%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & 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.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

T

AP

” .

Global Trade Analysis Project
https://www.gtap.agecon.purdue.edu/

This paper is from the

GTAP Annual Conference on Global Economic Analysis
https://www.gtap.agecon.purdue.edu/events/conferences/default.asp



How Bilateral Trade Deals Get in the Way of Multilateral Agreements
Jayson Beckman, Economic Research Service, USDA
Maros Ivanic, Economic Research Service, USDA (corresponding author)

Saleem Shaik, Economic Research Service, USDA

Abstract

Aghion et al. (2007) developed a dynamic bargaining model that considers bilateral versus
multilateral trade agreements. Employing a ‘Nash in Nash’ applied general e@ﬁum
T

framework, we provide empirical evidence for their approach. Considering s-Pacific
Partnership (TPP), our model determines the welfare maximizing set @f b @ ar trade
agreements by sectors (there are ten) and compares that to an agree nwefving all
countries/sectors. We find that a multilateral agreement generates T& ective welfare than
most bilateral agreements and that this welfare gain is unlik@@ieved by countries’
individual pursuit of bilateral agreements. We find that super ity (i.e., additional welfare
associated with the expansion of free trade to additional seftorg®d countries) holds across all
regions and all sectors, but not for every pair of reg10 tors. Thus, it is possible for a set
of regions to increase their collective welfare by ex 6 g some sectors from their trade

agreement. &
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1. Introduction

Economists generally agree that free trade is beneficial to the global economy as lower tariffs
and more competition generally leads to higher global welfare through lower prices for
consumers, ! but there is some disagreement on the approach to get there. The World Trade
Organization (WTO) was formed, in part, to pave the way for large-scale multilateral
agreements, but agreements such as the General Agreement on Tariffs and Trade (GATT) and

the Uruguay Round have largely been few and far between, while region. agreements
2

(RTAs) and bilateral trade agreements have proliferated.? Previousl ate among the

appropriate approach to freer trade was primarily focused ol e multilateral agreements
versus trade agreements involving fewer countries; but, m(@cently, this debate has shifted to
the virtues of bilateral agreements versus multilate ements (i.e., an agreement between
two countries or an agreement with more thgp twountries). Perhaps the most well-known case
of this is the withdrawal of the Trans a@artnership (TPP) and the subsequent pivot to
bilateral agreements by the United ¥gtes in 2017.

Those who favor t %ecal approach note that these agreements can achieve more
(since they can be indj negotiated rather than considering the incentive structure of more

than the two cé @ ) and that multilateral agreements have become too unwieldy and large

(Richter, 2014). In addition, it is noted that for wealthier countries, such as the United States,

' Of course, there could be localized effects where cheaper imports might crowd out domestic production, but in the
aggregate, more trade is thought of as being welfare increasing (Marchand, 2017).

2 Large-scale multilateral agreements are referred to here as those involving the entire WTO. We refer to multilateral
agreements as reciprocal preferential trade agreements between more than two partners and bilateral trade
agreements as between two countries. Note that the WTO refers to all trade agreements with two or more partners as
regional trade agreements.
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bilateral negotiations create more leverage given the much greater size of their economy relative
to potential partners (Williams, 2018). The opposing view is that bilateral trade agreements take
long to negotiate, and that each new agreement must be ratified (by Congress for the United
States, for example) (Wharton, 2017). In a global sense, bilateral agreements also have the
difficulty that they are often implemented one at a time, so that the gains made in the
negotiations, e.g., tariff reductions, opening a new tariff-rate quota (TRQ), removal of non-tariff
measures (NTMs), might not be relevant if countries provide more access to s in future
agreements.® Finally, bilateral agreements may lock countries in secof® @ade regimes where
no further welfare may be gained by liberalizing trade increment gh additional bilateral
L 2
agreements even if welfare could be gained by a multilater. & ent.

The debate arguing the merits of the different (roa es to freer trade continues,*> but
there is very little work comparing the multilat l®oach versus the bilateral approach using
analytical methods. Mon and Kakinaka (20 investigate how bilateral and multilateral
agreements relate to household ingomeN ality; although they conclude that there is no real
evidence on which approach reguces Mequality the most. Those that have compared the two

*
approaches, have often u? b¥gaining model to do s0.% Aghion et al. (2007) consider whether
3 For example, Japan is known for having high tariffs, specifically, TRQs on beef (Beckman et al., 2021). This TRQ
is often a target in their bilateral agreements, and they often provide better access in each subsequent agreement.
Sometimes there is an escalating clause that triggers additional access for an earlier agreement, but this is not always
the case.
4 Regional trade agreements are authorized under the WTO and are encouraged because they might lead to more
global multilateral reform. The number of these agreements are over 350 in 2022 (WTO, 2021a).
5 Gravity models have been the predominate tool to illustrate that trade has largely increased under trade
agreements. Some examples include (Baier and Bergstrom, 2007; Baier et al., 2019; Grant and Lambert, 2008).
Relative to our work here, however, gravity models typically provide an ex-post approach ex-post approach and
provide no insights into the choices a country might make.

¢ As noted in Muthoo (2000), a bargaining model revolves around the situation in which two or more players have a
common interest to co-operate but have conflicting interests over exactly how to cooperate.
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a country might negotiate trade agreements with subsets of countries or engage in simultaneous
multilateral bargaining with all countries at once. Saggiy and Yildiz (2010) use a similar
framework but allow all countries to negotiate trade agreements (thus they are not required to
choose between joining a single grand coalition with a leading country or staying out), and they
allow the formation of multiple agreements.

The previously mentioned papers used bargaining models, but they often exclude any
feedback from informing the model. To remedy this, research such as Bagwg 1. (2020);
Perroni and Whalley (2000); Saggiy and Yildiz (2010); Yilmazkuda azkuday (2014)
use an approach referred to as ‘Nash in Nash’ in that a solution is XVer multiple iterations
in which no country is better off, with changes being made dlfferent model iterations.
However, these papers are highly stylized (presenting()—re ion by two-sector examples, or, at
most, three regions or three sectors) and prese 't@idence on what might happen on a
country-by-country basis. In addition, man them (Ossa 2011; Ossa 2014; Bouét and Laborde
2018) still make some sort of ass t1 ut the Nash equilibrium setup (in these examples,
they impose an already known gariff O all countries).

