MPRA

Munich Personal RePEc Archive

Trade regimes and GATT:
resource-intensive vs. knowledge
intensive growth

Chichilnisky, Graciela

1996

Online at https://mpra.ub.uni-muenchen.de/8493/
MPRA Paper No. 8493, posted 28 Apr 2008 02:56 UTC



Economic Systems merged with
Journal of International and Comparative Economics 20, 147-181, 1996

Trade Regimes and Gatt:
Resource Intensive vs, Knowledge Intensive Growth

GRACIELA CHICHILNISKY !

Program on lnformation and Resources and Department ol Economics,
Columbia University, New York, MY, 10027

Abstract

Trading blocks can help or hinder the liberalization of world wrade. A determining (uelor s
whether trade within the block is organized around traditional comparative advanlages, ur
around ceonomies of scales.

Regional free crade agreements such as WAFTA can be a substingres for global free trade
when they arc based on traditional comparative advantapes; then cach regional market develops
market power and inccntves to impose tanlls on the rest of the world. Alternatively, regional
trade agreemenls can be complemeniary to global free trade, This occurs when the blocks are
organized around the expleitulion ol economes of scale and based on knowledge-intensive
sectors.

| sstallish that external coonomics of scals producs incentives for expanded trade; they can
defeatl the standard arguments for “eptimal 1ariffs” and mitigate another negative Leature of
trading blocks: their tendency Lo divert trade from efficient to incfficient sources. The emergence
of repional blocks organized around econemics of scule can therelore lead w increasingly opon
international markets. Tdiscuss policy implicalions fir the Bl and for free trade in the Americas,

1 The EU, NAFTA and the Gatt

Regional free trade wzones have been unexpectedly successful in the last decade.
Since 1980 the Curopean Union enlarged significantly its membership and its

! Director, Program on Information and Resources, Professor of Economics, Columbia Univer-
sity, and 1994 Sulinberni Professor, Universicy of Sicna, B-mail; @@ columbiaedu, fax:
2I26TR0405, phone: 212678 1148, First version: December 1992, revised Seprember 1994, This
article was orginally prepared for the United Nations Program ol Trade Liberalization in the
Americas, ECLAC, Washington DLC. and s results wers the subject of aninvited presentation
ata UN-ECLA Conference on Trade Liberalization in the Americas, Washington D.C. June
1992, and ar a Conference on “Globalizalion of Markets: Theoretical and empirical challenges
and prospects for advances in research”, nrganized by Centro Interdipartimenale di Eeonomia
Internutionasl Universita i Roma “La Sapienza”™, Rome, October 27-24, 1994, | thank Kenneth
Arrow, Geallrey Heal, lerome Stein, Ray Riczman and Alan Winters for valuable comments
and suggestions. Rescarch support [rom KSE Grants Mos, SBR-32- 16028 and DMS S4-0879
and from the Slean Foundation s acknowledgad.

(939-2625/96,20/147- 181 /© Physica-Yerlag, Neidelberg



148 G Chichilnisky

scope, Today the EU includes southern European countries, and it allows goods,
people, services and capital to flow [reely around an area accounting for about one
fourth of world economic outpul.

In what appears to be a strategic response, the US has been activated (o enter
into similar agreements with its neighbors. The arithmetic is simple. The US
aceounted tor about 405 of the world's output after the Second World War,* a
figure that decreased steadily until today, when it represents about 25 th. The recent
completion of the European Union faced the US for the first time since 1945 with a
unified group of countries that matches its own cconomic prowess. This changed
matters: shortly afterwards a trade and investment agreement was signed with
Canada followed almost immediately by the adoption of NATTA. The agreement
could expand to the rest of the Americas.

The same trend is observed in other rcgions. The six members of the
Association of South Fast Asian Nations - Singapore, Malaysia, Thailand,
Indonesia, the Philippines, and Brunei - have began in 1992 to build their Ascan
free trade area AFTA as a [uture counterweight to other international trading
bliocks. The Japanesc have increasingly focused their economic attention in their
own region, leading to more investment in and imports from the new Cast Asian
manufacturing exporters. Even the Andean Pact seems ta be progressing in Latin
America after several decades of aimless discussions, with Mercosur following suit.
Of the fourteen trading blocks in existence today?® seven have been formed since
1992,

While regional free trade agreements prosper, the negotiations towards the
liberalization of global trade have floundered for many years. The last round of
Gatt negotiations, the Uruguay Round, was ratified recently by the US and also by
the EU. All along the agricultural markets have been a key negotiating prohlem:
this will be discussed later as an excellent example of the issues involved.

While the (att negotiations are political, it is reasonable to seek explanations
for the situation from an economic viewpoint, The contrast between the lacklustier
performance of the Gatt and the success of the regional trade pacts raise disparate
reactions. One view is that the emergence of regional trade pacts is a step in the
right direction. “Custom unions", as regional free trade pacts are usually called, ate
in this view stepping stones towards world [ree trade. Another, quite distinct,
reaction, is to fear that “customs unions” are inherently opposed to global free
trade. Do custom unions increase free trade with insiders at the cost of diverting
trade with outsiders?

I Before the Second World War the US represented about 239, of the world ceconomy. This
increased Lo 40% after the War due to the destruction of the German and Japanese econcmies.

3 EU inaugurated in 1958, SEMAC in 1964, ASEAN in 1467, ANDEAN 1n 1969, CACMin 1974,
GOOWAS in 1975, PTA in 1981, SADC in 1992, UEMOA in 1994, NAFTA in 1994,
MERCOSTIR in 199495, G3 in 1994/05 APEC in 1994 and VISEGRAD in 1594,
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Since the classic works of Meade [21] and Viner [26], who classified the issues
into trade creation and trade diversion, there has been little conceptual advance on
this issue, But the issue is very alive today, and requires our atlenlion.

