices, supporting our analysis based on the empirical findings.
Ts1GAS (2000) and ELBEHRI et al. (1999) use a general equilibrium framework to examine
the TRQ issue. The trade component of their model is based on Armington specification,
able to track bilateral flows but restricted to dealing with allocated quotas only. TSIGAS
2000 found that reducing tariffs (and export subsidies) lead to greater welfare gains in
most regions than expanding the quota. ELBEHRI et al. (1999), even though using a CGE
model, only examined the sugar TRQ in the EU and the US. They focus their analysis on
the welfare effects for the two importing countries and their developing country trading
partners through changes in bilateral trade and changes in quota rents. They found that
reducing out-of-quota tariff rates increases the welfare for the importing countries (the US
and the EU) while reducing the welfare of their exporting partners through lower quota
rents. They also found that expanding the quota while reducing the out-of-quota tariff re-
sults in larger gains for the exporters as quota rents fall less.

4 Implementation of TRQs into AGLINK
There are three main problems related to the integration of TRQs into AGLINK

1. A product aggregation problem, as the product definition in the UAA schedules typi-
cally is more detailed as the model’s product grouping. Many TRQs are defined at 6
or even 8 Digit-HS-Codes. Aggregating over the HS-codes does not only ask for defi-
nition of aggregation weights (values or physical quantities, imports only or total
market appearances, base or current year figures), but typically leads to a mixture of
in-quota, out-of-quota and no-quota imports.

2. A spatial problem, if TRQs are open to specific trading partners not matching the
system’s regional break down, a problem further accentuated in a net-trade system as
AGLINK.

3. The discontinuity of the function, which describes the tariff as a function of the import
quantity, not suited for gradient based solvers used by many existing trade models.

Up to now, many modelling systems have either neglected TRQs or handled them by set-
ting lower bounds on the imports equalling the TRQ quantities, for example FAO’s World
Food Model. In the latter case, it is assumed that in-quota tariffs ensure imports at TRQ
level, and the price linkage function is defined based on the out-of-quota tariff. Implicitly,
the case with quota under fill is neglected, and the case where the quota is binding occurs
at the wrong domestic price.

In the following, three approaches to incorporate TRQs are shortly discussed:
(1) A discontinuous price linkage function, introducing endogenous tariff (equivalents)
(2) Replacing the price linkage by a continuos quantity linkage

(3) Smoothing the discontinuous price linkage function.
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4.1 Discontinuous price linkage function implementing a TRQ

The relations between the applied tariff respective the tariff equivalent of the quota ¢,,, the
TRQ quantity trq and the import quantity imp can be written as:

t, V imp<itrg 0V imp—trg<0
equation (1) t,=1 Y imp=trq Stwar=t,+t -1,V imp—trg=0
1,V imp>trq t,—t,V imp—trg>0

The tariff equivalent of the quota ¢, is defined by equations clearing regional markets at
quota levels. The system requires to double all regional behavioural functions and market
clearing equations for markets under a TRQ in order to determine internal prices at TRQ
quantities, thus determining the tariff equivalent of the quota. Most TRQs in AGLINK are
modelled according to this solution. Interestingly, the solver worked quite stable in our
tests, probably due to the fact that few regime switches were required and, that the recur-
sive-dynamic framework distributed the total changes over the individual years, so that in
each year only minor shifts were modelled.

4.2 Continuous quantity link

A policy regime as currently applied in the EU presents a specific case, where subsidised
exports are used to release internal market pressure. Higher imports, as provoked by the
introduction of TRQs, increase market appearance, and the resulting price reaction may
trigger higher subsidised exports. A net trade approach is hence not suitable. AGLINK
employs behavioural functions for subsidised exports and intervention purchases, driven
by the difference between domestic EU market and intervention prices. The market price
in the EU can hence no longer be directly defined by a price linkage function. Instead, im-
ports are written as a function of domestic prices pg and import prices derived from world
market prices py and the relevant in and out-of-quota tariffs:

trq b, +1,]< pa <[p, +1,,]
equation (2) imp=13trq (p,,/[pw +1,, A4 Dy 2 [pw +tnq]
’rq(P.z/[pw""iqD pds[pw+tiq

The step-wise differentiable equation states that the imports are equal to the TRQ quantity
if the domestic price is between import price at in-quota and out-of-quota tariff. Imports
rise rapidly if the domestic price exceed import prices plus out-of-quota tariff (second
line), and fall rapidly if internal prices undercut import prices at in-quota tariffs. The ex-
ponent s applied to the price relation defines the steepness of the response and must be
chosen as a compromise between accuracy and solvability.

4.3 Smoothing the discontinuous price linkage function

Discontinuous functions are hard to handle by gradient based solvers, and are therefore
typically smoothed out by appropriate functions, choosing an optimal combination of ac-
curacy of deviation from the non-smooth function and feasibility for the solver. The fol-
lowing sigmoid function can be used to smoothen a 0-1 variable depending on x (DRUD
2000):
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sigm(x)=exp(min(0, x))/(1+ bexp(—abs(x)))

WD) i sigm(0)= (1 +0)=a e b= /-1

equation (4) sigm(x) takes on values between 0 and 1 with

lim sigm(x)=0, lim sigm(x)=1.

The formulation was successfully tested by Martin v. Lampe in the WATSIM modelling
system. In order to adjust the spread to the difference between in and out-of-quota tariff,
the expression is simply multiplied with it. Driving the function at quota values through
tm) _ti‘l —1

t,—t,

e iq

the tariff equivalent requires b=

As it turned out, the above formulation was not necessary to be employed for the current
scenarios in AGLINK.

5 Summary and conclusion

The TRQ system that emerged from the URAA was a useful first step to increase market
access by converting non-tariff barriers to tariffs and opening market opportunities for
“sensitive” products by establishing quotas. Minimum access quotas were supposed to in-
crease during the implementation period and out-of-quota tariffs were to be reduced, while
imports within the quota were to be facilitated by relatively “low” in-quota tariffs.

This paper examines only one aspect of market access - the TRQ system and the associ-
ated tariff structure, while abstracting from quota administration issues that also influence
market access. Market access, or lack there of, also depends on factors such as domestic
policies, non-tariff barriers, such as sanitary and phyto-sanitary standards and the possible
anti-competitive behaviour of some state trading enterprises, among others.

The analytical framework shows that only one instrument is binding at any time, that the
binding instrument may change over time and that it can change for different commodities
within a country and among commodities between countries. An ex-post analysis of the
fill-rate of the TRQs during the last years shows that many TRQs in OECD countries were
under-filled, and accompanied by non-quota imports under HS-tariff lines aggregated into
the same product for the current analysis. Increased market access in that cases can be ex-
pected if (1) the in-quota tariffs are reduced and/or (2) MFN tariffs are lowered. The few
modelling exercises found hint in the same direction: general MFN tariff cuts held a
higher liberalisation potential compared to changes of the quota quantities or in-quota-
tariffs.

From a methodological perspective, modelling TRQs faces similar regional and product
aggregation problems as the design of multi-commodity models in general. The TRQs are
often defined rather specifically at 6 or even 8-digit level HS code, and in certain cases
such as the EU, partly allocated to individual trading partners, and in some cases historical
shares are used, even at import firm level. Additionally, TRQs introduce a non-
differentiable relation between import tariff and import quantity, more easily modelled

“using a Mixed Complementary Approach. Where the latter is not accessible, smooth ap-
proximation may be used. Last not least, certain policy regimes as simultaneous imports
under TRQs and subsidised exports in the EU may require specific solutions.
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