*
ure on the approach to freer trade, we use the ‘Nash in Nash’

To contribute to thEWNe
approach to deteggai ntries are better off negotiating bilateral trade agreements or in
joining a multila greement using an applied general equilibrium model (GTAP), using
welfare as our comparison. Using TPP as an example, our model iterates over solutions for
bilateral agreements for every combination of traded sectors with every other TPP partner. We
assume that the country can negotiate and enter into the bilateral agreement which maximizes its

welfare as long as it does not lower the welfare of its partner in the agreement (i.e., every country

will accept a deal which does not lower its welfare). In subsequent iterations (i.e., the Nash



aspect), each country reviews its existing bilateral agreements and, depending on the trade
agreements that are most beneficial, it may keep the agreements in place, modify them, or even
cancel them altogether, again as long as the partner in the agreement is not made worse off. Once
we arrive at a Nash equilibrium for the bilateral agreements, we compare the results to one of a
multilateral agreement. We also provide a robustness check to our results, using different
iterations of the bilateral approach based on different ordering of countries. Another contribution
of our work is the use of an applied general equilibrium model to calculate o es of the
bargaining games. This means that instead of considering broad class oare functions, we
were able to solve the bargaining game with specific welfare func t are implied by the

L 2

model, including the functions measuring coalition welfare c) ities (i.e., welfare

implications of other countries concluding a trade agr@en or third countries) and the level of

coalition superadditivity (i.e., the additional w@erated by a country joining a trading

block).
O

In the work most similar 0 wrs, Aghion et al. (2007) consider sequential versus

2. Methodology

multilateral bargainirg% out a game tree and developing some foundation for bargaining

and trade agred @

do not develop the theory of bargaining here in detail; but rather provide more information on the

ven that our work is in part a quantitative application to their work we

practical aspects of our work. To identify a set of bilateral trade agreements among the TPP
countries that would be reached by countries acting in their own interest, we formulate and solve

an iterative game where each country evaluates all possible bilateral trade agreements with every



other country and enters into such bilateral agreements that maximize its equivalent variation
(EV) without making their partners worse off.’

The algorithm works as follows: in the first iteration, each region takes turn in deciding
on joining a bilateral agreement with every other country among the TPP countries. The order of
regions taking turns is fixed as is the order in which every region will be approached, e.g., if a
region starts an iteration, it will start all future iteration and it will be the first region to be
approached by every other region. We can represent the decision as: region (@ies an offer of
a bilateral agreement with region (s) covering a set of sectors (c) whi G@IZGS region’s r
EV. We represent the sectors included in trade agreements as e dimensional matrix),
T, s of ones and zeroes withr, s, ¢ . T,. s . = 1 if sector ¢ C% d in the bilateral agreement
offered by 7 to s, otherwise T, ; . = 0. We require th lateral agreements be symmetrical, e.g.,
if a sector c is offered to be included in a bllateKQment between 7 to s then it will be
included in the agreement offered by s to

In each iteration, the offera Qconmders all possible changes to its trade
agreements with every oth. otlntry e represent the changes to the trade agreements with a
three-dimensional matri 1t offerlng country, partner country and sector representing the
three dimensio takes three possible values at each cell: 0 to keep the sector in the
agreement, -1 to ove a sector from the agreement, and 1 to add a sector to the agreement.

Again, we require that changes to agreements be symmetrical, meaning that T + B is

7 Grossman (2016) notes numerous papers that argue that governments are not motivated by economic concerns but
also political concerns.
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symmetrical across countries, e.g., if a country proposes removal of a sector from its agreement,
its protection will be reinstated by the partner country as well.

In each iteration, the offering country considers all possible B’s (changes to the
agreement) where its own EV is improved, and the partner’s EV is no worse than under the
initial state of agreements T'; the set of welfare improving Bs is thus:

()B* =VB:EVy7ryp > EV,p NEVs i = EVr
If B* is not an empty set, the offering country then proposes B € B* which rr@zes its own
welfare: ’\\'O
2) B= argmaxgep EVyr1p . \@

Because B does not make the partner country worse off, w@w that this agreement will be

accepted.

Finally, once B has been accepted, we \&Qe set of trade agreements:
3)T=T+B O

The following games therefore ta nsideration all agreements that have been concluded

. . . L 4

in the iteration. \m\‘
Equations (1—2)% ately decided based on whether concluding a bilateral

agreement leag eder welfare gains than doing nothing (i.e., keeping the current trade

0

regime). During atMteration, each of the twelve TPP countries evaluates equations (1-2) for all
eleven partners, following the same ordering. Because of the inherent asymmetry in equations
(1-2) where the first (offering) region seeks the welfare maximizing agreement, while the second

region merely accepts anything offered by the first region that does not make it worse off, the

equations need to be evaluated 12 x 11 = 132 times. This means that even the country that is last



to negotiate is given the opportunity to offer its own welfare-maximizing bilateral agreements to
those countries with which it may have already agreed on different bilateral agreements.

After all the games end in the first iteration, the model continues for additional iterations,
under the same assumptions, except the current trade regime now includes the existing bilateral
agreements agreed to in the previous iteration. Hence, countries will only adopt new bilateral
agreements or modify the existing ones if they maximize the welfare for the first region without
making the second region worse off. The Nash equilibrium concept is introd ere in that all
regions in the subsequent iterations know what each other is doing—If, @y make a
participation decision. Countries again make their decisions (goi b step 1), the model
concludes at the point when no country benefits by changi ’& rticipation decision. The
solution obtained from the game is therefore by deﬁnf% lz§a)sh equilibrium because no
country can benefit from changing its strategy er countries do not change theirs. Using
our notation, the set B* obtained by equatiowis an empty set for each country. However,
because the equilibrium is obtain ies’ taking turns in the same order in each iteration,

*

it is possible that the solutio%ath— pendent and that multiple Nash equilibria exist for
lating countries.

different ordered sets of
There ar ' WAportant restrictions that we included in formulating the game. First,
countries are ogwed to consider two possible states for each sector: either a sector is fully

included in the bilateral trade agreement, or it is not included, and its tariffs remain unchanged.®

Second, when countries agree on including a sector in their bilateral trade agreement, its tariff is

8 This assumption is quite reasonable for the vast majority of sectors, especially for manufacturing where there are
only a few instances of a sector being excluded in tariff liberalization (e.g., automobiles or automobile parts).
Agriculture is the main exception; hence, our work breaks out agriculture into several different sectors.



reduced to the level that the country indicated during TPP negotiations, and that rate is available
to every other country, i.e., if a bilateral agreement is concluded with another country, that
country will get the same preferential rates.