This paper will re-cxamine the positive and negative aspects of trading
blocks as they relate to gains from free trade. It is primarily a discussion of
conceptual issues, although it is based on [acts and on particular cascs which are
of interest to the trade liberalization in the Americas. [ take a somewhat
different approach to a familiar issue. Rather than asking the standard question
of whether regional blocks help or hinder global free trade, | ask: what fype of
rrading block is likely Lo lead to a trade war berween the blocks, and what type
is. instead, likely to expand global trade? In practical terms: what type of trade
regimes within the blocks will provide economic incentives for cxpanding free
trade?

I shall compare the impact on the world economy of trading blocks which are
organized around two alternative principles, or trade regimes. One is fraditional
comparative advantages, the other is external economies of scole.* These represent
two patterns of growth: resource-intensive vs. knowledge-intensive. The aim is Lo
determine how the patterns of trade inside the blocks determine Lhe trade relations
among the blocks.

The paper has four parts. The first part reviews the existing economics of
trading blocks, and uses this 1o explain the current situation in the EU and
NAFTA. The second part presents a new conceptual approach focusing on the
internal organization of the trading blocks and the economic incentives that this
generates with respect to the rest of the world. The third part is a conclusion which
pulls the arguments together for an evaluation of NAFTA, EU, and global free
trade. The [ourth part is an Appendix which provides a formal general equilibrium
model of trading blocks, an extension of my model of North-South trade [4-6]
which incorporates goods which are produced with external economics of seale. T
establish rigorously in the A ppendix the results which underlie the discussion in the
text,

2 The Economics of Trading Blocks

International trade in the last ten years focussed on cconomic dynamics and on
market imperfections, However the central tenet of the theory of international
trade remains the same; the classic results on the efficicncy of competitive
markets.

In competitive markets, free trade leads to Pareto efficient allocations. There
is no way to make a someone better off without making someone clse worse off.

4 1 benefitted (rom the ideas of Jane Jacobs in “Cities and the Wealth of Nations”, Random
House, 1985,
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Called the first theorem of wellure economics, the general result that competitive
markels lead to efficient allocations seems to loom the larger, Lhe more speeial
cases of market imperfections are pointed out,

In view of the efficiency of competitive markets, the difficulties faced by Gatt
in bringing an agreement about a world of free trade seems, at a first sight,
irrational. [t would appear that countries act as if they could, but prefer not to,
achieve an ellicient allocation. Indeed, some believe that the lailure of Gatt 1s
simply a version of the well-known prisoners” dilemma.®

Are countries irrational in evading free trade? Such a view would be incorrect,
The Gatt's problems derive not from irrattonal behavior, not [rom a lack of
coordination. There 18 a simple, rational explanation: while free trade in
competitive markets leads o efficient solutions, when countries are large and have
marker power, this is no longer true. Free trade may not lead to Pareto efficient
allocations when the countries are larpe and have market power. lndeed, large
countries may choose the quantities they export in order to manipulate to their
advantage world market prices, much the same way that a monopolist chooses to
supply a quantity thal maximizes its profits considering its impact on prices, Such
stratagies are rational for large countries. The only case where [ree trade leads
surely to Pareto efficient allocations is when markets are competitive, when no
country has market power.

Do all countries stand to gain [rom a move to tree trade? The answer is
negative. Under classical assumptions, a move from tariffs to free trade will
tvpically make some countries better off but other countries worse ofl. Tt 1s true
that if' a competitive allocation were reached, it would be Pareto efficient. Butin a
world with tariffs, as we have today, under traditional assumptions some country
will lonse if free trade is adopted. There is therefore no reasan for all countries to
agree to free trade,

Indeed when countnies are sufficiently large to have an impact on market
prices, then they have an incentive to impose tarills on cach other, One may
aslk: precisely how do large countries benefit from protectioniam? How do tariils
work”

Large countries can improve Lher posinon by improving their ferms of trade:
the prices of exports relative to those of imports. Better terms of trade means thar
Lhe country pays less for what 11 buys, and receives more for what sclls, A country is
typically better off with better terms of trade,

Of course, in competitive markets countries do not manipulate terms of trade
to their advantage: this is practically the defimbion of compelitive markels. Bul
international trade theory proves that, under traditional assumptions, a large
country does have an cconomie incentive to impose wurills on others, This is the

i The words “prisoners” dilemma™ are used te deseribe u generically inellicient situation, one
which, with approprisle coording lion between the players, can be altered so as to improve the
wellare of all,
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standard theorem on optimal tariffs, which is discussed in more detail below, The
theorem says that, under traditional assumptions, there is always an optimal tariff,
one at which the gains [Tom inereasing its terms of trade through tanfls exceeds the
logses due to the artendant distortions. This theorem 15 widely accepted,
understood and applied.

The argument in tavor of optimal tariffs iz of course not true [or small
countries. For this argument it is essential that the country should be large enocugh
to have an impact on prices. Furthermore the larger the country, the more market
power it has, and the more it can gain [rom imposing tariffs on others.

The importance of all this today is that if a world of small competitive
economies merges into a few large trading blocks traditional, under traditonal
assumptions, after the blocks are formed. there are more incentives for imposing
tariffs than before. [n other words, under traditional conditions, regional trade
blocks, lead to protectionism.

The optimal tariff which we have just discussed is imposed by one country on
others unilaterally, The classic theorem does not consider the possibility of
retaliation by other countries. But what if they retaliate? What if other countries
also impose tariffs in response?

We now move to a world of strategic considerations, a world with taritf wars,
Fach country imposes tariils on each other, and does so strategically so as to
maximize its welfare given the actions of others. The outcome of this tarift game
was studied in Kennan and Riezman [13, 16]. Il cach country chooses as its tariff
the best reaponse to the others’, a market equilibrium with tanffs is reached. We
call this an oeptimal tariff eguilibrivm to distinguish it from the free trade
equilibriam.*

In an optimal tariff equilibrium some countries are better of than they would
be at a free trade equilibrium, [15, 18] and [25]. Furthermore, these works show
that the larger the country, the more it can improve its welfare at the optimal tuni[l
equilibrium,

To a certain extent the current situation in the world ceconomy can be
deseribed as an optimal tariff equilibrium. Each country imposes tarifts on others
strategically. In this light the difficulties of the Gatt have a reasonable caplanation.
The unwillingness of countries to agree to multilateral free trade is neither
irrational nor a coordination problem. It is a rational response Lo cconomic
incentives of countrics with market power,

One immediate implication is that regional trade blocks will increase the
market power of the market participants and therefore can lead to taritt wars.
Under traditional conditions, the larger is the market power of a trade block, the
larger is its incentive to impose Lariffs on others. Even after retaliatory moves are

B It is mol @ competitive trade situation because the traders act strategically, manipulating prices,
In a warld with free and competitive trade, no-one has an impact on prices, nor does anyone act
according to price stratcgics.
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taken into account the same proposition holds: the larger the market power ol the
block, the greater its gains from a tarifl war,

Since these results predict that regional free trade 7ones create incenlives
against global free trade under traditional assumptions, it is crucial to examine
these assumptions closely. For whenever these conditions are satishied, regional
free trade inevitably leads to trade wars, And the larger the [tee trade zones, the
maore likely is that they will lead to trade wars.

[ examine these conditions in the mext section. This examination will be
conceptual, but focused on particular cases of immediate interest. Recalling
classical results on tariffs of A. Lerner [18] and of L. Metzler{23],” and based on
new results on trading blocks with economies of scale of Chichilnisky |8] reported
in the Appendix, T show that if the blocks are organized internally around the
principle of cconomies of scale, the optimal tariff theorem can be defeated. With
increasing returns, a country may be better off with free trade than with tariffs. Before
I turn to the new results, I will explore the implications of the classic optimal tariff
theorem on the Furopean Union and on NAFTA,

NAFTA - and any further extension to a larger free trade zone in the Americas
— emerged as a strategic response by the US to the creation of the Turopean Union.
The European Union is a free trade zone with a quarter of world output. In secking
to form a trading block with its natural trading partners in the Americas, the US
appears to respond to the creation of market power, with an attempt to create more
market power itsclf. This is a rational response if the US expects a united Europe to
impose tarills on the rest of the world. As discussed above, the emergence of a
region with increased market power generally provides an incentive to other
regions Lo seek similar status.

Maore explanatory power still can be extracted from the results of Kennan and
Riczman[15, 16] and Riczman [25] on who wins trade wars. Following the creation
of a custom union, the incentives are nol just to create or juin another free trade
zone. The cconomic incentive is to join another free trade zone with the largest
possible market power. This result allows us to predict that the US will seck a free
trade deal with as many countries in the Americas as possible. The aim is to reach
market power which exceeds that of a unified Europe.

The final result on world trade will however depend on the trade patterns
adopted within the blocks, Trade patterns within the EU and NAFTA can be based
either on traditional comparative advantages or on economies of scale. These are
two different patterns of development, which can be broadly illustrated by Asian-
type development strategies, which focus on knowlege-intensive products such as
consumer electronics, communications and financial markets, and African and
Latinamerican-style type development strategies, which focus instead on resources

7 Lerner and Metzler do not refer to cconomies of scale; their results on the impact of tariffs on
terms of trade are due (o income effects,
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and labor intensive products. The [ormer emphasize products which rely on an
cducaled labor force and human capital. The latter emphasizes resources and
cheap, mostly uneducated, labor intensive products. Tt is to a certain extent a
matter of policy choice which pattern of development is adopted. The choice is
either products and technologies which are associated to external cconomies of
scale, or those associated to traditional comparative advantages. In sum: trade
policies within a trade block determine the extent to which the trade block will aid
or hinder global free trade. The argument for this result, and its implications for
trade policy, will occupy the rest of this paper.

3 Trade Creation and Diversion

3.1 The Traditional Case

How do we measure the gains and the losses of creating a free trade zone!?

A naive view on this is that since free trade in competitive markets is Parcto
efficient, any move towards free trade is positive. As we saw, this argument is
not correct. Regional trade blocks, being larger than their components, will have
moTe market power and therefore under traditional conditions will imposc
1ariffs against outsiders. Therefore trading blocks hutt the countries outside
these arzas.

Are free trade zones only damaging to outsiders? The answer to this question
is: generally no. There is a second source of potential damage. The trading block
can lead to trade diversion. This means that a rade block may lead to the wrong
specialization within the block. The classical argument about trade diversion is
found in Viner [26], whose work remains a benchmark of analysis [or preferential
trade agreements. | summarize his argument here in order to show that, if trading
within the blocks is organized around economies of scale, then Viner’s argument
can break down. With economies of scale, the negative effect of trade diversion can
be mitigated. The empirical evidence discussed below suggests that this is what has
happened in the European Common Market since 1958,

Viner's argument can be captured from the textbook table presented below:

There are three countries, Germany, Portugal and the USA. They trade a
commaodity, vegetable oil. Initially Germany has a Lariff that applies equally to all
imported oil, no matter what its source. If it imports oil despite the tariff, it will buy
initially from the USA, which offers the best price. The example appears in the
second column, showing a low initial tariff. However if the tariff is high enough,
then Germany will produce its own oil, as in column3. What happens if now
Giermany enters into a free trade agreement with Portugal?

If the tariff was initially the level indicated in column 2 of Figurel, the
welfare of Germany increases after the regional block is created, since it replaces
its domestic oil with a less expensive oil and uses its domestic resources in
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Cost of ¥eg, Oil Tariffs

] by 12
Ciermany 20 20 0
Partugal before EEC 15 24 i
Porlugal alier EEC 16 1o &
LISA 10 15 23

Fig. 1. The effects of Trading Blocks: Trade Diversion.

more productive sectors. However, U the tanfl was initially higher, as in
colomn 3 of Figure 1, then alter the free trade agreement Germany shifts from
American to Portuguese oil, 1.e [rom a low cost o a higher cost producer, In
this case, the Tree trade 2one lowers welfare in the participating region. It has
diverted trade.