Initial tariff rates are noted in Table 1—these provide a range across the sectors and the
two largest rates (all bilateral tariffs would require numerous tables, which are available upon
request from the authors). Some general trends emerge from this data, which could impact what
sectors are included in the bilateral trade agreements. 1%: Brunei, Peru, and Sj ore tend to
have zero duty rates for most sectors initially. Brunei and Singapore a?ed since their
small size dictates that they have to be open to trade to keep dom ®es low. The only
product that they have a tariff on is processed food, which i ¥ xﬁor that every country in TPP
has a tariff on. Peru tends to have low Most Favored ]{ion FN) rates, in general (WTO,
2021b)—and they also have a trade agreement 'tost every country in TPP. 2": No
country has a tariff on services. Jafari and 'MZOU) note this, and they also calculate NTMs on

riffs. 3'9: All countries have a tariff on

services, but in this work, we onl
manufacturing, except for Singgpore. Wustralia and New Zealand tend to have their highest

*
tariffs on manufacturing.? xy is heavily protected by many countries. As noted in Beckman

et al. (2017). dai &

has led to relati gher tariffs compared to other sectors. 5™: Tariffs on agricultural products

th rice and sugar, TRQs have been maintained in the WTO, which

tend to be much higher than those for manufacturing. Beckman (2021) notes that only twelve out
of 114 countries had a lower average tariff on agriculture compared to non-agriculture—and 10
of those twelve have very low tariffs on both sectors.

The TPP rates are noted in Table 2 and indicate that most tariff rates would have been

reduced to zero. Most protection that was to remain was in agriculture, the exception being



manufacturing in Japan. The tariff in this sector of 9.03 percent is largely because of the tariff on
petroleum/coal products. For those remaining sectors with tariffs, Canada’s dairy and Japan’s
rice and beef tariffs are the most prominent, but apart from Japan’s rice, they do represent
improvements on the initial rates (which were 50 and 35 percent in the highest instances). One
other consideration is that many of the TPP countries had bilateral trade agreements with each
other (or a regional agreement, in the case of the North American Free Trade Agreement

(NAFTA)), but tariff rates still existed on many sectors. TPP would have rep many of these

with duty-free access.’ ’\
To make our framework operational, we use the latest (ve x GTAP database and
L 2
. W11 our scenario, we consider

GTAP model to evaluate each bilateral trade agreement’s 1
twelve countries (those that were part of the TPP) out {ﬁtgg regions included in the model,
and ten sectors (see Appendix 1 and 2 for the r '@Ad sectors in the model). The smaller
number of sectors is required to limit the m&er of possible bilateral trade agreements for each
country to consider and to save cqpu e—the maximum number of unique bilateral trade

agreements that each count%t ev¥uate is 1,024 if each sector can be further liberalized.
5\ .

% One other point regarding the initial/final rates and existing trade agreements is that the experiment takes the rates
as is, without any information regarding existing trade agreements. The results that we present could be viewed as
being indicative that a country would not have such an agreement if presented with the option again, or no more
trade could be gained--since tariffs are likely lower than MFN in the initial set up. We think if a bilateral pair is not
selected, it is more likely the case of the latter.

19 The model we use assumes perfect competition and constant returns to scale. Our implications could be sensitive
to different types of market structure, i.e., Armington vs monopolistic competition or Melitz vs Ricardian; but we
are confident in that the overall result would hold. Future work could test this assumption, perhaps using the
information that the monopolistic competition setup provides information on gains from trade (Feenstra, 2018;
Krugman, 1979); or the breakdown of allocative efficiency offered by Holmes et al. 2014; or the finding that in the
Armington model all adjustments take place on the consumption side, while in other models, adjustments are also
made in labor (Arkolakis et al., 2012).
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3. Modeling Results

3.1 Bilateral Agreements in TPP

As mentioned before, the model goes through several iterations to reach the equilibrium. At each
new iteration, countries know what other countries are doing, and they can alter their welfare
maximizing decision. For one scenario of a particular ordering of countries whose results we
describe here, it takes 20 iterations to arrive at the final solution—as there are changes in each
iteration before that, and the algorithm stops when there are no more change@ we note that
there is an increase in welfare for TPP partners of $24.5 billion (in the K ash solution).
Despite the increase in total welfare for the TPP countries, so € jes have a decrease in
welfare in this simulation—Brunei, Malaysia, and the USAC)N ).!! These three countries all
have an increase in their exports but examining the w&are results in detail can provide
information on the welfare loss. Welfare is bro&@nto three components in our model
(Beckman, 2021): allocative efﬁc1ency al distribution of goods and services—which
involves the redistribution of res r sectors; terms of trade (ToT), which is the ratio
of export prices to import pi c or a region; and investment, how well a region can attract
foreign investment, bas e proﬁtablhty of the region given the change in scenario. As
noted in the firs &%able 3, all TPP countries have an increase in allocative efficiency—
the increase is hi t for Japan, indicating that trade agreements lead Japan to reallocate
resources to more efficient producing sectors. ToT effects are mixed. In general, ToT effects

globally will be around zero—the total impact for TPP countries is positive ($12.9 billion),

' Gilbert et al. (2018) also estimate that some countries would experience welfare losses—and similar to our result,
Japan and Vietnam are among the countries that have the largest welfare gains. Even though these countries are
estimated to have a loss in welfare, the loss would be greater if they do not join TPP.
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indicating that the rest of the world not involved in TPP loses welfare from this measure. But
within the TPP countries, some countries have a ToT loss. This drives the total loss for Brunei,
Malaysia, and the USA. The impact is relatively small except for the latter, investigating further
indicates that the USA has a loss from a decrease in the price of their manufacturing and services
exports. Note that Japan is also estimated to have a decrease in their ToT, but the larger increase
in allocative efficiency outweighs this loss. The change in welfare from investment is relatively
small.

Chile has the biggest welfare increase, and at the same time, tifgJ4 % ecrease in total
exports. This result is largely because they have a large decrease i s (and production) of
almost every sector except for the resources sector. There, t ’N an increase in exports of 38
percent, which coupled with an increase in the price OQGQOUI‘CCS, leads to the large welfare
gain. Thus, the bilateral agreements seem to en shift in production/trade focus for
Chile—which bilateral agreements are nowwssed.

Table 4 presents the result, ectors and what countries have bilateral trade

*

agreements for the initial siruxlat:on. his initial simulation is when countries have exclusive
access to their potential by aMrade partner’s market. There are 66 potential bilateral

agreements that eWched, and 9 sectors which these bilateral agreements could cover.
First, note thatQindicate that no bilateral agreement would include tariff reform in all 9
sectors. The most is 7 sectors in the Mexico-New Zealand agreement. There are 5 other
additional agreements that cover 6 sectors (Australia-Canada, Australia-Mexico, Australia-USA,
Canada-Singapore, and Japan-New Zealand). In total there is the possibility for a trade
agreement covering 66*9=594 sectors/partners, but the results only indicate that agreements

would be in place for 110 (so, less than 20 percent of the total sectors/partners would be

12



covered). And results indicate that one country (Malaysia) would not enter in an agreement with
any other TPP partner. The model indicates that the USA would only enter into an agreement
with Australia—a country that they already have an agreement with. The model indicates that
Australia would enter into the most trade agreements—with all countries except for Malaysia
and Singapore.

The final Nash solution indicates some differences from the initial scenario in terms of
sectors/partners (Table 5), indicating that countries change their decision bas what others
are doing (the specific welfare-CGE results presented before in Table® aed on this final
Nash solution, rather than the initial solution). The first thmg to n hat there are more
agreements than what occurred in the initial iteration. That j \ first iteration, the model
estimates that just a little over half (34 of the 66 possi 1(g(?f the bilateral agreements would
not take place. In the Nash equilibrium, there a 2 instances where a bilateral agreement
does not take place. Thus, once regions are&e that others are making agreements, they make
similar agreements so that they dggot ore welfare from not doing anything. There are 11

*

instances where a bilateral ainent atures only tariff reform of a single sectors; but many of
several sectors. There are 17 instances of agreements including

the agreements feature re
at least half of t

Finally, e that there are some sectors that tend to be included in the bilateral
agreements more than others (and likewise, those that are not often included). Figure 1 presents
those sectors that are included in a bilateral trade agreement, for both the initial simulation and
the final Nash equilibrium. First, note that those sectors with the highest average tariff across all
TPP countries tend to be those included in trade agreements the least. Those are the agricultural

sectors: cbf (beef), dai (dairy), and ric (rice). These three sectors also tend to have the largest

13



increase in inclusion in trade agreements between the initial and the Nash solution—indicating
that as more countries get access, more countries join so that they also receive access. For
example, rice was only included once in the first iteration, and 6 times in the final iteration.
Apart from having one of the three highest initial tariffs, rice was also the highest tariff for all of
the instances where it was reformed in the Nash scenario—often involving Malaysia. Second,
those instances that tend to be included in bilateral agreements the most, also tend to have the
highest trade values. Mfg (manufacturing) is the sector included in the most ents for both
the initial and the Nash solutions, and its trade value is more than 3 ti @o 11 the other
sectors combined (except for services, which, since there is no ch he tariff, is not
considered). The two other sectors with the largest trade V&é} (resources) and pfd

(processed food)) are the also the sectors that are incl ™ and 3™ most across both the

initial and Nash solutions. @

3.2 Multilateral Agreement Result O

To address the question of bilateralhge multilateral agreements, we also discuss the results for

L 4
the multilateral simulatioXVRP). First, note that the multilateral agreement with all the TPP

countries would lead to%

as the red line ¢ re. (The simulations noted in the figure represent further scenarios that

case in their welfare by $27.4 billion (Figure 2). This is depicted

we undertake, as will be explained later.) This welfare increase is higher than that for the
bilateral case—indicating that (at least in the case of TPP), a multilateral agreement leads to a

larger welfare than that for bilateral agreements.'? But, as noted in Table 3, welfare is not always

12 Although many of the TPP studies in the literature consider complete tariff liberalization, Gilbert et al. (2018)
notes that excluding some products leads to a drastic cut in trade gains—in particular, for agriculture. Their results,
excluding liberalization in sensitive products are echoed here as not all sectors are liberalized in each agreement.
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greater for each individual country. The difference is only $1 million for Brunei, but the USA (a
difference of $1 billion), Mexico (a difference of $170 million) and Malaysia (a difference of
$21 million) all have sizeable differences between bilateral and multilateral agreements. The
largest welfare difference occurring for the USA suggests that their bilateral approach to TPP
could have been warranted.

Table 3 also breaks down the welfare change by type, which sheds some light into why
the USA has a larger welfare decrease. Again, the USA has an increase in al ve efficiency,
but also a larger decrease in ToT. The ToT decrease is despite the US %largest
increase in exports (tied with Vietnam), as the sectors that they ar. ng more of have a
decrease in their export price. In addition to the larger decr: N elfare from ToT, the USA
also has a larger decrease in welfare from investment { the Itilateral scenario.

In terms of countries who gain the mos ultllateral agreement, Japan now has the
largest welfare increase (as the ToT result i%cally flipped). Japan had previously entered into
a large number of bilateral agreements ing more than half of the sectors), but the

*

multilateral agreement that %re in almost every sector (except for rice, beef, and
elfare gains. The two countries with the next largest welfare

manufacturing) leads to

($484 million) a

under the multil ent have very little change from the bilateral agreements. Canada
anpore ($231 million) are the countries that gain the most in terms of

multilateral versus bilateral agreements.

3.3 What if countries negotiate their bilateral trade agreements in a different order?
The previous scenario specified the order of countries deciding on a bilateral agreement using an

alphabetical order—so Australia would be first, followed by Brunei and so on (the exception is

15



that the USA was last, not Vietnam). We conduct alternative scenarios that ask if the results
would differ if the order is different. Although this is more a computational exercise, it could
mimic real world behavior where bilateral agreements are entered into at different times, with no
specified order. For example, Japan might have a trade agreement with Australia first, then enter
into an agreement with the USA later. The purpose of this exercise is to effectively say whether
welfare under bilateral agreements could ever be more than that for a multilateral agreement
using multiple combinations of bilateral agreements.

The number of potential bilateral agreements based on rearran®j @ordering is vast—
thus we conduct a scenario where we run the simulation with the gfiyn¥order in reverse (this is
the second column in Table 6), and also a sampling of orde : ly selected (the rest of
Table 6). First, Figure 2 presents the welfare results f{hese ilateral agreements—the figure
displays simulations by increasing welfare. As t@though welfare is higher in many of the
simulations relative to the initial bilateral e®librium, it never exceeds that for the multilateral

scenario.