Viner’s point is that there are “trade creating” [ree trade zones, which increase
imports by members from one another. These imports replace less efficient
domestic production, and are therelore desirable. On the other hand, ree trade
blocks can “divert trade”™: imporis can be diverted from a lower cost source outside
the block to i less efficient source inside the block, The insider source could be less
productive but may affer more attractive prices after the tarifTs were selectively
dropped. ‘The latter trading is undesirable.

Extra trade among the members of the trading block can impraove welfare. The
trade which i1s a diversion from ellicient outsiders Lo less efficient insiders, lowers
wellare. For example if northern Europe is induced by the entry of southern
Curope to buy oil from Portugal rather than an equivalent from the U'S, and the T78
source is more efficient but less competitive after the tariffs are dropped, there has
been a welfare loss. Generally speaking Viner's approach evaluales free trade zones
by the extent to which mare trade is created, rather than existing trade divertad
from one source to another.

3.2 Economies of Scale Mitigate Trade Diversion

Viner's original insight remains central to the analysis of preferential free trade
zones. Bul, in practice, 1l misses an important aspect. The increased size of the
market can sometimes lead to more efficiency and competitiveness. Even in the
cases where Viner's analysis predicts welfare losses, namely when the trade block
diverts trade to inside sources which are initially less competitive. welfare can sl
increase with economies of scale. This can be explained simply in our numerical
example,
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Coat of Veg, Qil Tarifs

0 R 12
Ciermany 20 20 20
Portugal before EEC 14 24 25
Poringal after EEC 9 g 9
Usa 10 15 2

Fig. 2. Trade is not Diverted with Economiss of Scale.

As Portugal expands its oil production due toits new trade with Germany, it
can become more efficient due to economies of scale, This situation is illustrated in
Figure 2, column 1. After the tariffs are removed Portugal produces and exports
more oil and in the process it becomes more compettive and its costs drop,
reaching or improving upon the T78 level. In sum: with economies of scale, Viner’s
analysis s reversed.

Economies of scale can have a major impacl on trade policies. They can
check the negative cffects of trade diversion. T shall argue in what follows that
they can also limit another negative effect: the incentives for large blocks with
market power to impose tarills on outsiders, These are the two major drawbacks
of trading blocks: tarifl wars and trade diversion. Both drawbacks are reduced
and could be eliminated in trade regimes based on economies of scale.

3.3 Empirical Evidence for Economies of Scale:
Knowledge-intensive Growth

What does the empirical evidence show?® Tt is widely believed thar economies of
svale were an important factor in the Treaty of Rome, Economies of scale were
central to the suceess of the European Commaon Market which was formed in 1958,
While a strong possibility for trade diversion existed a priord in the ELL, in reality

¥ Although the central body of international trade theory is based on the ussumption of constant
ceturns to scale, the beliel 15 widespread thal increasing returns are important in ceality, and
there is a large body of literature specifically addressing the issues that emerge. Classical
references arc Graham [ 12] and Viner [27]; modern references include Mathews | 19] Meade [20]
and more recently Chichilnisky and Heal [%] Chapter 3, Ethier[11], and Krugman and Obstfeld
[17]. Flowever the literature has neglected the issuc of trading blocks with coonomics of scale as
studiad here. In fact, while the results of Graham and Viner argue thal increasing returns to
scale are a motive for protection, my results argue that, to the conltary, increasing refurns
provide a reason against tanffs, and for free trade,
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huge inter-industry trade emerged in manufacturcs. The increase in market size
and the associated rationalization n production led to efficiency gains which took
precedence over possible trade diversion.

A discussion of the empirical evidence for economies of scale in the US and in
Europe is in Chichilnisky and Heal [9], and the reader is referred to that source, O
particular interest are all sectors which require large scale production for efficiency
such as automobile industry and acrospace. These were traditonally the most
important sectors in the 1S economy. More recently, economics of scale became
prominent in sectors where knowledge is an important input, such as computer
processing, hardware and software, telecommunications, financial markets and
geneticengineering. Chichilnisky and Heal [9] developed a rigorous foundations of
international trade with increasing returns in a neoclassical model of trade with
two countries and two goods, and discussed the policy implications of economies
of seale for North-South trade ®

An interesting discussion on the matter of returns to scale is also in a reeent
paper which does not draw the connection between gconomics of scale, optimal
tariffs and trade diversion, but provides evidence for the UIS-Canada case and for
the EU: “Tndeed, hopes for large benefits from both the US-Canada free trade
agreement and Europe 1992 rtest largely on an increasc m compelition and
rationalization. In the North American case, the estimate of Harris and Cox, which
attempt to take account of competitive/industrial organization cflvets, suggest a
gain for Canada [rom [ree trade that is about 4 time larger than those of standard
maodels, ITn Burope the widely cited and somewhat controversial figure of 7 percent
gain due to 1992 presented in the Cechini report of the Commission of the
European Communities 1988 rests primarily on estimates by Alisdair Smith and
Anthony Venables of gains from increased competition and rationalization,”

A standard textbook analvsis of economies of scale 1s in Nicholson [24],
“Costs”, pages 252-235, who documents that most studies of long-run cost curves
have found that average costs arc decreasing up o a point and then constant.
Examples provided are agriculiure, electricity generation, railroads, and commer-
cial banking, all activites which are broadly associated with cconomic develop-
ment. The same textbook analysis cxplains how competitive markets can lead to a
negative association of gquantities and prices across cquilibria which s typical of
economies of scale. This was the content of the famous debate in the 19207
between J.H.Clapham, A. C. Pigou and D.H. Robertson, which was resolved
positively, and which appeared in the Economic Journal between 1922 and 1524,

¥ They show that when the North exports goods with economies of scale and the South exports
goods without, the Morth benefits from trade expansion, but the South's term ol trade typically
drop, Chaprer 3,

" See P Krupman “The Move to Free Trade Zones™ Working Paper, Economics Department,
MIT, 1991, presented at Lthe UN-ECLA Juns 1992 Conference on Trade Liberalization in the
Americas, Washington [LC,
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see Nichalson [24], “Perfectly Competitive Pricing in the Long Run” page 332,
These authors agree that competitive markets can show a nepative association
between prices and quantities in the long run. A typical example of this
phenomenan is the computer industry., Chichilnisky and Heal [9] have discussed in
some detail the policy implications of international trade in cconomies with
increasing returns to scale in a report on trade policies in the 198(s to the Secretary
General of UNCTAD. They arrive at similar conclusions. '

[ have argued that economics of scale can defear trade diversion, and
transform the attendant potential losses inte gains. I will also argue below that
increasing returns can defeat the incentives for taritf wars between blocks. Trade
diversion and tariffs are the main forces which opposc the simultaneous
development of trading blocks and free world trade. Therefore the formation of
trading blocks with increasing returns can become a parallel. complementary
effort towards the liberalization of world trade.

4 Trading Blocks With Economies of Scale
4.1 Trade Inside and Between the Blocks

Although predictions are inherently dangerous in an arca so circumscribed by
political action, my conclusion is that trade blocks can have different effects on
global markets depending on their structure. It is the choice of well informed and
reasonable cconomic agents which structure will prevail,

Regional trading blocks based on traditional comparative advantages will
generally divert trade. They will also typically hinder the propects of global
negutistions. In this case, as the block has more market power then its parts, it has
the incentive to impose tarifts on the rest of the world, Regional blocks develop
incentives for trade wars, This type of regional free trade zone works against global
free trade.

However, it trade blocks are oriemted to the expansion of trade based on
increased size and on the productive efficiency and competitiveness that comes
with cconomies of scale, matters are different. In this latter case, the regional free
trade zones could unleash an appetite for Murther expansion of trade. In this case
the incentive for blocks 1o impose tarifts is reduced, and can be defeated by the
incentive in favor of trade expansion which accompanies economies of scale. The
incentives are now for further expansion of trade. The creation of trading blocks
which are organized around economies ol scale is therelfore part of a broader trend
towards increasingly open world markets.
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5 The Americas: Traditional Comparative Advantage
or Economies of Scale

The pattern of trade inside the blocks is of particular importance for an American
free trade zone. Trade within NAFTA iz mosty based on traditional comparative
advantage and on the diversity between the traders’ economic development Tather
than on economies of scale. Exports from Mexico to the LS arc mostly petroleum
or resource based products, @ pattern which holds alse for the rest of Latin
America. Therefore NAFTAs characteristics are unfavourable to global [ree
trade.

The matier is not only one of economic reality: 1t 15 also ane of perceived
ceonomic reality, Both the European and the East Asian countrics perceive gains
from trade as a matter of exploiting economies of scale. The newly industrialized
countries in Asia, and the Japanese, have a dynamic vision of comparative
advantages. Moving up the ladder of comparative advantages in the production
and trade of skilled-labor manulactures, of consumer electronics, and of prodocts
based on specialized knowledge and on technological skill, are widespread
priorities,

By contrast, within the sphere of influence of the US, the vision of trade based
on traditional comparative advantages still prevails. It permeates to a great extent
the thinking about international trade at the government level, at the international
organization level, at the academic, and even at the journalistic level,

The European free trade zone is, to a certain extent, a zone of cquals. To
encourage this equality, the free mobility of labor has been one of the first steps in
the European integration of 1992,

The Americas, on the other hand, have the US as a hegemon, a "hub”™ which
concentrates on exporting manufactures and skill intensive goods to the "spokes”™
in exchange for their resources. The free mobility of labor between the hub and the
spokes is an unspoken issue. It has not even been contemplated in the American
negotiations for free trade. Tt has not been mentioned by any of the governments
concerned that labor could move freely between the NAFTA trade partners, asitis
in the EU. In some cases, quite to the contrary, the free frade agreement has been
mentioned a5 4 way Lo limil the mohility of labor between the concerned countries,
such as Mexico and the US.

To the extent that labor remains a fixed input of production within the
countries of the Americas, traditional comparative advantages based on labor will
be invoked a5 a foundation Tor policy. The concern is that an American free trade
zone, il it emerges, may reflect the histarical patterns of trade between industrial
and developing regions, which is usnally called North-South trade. These patterns
would not be conducive to the overall liberalization of world trade.
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6 Traditional Comparative Advantage and the Global Environment

The global environment provides another argument against traditional com-
parative advantages. Iraditional comparative advantages emphasize the South’s
conceniration in the production and export of goods which deplete environmen-
tal resources, such as wood pulp and cash erops which overuse rain forests, and
tossil fuels and minerals whose combustion leads to the emission of greenhouse
gases. Recent work in the area of North-South trade with environmental inputs
to production (Chichilnisky [6, 7]) shows that poorly defined patterns of
property rights on forests, fisheries, and arable land in developing countries may
lead to a market-induced oversupply of products which are intensive in the use
of these resources, and to Parcto inefficient patterns of international trade,
Indeed, 1t is shown in Chichilnisky [6, 7] thatl differences in property rights can
by themsclves explain the patterns of trade between nations, What appears as
comparative advantages may simply be a reflection of a market failure which
through the magniflying glass of international trade leads to an inefficient
overuse of resources in the entire world economy, Social and private compara-
tive advantages differ, and social and private gains from trade may also dilfer in
these circumstances [6, 7).