Rather than examiningx&e res®ts of each of these scenarios, to illustrate how the

*
ordering of countries co e the results, we explain the results from the reverse order
scenario. Table tShie results for this scenario, with welfare decomposed as was before.
First, notice tha though the USA is now selecting trade agreements first (rather than last in

the initial scenario), they still have a decrease in welfare—and again, the largest decrease in
welfare. And, the model indicates that the welfare loss for the USA is even larger in this
scenario, -$2.4 billion compared to -$2.1 billion. The model estimates that the USA would enter
into more bilateral trade agreements if the order is reversed (with every country except for

Vietnam), which indicates that they are receiving benefits, since the alternative is to have less

16



trade agreements (but, they are hampered even more by even lower export prices). Results are
available upon request in terms of what countries and what sectors form bilateral agreements, but
we do note that the USA and Vietnam would have the largest number of individual
agreements—suggesting that the order does play an important role into bilateral trade
agreements.

There are 51 bilateral agreements when the order is reversed (in the final Nash
equilibrium). This compares to 54 in the initial scenario. And again, many of, reements
feature multiple sectors being included—more than half (30) of the ag?i ave 5 or more
sectors included. This is an increase to the initial scenario. F inally% e that the regions with
the largest welfare gains are largely the same—Chile, Japa ’N\etnam.

Although presenting the results for all of the p ibgeenarios is not possible, there are
some overall observations that can be gleamed§ @ hrgely revolve around what happens to
the agricultural sector in the TPP scenario. &entioned before, agriculture tends to have higher
tariffs in place than non-agricultugg, In on, the majority of TRQs in place are on
agricultural products, and oftengfeatur® very high over-quota rates that effectively prohibit
imports beyond the quot. x;n et al., 2021). Finally, Li and Beghin (2012) note that NTMs
tend to be in pla Itural products more than non-agriculture; and Beckman and Arita
(2017) note that s and TRQs often coexist in the most sensitive agricultural sectors,

combining to restrict trade. As such, agricultural sectors that are known to be sensitive and
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highly protected (e.g., beef and dairy) are featured in our model to see if they would be
liberalized.'?
Across the 10 simulations that we conducted; the following were the set of bilateral

pairs/sectors that were liberalized the least often:

¢ Dairy from Singapore to Canada (tariff of 46 percent), never liberalized;

o (attle/beef from Australia to Japan (tariff of 26 percent), never liberalized;

e Cattle/beef from Canada to Japan (tariff of 24 percent), never liberal@

e Cattle/beef from New Zealand to Japan (tariff of 24 percent) L @éralized;

e Dairy from USA to Canada (tariff of 30 percent), libir 17 % of the simulations.
And finally, the last bit of information relates back to Figu@ estimate that the probability
of including a sector in an agreement is correlated with{uts tariff (the correlation is 0.34). Of

course, the tariff goes both ways, just including @er tariff leads to a higher correlation

(0.44). Although the correlation is strong wd in Figure 1, the tariff tends to be lower for

sectors that are high value, and th. sectors that have the largest increases.
L 4
3.4 Do bilateral trade n ti®ns always conclude?
The algorithm that w simulate a series of bilateral trade negotiations results in a set of

ause countries are not allowed to negotiate tariff rates, only which sectors
they would like to include in the agreement. The discrete nature of welfare outcomes creates a

possibility that during iterations of negotiations, countries may not reach a stable equilibrium but

13 One interesting point regarding the disaggregation of agriculture, is that if agriculture is considered in the
aggregate—as what has been done in the past with these Nash in Nash models (for simplification reasons), the USA
actually has a positive increase in their welfare under the bilateral agreements. This is because a high level of
aggregation allows for a lot of substitution (since everything is included in the sector), and there are not the
individual nuances of the sensitive sectors that the USA does not get access to when the sectors are disaggregated.
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instead will keep negotiating around the equilibrium point in circles.'* However, even if a stable
equilibrium (end to the game) may not always be reachable, because of the extreme large number
of discrete choices of sectors and partner regions, the negotiations should converge to a very
narrow band of outcomes.

In our simulations, we encountered only once a simulation that did not reach a stable
equilibrium. Instead, during simulations after iteration 19, countries found themselves with the
same set of bilateral trade agreements as in iteration 13. Even though there W?\all
differences between the agreements reached in iterations 13—19, each?& iffered from all
others by at most four sectors across all bilateral agreements. Eve portantly, the total

L 2

welfare gain of the agreements moved in a very narrow ba are gains between

$25,957,262,317 and $25,957,255,100 (difference of KZI

3.5 Do multilateral agreements always ener& more welfare?
In general, all the results presented thus ate that a multilateral agreement generates more
welfare than bilateral agreements. e address if this is always the case—based on the
concept of superadditivity, cstaplish conclusively whether a multilateral agreement is always
better than a set of bilat%- s, we would need to evaluate each possible bilateral agreement.
Because there '4@ thousands of possible agreements under our model set up (twelve
countries, ten sectors), such a task is beyond our current computational power.

Instead of evaluating each possible bilateral agreement, we instead explore a weaker

proposition that removing a single sector between two countries from a multilateral agreement

14 This is also sometimes the case in actual negotiations. For example, in TPP, dairy negotiations were circular with
New Zealand and the USA looking for more access from Canada, Mexico, and the USA (for New Zealand),
prolonging negotiations (Successful Farming, 2015).
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can improve welfare. If this is, in fact, true, then we can conclude that a multilateral agreement,
such as TPP, does not exhibit superadditivity since more welfare may be achieved by excluding
parts of trade from the agreement. Finding the opposite would not allow us to draw any
conclusions, however. To answer this question, we only needed to run 660 simulations where
one sector/exporter/importer component is excluded from the multilateral agreement. In 80 of
these cases, we found that the exclusion increased welfare. Although the change is usually small,
in one case, welfare was increased by $71 million. Thus, we cannot always ¢ de that a

multilateral agreement will always generate more welfare. ¢

Finding that excluding parts of trade from a multilateral a%&t can occasionally be
welfare improving, we then turn to the important question : cMuch exclusions could
actually be negotiated as a part of the bargaining gamgghat W¢ introduced earlier. To see which
of the 80 cases of welfare would be implement @ hIculate the welfare gains to the countries
that would need to negotiate these exempti&ve find that only in eight cases, the exemptions
would be mutually beneficial and gher reed upon in our bargaining game while the 72 of
remaining exemptions would eigher bdnefit third countries only or would not benefit both
partners and therefore w. Ko;e agreed.