The global environment is therefore another argument against traditional
comparative advantages as a toundation for trade."! Since two thirds of the current
cxports from Latin Ameriea are resources, and the main trade of Ecuador,
Venezuela and Mexico with the US 1s petroleum, this problem is very real. Itis also
very real with respeet o the trading in wood products which lead 1o the
deforestations of the remaining tropical forests in Central and South America [1-3,
13]. Petroleum extraction in Ecuador destroys its Amazonian resources, Replacing
traditional comparative advantages with economies of scale could be a necessary
feature of a program of sustainable development.

7 External Economies of Scale are Labor and Kﬁowledge Intensive

Tt seems desirable at this point to distinguish between two types of economies of
scale: internal to the firm, or external to it. The former oceur when cach firm is
more efficient in the use of its inputs to production as the level of its output
increases. Such economies of scale are typical of traditional industries which
require large fixed costs, such as aerospace, airlines, and automobiles. This tyvpe of
increasing returns, called internal, can lead to monopolistic competition or other

1 Tradional tax policies, levwing duties on the use of such inputs in the South, may not work i
they lead to lower income levels, and may indesd lzad to more extraction of the resource and
more exports of the resource intensive commodity. Property rights policies may be mnre
eifective in this case.
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forms of Umitations to market entry. There is a loss to the consumer because e
market outcomes are typically not Pareto efficient when firms have murkel power
and ¢an influence prices.

There is a different tyvpe: external economies of scale. These also lead 1o a
decrease in per unit costs as the ouput expands, but they de so at the level of the
industry or of the country as a whole. Tach firm’s production function faces
increasing cost per unit of output, Le. decreasing returns to scale, which assures
competitive behavior. However. as the industry expands, externalities are created
which lead to increased productivity for all the firms. A good example is provided
by the electronics industry. Each computer manufacturer faces a compelitive
market. On the other hand, as the overall level of output of the industry expands,
knowledge about new technologies develops and is rapidly diffused across the
industry leading to lower costs for all. Any industry which depends heavily on
knowledge has this characteristic. Increasing returns originate in the skill of labor,
which embodies knowledge. Knowledge is tvpically dilTused and can be captured
and imitated sooner or later. There are abundant examples in the software and
hardware industry to prove this point’®. Knowledge creates skilled labor, and this
inturnleads to increasing returns o scale, which are often external o the firm. This
can lead simultancously to cconomies of scale and to competitive markets. The
successiul development experiences of Japan, Korea, Taiwan, and more gencrally
the Asian Tigers, shows that export-led policies based on skilled labor intensive
goods, for example in consumer electronics, is more successful than those based on
inespensive and uneducated labor, This point was developed formally in
Chichilnisky [3], [4], and more recently of Dadzie [ 10].

In this paper | concentrate on external cconomies of scale. which are closely
connected with production system based on skilled Jabor, Tt should be noted that
the areas most favorable to esternal economies of scale, such as software
production, are labor intensive rather than capital intensive. Therefore they atc
particularly well suited for developing countries with abundant and skilled labor,

8 Optimal Tariffs
8.1 Traditional Theory With Decreasing Returns

A second traditional concern about trade blocks is that they generate incentives
to lewy tariffs on outsiders. [ mentioned above that, under traditional assump-
tions, a large country will Lypically impose tariffs so as to improve its terms of

? Microsoft's Windows excellent imitation of the Apple operating system was tested in the US
courts and found withoul Eaull,

B India is a good example; it exporns software news suceesfully, So is Mexivo, which produces
chips. Barbados is planning a shift to an information-age socicty in onc generalion.
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trade. In doing so 1t typieally introduces distortions in its produoction and
consumption. Here T will show in a simple example how under traditional
assumptions there is a tariff that improves welfare, in the sense that the gains
from improved terms of trade exceed the losses from distortions. The analysis is
eompletely standard, but it is included in order to highlight the differences which
arise in economies with increasing returns to scale. This section discusses
economies with decreasing remurns: the next section discusses economies with
INCTEASINg TEtUrns.

The analysis in this section relies on one assumption and one simplification,
Both are lifted in the Appendix, which considers the peneral case. The assumption
here 15 that the supply and demand curves of the economy are linear and, as alrcady
mentioned, supply exhibits decreasing returns to scale,™ The simplification is to
neglect the impact of the tariff revenues on income; this iz typically done in
textbooks, and will also be done in this section. It is however explicitly analyzed in
the Appendix.

Assume that the home country & has a demand curve with equation

D=a  bp, (1)
where f is the domestic price of the good, and 4 supply curve

Q=e+fp. - (2)
Contry A's demand for imports 1s the difference

D-Q={a e (btflp (3)
Toreign export supply is also a straight line

Q% - D) =g+ hp., (4)

where p, is the world price. The internal price in country H exceeds the world price
by the tariff:

==L {3)

Tn a world equilibrivm imports must equal exports:

{a e (btNp. ' =g hpy (6)

13 See ep. [17), Appendix to Chaprer 9.
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Solving equation (6) for r=0 gives p;, the world price that would prevail withowt
tariffs. Then a tarifl ¢ alters the internal price to:

P=ps ! thilh + [+ h), (7)

and the world price to

Py =pr—3b o [)f(k i [ 1 A). (8)

MNote that if the parameters a, ¢, &, i and f are all positive, then

prp oand  p<pg (%)
implying that the tariff raises the internal price p and lowers the world price p,.,

It is immediate to show that, under these conditions, it 15 always possible
to find a tariff ¢ that increases the country’s welfare. Lot ¢, and o) be the free
trade levels of consumption and production. Since the internal prive is higher

after the tarff, domestic supply fses from g, to g: and demand falls from o,
T &l

g:— @+ tfh{b t o h) (10)
and
dy = dy — thhfib+ = R (1L)