Althoug ﬁ% superadditivity does not hold for the TPP agreement represented
by the model at ost granular, bilateral sector level, we consider whether weaker forms of
superadditivity may still hold, specifically the superadditivity of countries and superadditivity of
sectors (i.e., removing any country/sector makes the combined welfare come down or, at most,

remain unchanged). To verify superadditivty of countries, we calculate welfare of 66 simulations

where entire trade is excluded between two countries; we find that superadditivity holds at the
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country level.!®

We also find that superadditivity holds for sectors by running ten simulations
excluding one sectors from the bilateral agreement.

While our findings are by no means surprising, they serve as an important reminder that
the analysis of multilateral, multisector trade agreements in an environment of numerous
domestic and global connections (including our representation of the world economy with an
applied general equilibrium model) cannot be perfectly approximated by stylized assumptions.

While multilateral and more comprehensive trade liberalizations tend to be w. @ improving,

small exceptions are possible.

4. Conclusions 5@'

The number of global trade agreements continue to 1ncreasO1 in the absence of a large-scale
multilateral agreement in the WTO, these trade g &s have either been bilateral or with
more than two countries. Previously, the d te&ween which path to take for more global trade
was between the bilateral approach a: ‘@ multilateral agreements; but the path taken by the
U.S. in the Trans-Pacific Partnersh ursuing bilateral agreements rather than the multilateral

L 4
approach), has led to a de ctween the non-WTO approaches. Using a Nash in Nash setup in

an applied general eq{@n model, our work provides, perhaps, the first definitive proof that a
multilateral, re @ rade agreement is generally more welfare enhancing for all parties. But our
results show that if countries are left to negotiate their own bilateral agreements, they most
frequently stop at some point where they maximize their own EVs and any further liberalization

is not possible (no country benefits from altering its agreements). Each of the simulations shows

15 This is what Aghion et al. (2017) consider in their paper--they do not prove superadditivity has to hold but
conclude that free trade follows if it does hold.
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how far the countries would get with respect to full liberalization. We never observe that they
reach a multilateral agreement, and that gap depends on which countries lead the negotiations.

Interestingly, we also find that the multilateral TPP agreement would not be the most
welfare maximizing trade liberalization option. Even though the collective welfare of the TPP
countries cannot be increased by removing any single country or any single sector from the
agreement, a handful of sectors would be exempted from the TPP agreement at bilateral level
benefiting collective welfare and the welfare of the bilateral partners. But we, that the
limited number of paths to reach higher welfare in the bilateral scenam\ he fact that
welfare differences are small) dictates that countries might be bet@ terms of time to
negotiate the bilateral agreements) starting from the multila, ement and excluding certain
sectors (which are often the sensitive agricultural sect g%e negotiations) than trying to
reach the welfare-optimal path with bilateral adgge % .

Although the primary motivation fof8is work was to examine if bilateral agreements

could lead to more welfare than a gul agreement such as TPP, our work makes several

other contributions to the hta
e Results indic & ore bilateral agreements (and covering more sectors) leads to a

& sest to the regional, multilateral result.
e Some cultural sectors remain heavily protected, even if TPP had taken place (in
particular, dairy, beef, and rice).
e The ‘Nash’ aspect of our Nash in Nash simulations highlights that countries will alter

their decisions based on what others do when negotiating trade agreements.
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e Countries might have a decrease in welfare in a multilateral agreement (or even
bilateral agreement). But they would likely lose more if they do not join—as they
would completely miss any sort of liberalization and have trade diversion.

e Much like in the real world, our results indicate that the ordering of countries in
negotiating trade agreements matter when selecting which bilateral trade agreements
they join. L.e., there is a “first-mover’ effect. This could be based on access already
granted in previous agreements, or due to the amount of access a might gain

(i.e., if there are no competitors).'¢ ¢

N
Although our work provides evidence on the welfare d'ffe%&etween bilateral and
multilateral agreements, there are further refinements that . xnade to the process. For
example, work could calculate the impacts of all the diferent potential ordering to be complete,
although the computational requirements are dK@V ork could also be done to examine other

trade agreements, perhaps comparing bila versus a WTO multilateral result—but again, this

is computationally intensive. Als focus on welfare as our measuring stick, other

*
While the meth% ctited here offer a useful strategy for a country deciding what

agreements to p &

agreements pres teresting hurdles both in negotiating trade agreements and in modeling

measures, such as GDP or tr%oul e used to compare trade agreements.
at sectors to include we note the political economy nature of trade

them. Grossman and Helpman (1995), Bagwell and Staiger (1999), and Maggi and Rodriguez-

Clare (2007) present models related to trade agreements and political pressure. Lake and

16 1t would be interesting to revisit the seminal work from Baier and Bergstrand (2004) on endogenous adoption of
FTAs to see if their framework might say something about determining the first mover in agreements; or the
‘defensive FTAs’ argument by Baldwin and Jaimovich (2012).
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Millimet (2016) note that even if a trade agreement would generate net welfare gains for a
country as a whole, the distributional impacts could undermine the political viability of the
agreement. And Celik et al. (2013) constructed a model of legislative trade policy-making in the
realm of distributive politics that shows that legislators may vote for a bill that makes their
constituents worse off. These all indicate that understanding the process of trade policy
formation is undoubtably an ongoing process.

Finally, we would like to note that the results obtained in our work ar; ed on our
applied general equilibrium model and its assumptions, which include®. @'on’s assumption
of import differentiation. The welfare calculations of trade agree therefore heavily
influenced by the Armington substitution elasticities, whic ’N e the amount of welfare lost

to trade restrictions. Replicating the results of our wo@ith ifferent model assumptions could

provide insight into the sensitivity of our resull@nodel assumptions.

o@
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Table 1: Initial Tariffs for the TPP Countries (ranges, the sectors with highest rates of protection are listed)

Australia Burnei Canada Chile Japan Malaysia Mexico  New Zealand Peru Singapore Vietnam USA
0-2 0-2 0-4 0-26 0-40 0-16 0-6 0-7 0-3
Australia (mnf:2)  (pfd: 2) (oc‘r: 4, 0 (dai: 26; (ric: 40; (pfd: 16; 0 (cbf: 6; 0 (pfd: 7; res: (pf-d: 3;
dai: 2) cbf: 26) pfd: 12) cbf: 15) pfd: 2) 4) dai: 1)
. 0-13 0-1 0-3 0-3 0-1 0-9
Burnei 0 O (ofd:13) 0 (pfd: 1) 0 (mnf: 3) 0 (mnf: 3) (res:1) (mnf:9)
0-2 0-5 0-6 0-24 0-2 0-2 0-1 0-12 -5
N o~
0-53 0-6 a
Chile 0 0 0 0 (res: 53; (pfd: 6; 0 0 0 0 g 0
dai: 29) res: 2) N 11)
0-6 0-3 0-8 0-2 0-40 0-18 0-5 0-4 -18 0-19
Japan (dai: 8; 0 (ric: 40; (cbf: 18; (dai: 5; (res: 4; (ric: 18; (dai: 19;
(mnf:6)  (pfd:3) gy (resi2ipfdid) pfd:6)  oag:8) mnf:S)  mnf:2)® @ dai12)  ric:5)
0-8 0-22 0-8 0-4 0-1 0-6
Malaysia 0 0 (dai: 8; 0 (dai: 22; 0 (oag: 8; 0 (oag: 0 (res: 1; (dai: 6;
pfd: 2) pfd: 3) pfd: 7) mnf: mnf: 1) oag: 2)
0-5 0-4 0-5 0-24 0-14 0-4 0-1 0-21 0-11
Mexico (mnf: 5; 0 . ) (cbf: 24; (pfd: 14; 0 (ocr: 4; (pfd: 11; 0
ocr: 2) (dai: 4) (dai: 5) res: 12) mnf: 2) nf: s 1) (pfd: 21) oag: 11)
0-6 0-27 0-1 0-18 0-6 0-6 0-18
New Zealand 0 0 (dai: 6; 0 (dai: 27; (pfd: 1;  (pfd: 18; (res: 6; 0 (pfd: 6; cbf: (oag: 18;
oag: 2) cbf: 20) mnf: 1) cbf: 12 omt: 3) 4) dai: 9)
0-3 0-11 0-3 0-1 N)-?} 0-22 0-1
Peru (mnf: 3; 0 0 0 (res:11;  (res:3; (oa@m 0. res: 0 0 (res: 22; (pfd: 1)
omt: 2) pfd: 2) ocr: 3) oag: 11)
0-46 0-22 0-37 1 0-13
Singapore 0 0 (dai: 46; 0 (dai:22;  (pfd! ; 0 0 0 (pfd: 13; 0
pfd: 12) pfd: 11) ric: 20) oag: 10) res: 2)
0-6 0-3 0-18 ‘)-20 0-17 0-1 0-3 0-7
Vietnam 0 0 (mnf: 6; . (dai: Jg8; (ric: 20;  (oag: 17; (mnf: 3; 0 0 (mnf: 7;
(ric: 3) (mnf: 1) .
ocr: 2) pfd: MQ pfd: 15) oag: 2) ric: 5)
0-1 0-6 0-30 0 0-3 0-11
USA (dai: 30; 0 B ric: 40; ~ 0 0 (cbf: 11; 0
(mnf:1)  (pfd: 6) ofd: 3) ofd: 20) (res: 3; mnf: 3 bfd: 7)

Source: ITC, 2021

Note: Cbf represents beef, dai represents dairy, mnf represents manufacturing, oag represents other agriculture, ocr represents other
crops, omt represents other meat, pfd represents processed food, res represents resources, ric represents rice. Importers are columns,
eXporters are rows.



Table 2: Final Tariffs Negotiated Under the TPP

Australia Burnei Canada Chile  Japan Malaysia Mexico New Zealand Peru Singapore Vietnam USA

Rice 0 0 0 0 243.25 0 0 0 0 0 0 0
Other crops 0 0 0 0 0 0 0 0 Q 0 0 0 0
Other agriculture 0 0 0 0 0.00 0.00 0 ’\\'O 0 0 0 0
Beef 0 0 0 0 4.77 0 (2 \@O 0 0 0 0
Other meat 0 0 0.00 0 0.00 0 Q)\ 0 0 0 0 0
Dairy 0 0 23.87 0 0 0 K 0 0 0 0 0 0

Processed food 0 0 0.09 0 0 @ 0 0 0 0 0.00 0
Resources 0 0 0 0 0.0

Manufacturing 0 0 0.00 0 . 0.00 0 0 0 0 0 0

\d
Services 0 0 0 & o 0 0 0 0 0 0 0 0

Source: ITC, 2021

Note: A ‘0.00’ refers to the presey p ¥iff in the sector; however, aggregating all the products within the sector leads to a final
tariff that is not different than zero:
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Table 3: CGE Results from the Scenario Comparing Bilateral with a Multilateral Agreement

Bilateral Agreements

Multilateral Agreement

Welfare ($ million)

Welfare ($ million)

Allocative Terms Allocative Terms
efficiency of Trade Investment  Total efficiency of Trade Invest Total
Australia 547 658 -14 1,191 547 680 - 1,210
Brunei 0 -111 37 -73 0 -112 o -75
Canada 221 1,162 6 1,388 340 1,498 \\ 1,873
Chile 263 9,050 148 9,461

263 9,08 150 9,496
9,569 01& 451 11,299

Japan 9,286 -1,716 260 7,830
Malaysia 250 -310 3 -57 257 & -3 -79
Mexico 139 807 -71 875 122 QG -53 705
New K

Zealand 28 294 -15 308 315 -14 347

Peru 3 147 -10 140 %D 169 -10 164
Singapore 244 685 -45 884 3 852 -59 1,116
Vietnam 504 4,058 20 4,581 \ 505 3,860 22 4,387
USA 442 -1,847 -648 -2, 478 -2,557 -975 -3,053

*

0@5\*
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Table 4: Bilateral Partnerships from the First Iteration of the Bilateral Scenario

Australia Burnei Canada Chile Japan Malaysia Mexico New Zealand Peru Singapore Vietnam USA
Australia - -- - - - -

Burnei mnf, pfd - -

dai, mnf, oag, ocr,

Canada pfd, res - - - - - o - -
Chile mfn, pfd - - - - — — —
Japan mnf, res mnf, res mnf, res Q

Malaysia - O - - - -
cbf, mnf, ocr, . oag, ocr, omt,

Mexico omt, pfd, res 0ag, res dai pfd, res - - - -

mnf, oag, ocr, omt, dai, oag, ocr, omt, cbf, dal
res mnf - —
New Zealand res pfd, res
mnf, ocr, omt,