The gain in welfare from a lower world price is the arca of the rectangle in Figure 3,
the [all in the price multiplied by the level of imports after the tarifi:

gain in welfare ={dh — ga) X b+ F) (b =1+ 1)
=t (d, - @) (b (b4 fR) =Y <h(bf Vb +f~hY, (12)

The loss from disterted consumplion is the sum of the arcas of the two triangles in
Figure 3

loss in welfare = (1/2) % (g2 -~ q) % (5 —ps) - (/) x{dy— ) < (5 —py)
=(tPx{b+ V< k7206 F1 R, (13

Therelore the net eflfect on welfare is

gain — loss = ¢ = U— (¥ = V. {14
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where L and ¥ are constants, The net effect 13 the sum o & posilive number times
the tariff rate and a negative number times the square of the tariit rate. It follows
that when the tariff is sufficiently small the net effect must be positive, since ¢° is
smaller than ¢, for ¢ near zero. This establishes that, when supply and demand are
linear, income effects of the tariff income are neglected and taritfs are small, there
exists a positive tariff which increases the wellare of the country beyond that which
can be obtained in free trude, Therefore there is & posilive apifmal tarifll

OFf course, the size of the country matters. T the importing country is small,
then foreign supply is highly clastic i.e. fis very large, so from (8) one verifies that
the tarill has littdle or no effect on world prices p, while raising domestic prices fi
almost one-to-one.

8.2 Optimal Tariffs With Economies of Scale

The argument m the previous section shows that under traditional assumplions a
large country is hetter off by imposing tariffs than it is under free trade, This
propositon holds when the supply of goods increases with prices. In our example,
this is formalized by the parameters in the supply function in equation (2}, which is
upward sloping. However, this assumption ceases to be valid when the economy
has econnmies of scale. In such economies the larger is the output the lower are the
costs, and therefore, in principle, the Jower are the prices. Then /< 0inequation (8)
or A< 010 equation (4) which in teren can lead to a negative welfare gain from the
tanil [rom cquation {12).

A good cxample of this phenomenon is provided by the electronics industry,
for example, computer hardware. The last fifteen years have seen a dramatic
decrease in prices 1ogether with a dramatic expansion of output of computer
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hardware. This occurs because the expansion in output leads to rationalization and
the corresponding inereased efficiency in production. In the hardware industry this
takes the form of technolopical change which improves productive efficiency and
lowers the costs of the industry as a whole. Even though a technological
hreakthrough may in principle be patented, and therelore could be captured by one
firm with the corresponding increase in itz market power and deviation from
competitive behavior, in practice the compurter industry is very competitive. This is
because the knowledge which drives the technological innovation in this industry 1s
easily ditfused.

1 shall now show how the analysis of optimal tariffs in the last section breaks
down when there areincreasing returns to scale. In such economics there may be no
gains from imposing tariffs, even if the country is large and has substantial marken
power, The optimal taritf theorem no longer holds. L will explain how this happens
in & concrete case.

Tt is wseful 1o recall first how tariffs increase welfare in the economy of the
previous section. Tariffs increase welfare by lowering the world prices p,.; this was
sgen im equation (7). The country’s terms of trade thus improve after the tariff: Tt
imports fewer lower cost goods from the rest of the world. The welfare pains were
computed in equation (12): these depend crucially on the fact that, alter the tanilT,
the consumers pay lower prices for the goods they import.

However, this argument no longer hold with cconomies of scale. With
peonomies of scale the world price may fnerease rather than decrease after the
tariff. The welfare gains from tariffs are measured by the drop in world prices
times the guantity imported. But if the world price increases, the gains become
losses.

After a tanff the terms of trade can deleriorale for the country; this was
studied in A. Lerner [18] and in L. Metzler [23]. They argue mostly in lerms of
income cffeets, not in teems of increasing returns. A similar phenomenon occurs in
economics with increasing returns, but due to different causes. With increasing
returns, in constrast with the economy of the previous section, the purameters f and
Ain equations (8) and (4) are negative rather than posinve, This means that across
equilibria the prices drop as quantities increase, or otherwise, price increase when
quantitics drop. If the tanll decrcases the quanuby produced and traded, ths
lowers the efficiency of the economy. Costs increase and therefore prices increase
too. The tariff defeats the gains from rationulization in production produced by the
larger market size. This is represented in Figured above. It shows a negative
correlation between market clearing prices and the quantity of goods sold at an
equilibrium, and how this can lead (o an increase in the world prices after the tarift,
corresponding with the decrease in output,

With increasing returns, after the tariff, the world price p, can be higher with
rather than lower as it is in the traditional case.' The terms of trade for the country

1% A lormal proof is in the Appendix.
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Fig. 4. Losses from Tariffs with Increasing Returns. International Market equilibrium: 8; and £
are the supply and demand for exports and imports of 8, respectively, at the first equilibrium
without tarills, The tariff shifts downward the demand schedule w £}, The lower guantity
exportel (£} isassociated to less efficiency and therefore to higher prices, due to increasing returms
to scale, For a mathematical analysis, see the Appendix.

are therefore worse after the tariff, Consumers in the country are worse off: the
price of their imports have increased. All of this is established rigorously in the
appendix.

A economies of scale, the optimal tariff theorem is no longer true. The region’s
terms of trade can decrease with the imposition of tariffs, so that the importing
region has no incentive to impese tariffs on others: it looses by restricting trade.

Consumer clectronics, semiconductors, software production, banking and
financial services, and any sector whose productivity depends mostly on knowl-
edge and information have these characteristics. Software production is today
actively developed in India as an export business. It is 4 sector which is
simultaneously labor and knowledge intensive and subject to economies of scale.
As already discussed the remarkable economic development of the Asian Tigers
aver the last fifteen years profited [rom the expansion of their international
trade of skilled-labor intensive products such as consumer electronics. This
sector is simultaneously labor intensive and subject to economies of scale.