Peru mnf, omt, pfd, res oag, ocr, pfd, res fd res pfd, res -

mnf, oag, ocr, omt, omt pfd,
Singapore pfd, res mnf dai, omt, pfd, res res mnf, pfd - - -

mnf, omt,
Vietnam mnf cbf, mnf, oag ric dai, oag, pfd, res K mnf, oag, omt, pfd mnf mnf, oag — —
dai, oag, mnf,

USA omt, pfd, res -

Note: Cbf represents beef, dai represents dairy, mnf represeq

crops, omt represents other meat, pfd represents proces

X

()

facturing, oag represents other agriculture, ocr represents other
res represents resources, ric represents rice.
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Table 5: Bilateral Partnerships from the Last Iteration of the Bilateral Scenario

Australia Burnei Canada Chile Japan Malaysia Mexico New Zealand Peru Singapore Vietnam USA
Australia - - - - - - -
Burnei pfd - - - - - -
dai, mnf, oag, ocr,
Canada a, mnf, oag, ocr mnf, pfd -- - - - - - -
omt, pfd, res
Chile pfd oag - - - - - -
dai, mnf, oag, ocr, dai, mnf, oag, omt,
Japan ai, mnf, oag, ocr, mnf mnf, ocr, res ai, mnf, oag, om . - . .
pfd, res res
Malaysia ric mnf, oag, ocr mnf - - -
. cbf, mnf, ocr, omt, . cbf, oag, omt, pfd, mnf, oag, ocr, omt,
Mexico oag, res dai - -
pfd, res res pfd, res \
f dai t bf, d f, t,
New Zealand mnf, res mnf, ag, ocr, mnf al, 0ag, ocr, omt, mnf, oag, ocr, pfd ¢ ai, mnf, oag, om - -
omt, res pfd, res pfd, res
Peru mnf, omt, pfd, res cbf, ocr, res oag, ocr, pfd, res oag, ocr, res mnf, oag nf, omt, pfd, res - -
mnf, oag, ocr, . R
Singapore mnf dai, omt, pfd, res mnf, oag, pfd, ric mnf, oa mnf, pfd -
8ap omt, pfd, res P & P \ P
f, 0aggo mnf, oag, ocr,
Vietnam mnf cbf, mnf, oag mnf, omt, pfd dai, oag, pfd, res oag, pfd, ric of. mnf, omt omgt c mnf, ocr
bf, dai, mnf,
. cbf, dai, oag, ocr, dai, mnf, oag, ocr, cbf, mnf, oag, ocr, dai, mnf, ocr, c al,mn
USA mnf, res pfd, res dai, mnf R dai, mnf, res oag oag, ocr, omt, -
omt, pfd, res, ric omt, pfd, res omt, pfd, res omt ofd, ric

Note: Cbf represents beef, dai represents dairy, mnf represent
crops, omt represents other meat, pfd represents processed foo

X .
4

man
es represents resources, ric represents rice.

cturing, oag represents other agriculture, ocr represents other



Table 6: Order of Countries in Selecting Bilateral Trade Agreements

First Reversed Random Random Random Random Random Random Random Random
Australia USA Mexico Malaysia Malaysia Vietnam Malaysia Singapore  USA Japan
Brunei Vietnam Brunei Australia ~ Vietnam Peru Peru Mexico Australia Singapore
Canada Singapore Peru Mexico Australia ~ Australia Australia V@ Vietnam Mexico
Chile Peru Chile USA Singapore ~ USA Singapoge 0 Brunei Canada
Japan New Vietnam Peru Japan Chile Brunei \Australia Peru Chile
Zealand
Malaysia ~ Mexico Singapore New USA Singapore N New Japan USA
Zealand @ d Zealand

. . . New New
Mexico Malaysia Canada Japan Mexico Canad& A USA Zealand Zealand
New New . . ’ . . :
Zealand Japan Zealand Vietnam Brunei 3yt @ Vietnam Canada Chile Vietnam
Peru Chile USA Brunei Chile Vz/l,p n Mexico Brunei Singapore  Australia
Singapore  Canada  Australia Canada Pe O exico Canada Malaysia Malaysia Malaysia
Vietnam Brunei  Malaysia Singapore — Malaysia  Chile Japan Canada Brunei
USA Australia Japan New Japan Peru Mexico Peru

P Zealand P

Chile ¢%¢* gan::a
&
Q
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Appendix 1. Region Aggregation Scheme

No. Country/region Description Included GTAP country/regions

1 Australia Australia aus

2 Brunei Brunei brn

3 Canada Canada can

4 Chile Chile chl

5 Japan Japan jpn

6 Malaysia Malaysia mys

7 Mexico Mexico mex

8 New Zealand ~ New Zealand nzl

9 Peru Peru per

10 Singapore Singapore sgp

11 Vietnam Vietnam vhm

12 USA United States
aut bel, b dnk est, fin, fra,

13 EU European Union deu, grc, h h 1r1 ita, lva, Itu, lux,
mlt nld , rou, svk, svn, esp,

14 China China

c twn, mng, xea, bgd, npl, lka,

Xsa, xna, arg, bol, bra, col, ecu, pry,
ury, ven, xsm, cri, gtm, hnd, nic, pan,

slv, xca, dom, jam, pri, tto, xcb, nor,
xef, alb, blr, rus, ukr, xee, xer, kaz,
15 ROW Rest o \orl d kgz, Xsu, arm, aze, geo, bhr, irn, isr,
6 jor, kwt, omn, qat, sau, tur, are, Xws,
egy, mar, tun, xnf, ben, bfa, cmr, civ,
gha, gin, nga, sen, tgo, xwf, cmr, xcf,
* xac, eth, ken, mdg, mwi, mus, moz,
\. rwa, tza, uga, zmb, zwe, xec, bwa,

nam, Xsc, Xtw

Q&

37



Appendix 2. Sector Aggregation Scheme

No. Name Description GTAP sector code
1 ric Paddy and milled rice pdr, per
2 ocr Other crops wht, gro, osd
3 oag Other agriculture v_f, c b, ptb, ocr
4 cbf Cattle/beef ctl, cmt
5 dai Raw dairy and dairy products rmk, mil
6 omt Other meat oap, wol, omt
frs, fsh, coa, oil,
7 res Resources
gas, oxt
8 pfd Processed food sgr, vol, ofd, b_t
lum, ppp, gdt, p
ely, omn, nmn
. tex, wap, 4ca @
9 mnf Manufacturing
bph, rp
fmp,
V\% trd, otp,
10 services Services wig,wip, cmn, off,
> obs, 10S, 0sg,
dwe

QO

{b
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