All the arguments just presented hold equally for countries ot for trading
blocks. To the extent that sectors with economies of scale expand within the frec
trade zone, the zone itsell losces its economic incentives to use its market power to
restrict trade and to wage tariff wars,
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9 Conclusions

I have argued that the formartion of trading blocks harms the liberalization of
markets when the blocks are organized around traditional comparative advan-
tages. Under these conditions. the larger is the marker power of the block, the
larger are its incentives to impose tarifTs. Protectionism emerges [rom the increased
market power of the traders.

Retaliation can lead to a tariff war between the blocks, Furthermore under
traditional assumptions, the larger country wins the tarill war, Therelore the
larger is the truding block, the more likely it is 10 impose ariffs and 1o win a
lrade war.

Trading blocks of this natare have no economic incentive to favor world's [Tee
trade. They ure better of with tari{fs than with free trade. Latgued that, Lo a certain
extent, this explaing the difficultics of the Gatll negotations.

I dhscussed the example of the EU block in contrast with NAFTA. The
evidence suggests that the F1T benefited from increasing returns to scale.

MNAFTA, and any eventual America free trading blaock, emerged as a strategic
response to the increased market power of the Enropean trading block. By contrast
with the EU, the emerging NATTA appears to be organizing under the traditional
theory of comparative advantage,

The lack of any provision for the mobility of labor between the countries of the
region reinforces this trend. NAFTA does not contemplate the mobility of labor
between Mexico and the US, The lack of labor mobility tends to lock-in the
traditonal comparative advantapes between the countries within the area. Their
trading of the basis of comparative advantages within the block will create
incentives for trade wars between the blocks.

But NAFTA could be organized around economies of scale. Examples for
such scenarios include Indian software trade, and the Asian Tigers” specialization
in consumer electronics. Typically, electronic-based industries have increasing
returns derived from the creation and diffusion of knowledge as output expands.
This leads to rationalization in production and to increased efficiency and thus
lower costs. The expansion of output is accompanied by lower rather than higher
prices. From the point of view of the exporter, these markets are less likely to be
protected because the importer, having increasing returns to scale in this industry,
has less incentives to rely on tariffs than it does in other indusiries with decreasing
returns. With increasing returns, tariffs decrease trade and can increase world
prices, thus decreasing the welfare of the importing country. Economies of scale
produce incentives 1o expand trade.

LEconomies of scale can defeat the standard result on optimal tarifts. While
under traditional conditions, a trading block is always better of with tariffs than it
is with free trade, with increasing returns to scale this is no longer true, Tarifts
decrease the size of the market, and therefore decrease productive efficiency in
economies with increasing returns. This decrease inefficiency leads to larger rather
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than lower world prices, and the main purpose of the tariff, which is to improve the
countries® terms of trade defeat. Under these conditions trading blocks are better of
with free trade and with the corresponding expanded market, than they are with
tariffs.

To the extent that NAFTA organizes itself around cconomics of scale the
incentives for a trade wars between NAFTA and the EC are mitigated.

It seems useful to remind ourselves that the choice of products and of
technology are, to a certain extent, open to policy. Countriss with good
educational systems, developed or not, can choose to follow development patterns
with a concentration of knowledge-intensive products, avoiding the over exploi-
lation of natural rescurces and exports of uneducated labor-intensive products,
Thaose countries with poor educational systems can do better by investing in human
capital and thus opening knowlege-intensive patterns of development for their
future.

ln any case, a choice of product, need not interfere with market etficiency.
The {irst wellare theorem about the efficiency of competitive markets applies to
a market with given technologies and with given products. The theorem does
not explain how different technologies or products arise: it proves that once
technologies and products are given, competive markets lead te Pareto ef-
ficiency. Once the product mix and the weehnologies are chosen the market can
operate efficiently. This implies that the organizing principles within the blocks
- traditional comparative advantages or economics of scale — are, to a certain
extent, a policy choice. Technologies and a different product mix can be
achieved without market distortions or loss of market efficiency. This point was
already made by James Meade several years ago [22].

The emergence of an American trading block which reinforces the current
tendency toward the exploitation of traditonal comparative advanlages s a
source of concern, It has been arpusd Chichilnisky {4, 5, 9] that export led
policies based on (unskilled) labor intensive products can defeat the goals of
development and trade by depressing the country’s terms of trade and overall
consumpiion. Trade between the countries of the Americas 15 organized today
around truditonal comparative advantages: labor and resource infensive exports
from the South and capital and skill-intensive exports from the North. 1T the
emergence of an America free trade zone 15 based on similar principles, then not
only may this continue a depressing growth trend in Latin America, bul in
addition 1t conld create or reinforce incentives against the global liberalization
of free trade.

Another teason to avoid trade policies based on traditional comparative
advantages is that they tend to deplete cnvironmental assets such as forests,
fisheries or fertile land, and overuse minerals which are exported by the developing
countries Lo the North, Some of these minerals are the source ol potentially
dangerous CO, emissions. Petroleum exported from Mexico, Ecuador and
Venezucla to the USA fits this description. Indeed, any concept of sustainable
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devefopment requires a rethinking of trade policies away from those hased on
comparative advantages, This general premise is particularly well suited to the
NAFTA, and to the Americas as a whole, since two thirds of Latin American
exports woday are resources,

The main point of this paper is that the characteristics of trading policies
within the trading blocks can determine the extent to which the block will favor or
harm global free trade. Trading policies based on comparative advaniages are
gencrally negative, Trading policies based on economies of scale can be positive.
They ¢an mitigate the economic incentive towards tariffs and favor instead the
expansion of world’s trade. The emergence ol such trading blocks could advance in
tandem with the global liberalization of trade.

10 Appendix: Trading Blocks with Endogenous Technology
and Increasing Returns to Scale

10.1 A Two Region Two Good Model With Endogenous Technology
and Economies of Scale

This appendix introduces and develops an international trade model, and proves
rigorously the propositions stated in the body of the paper.

The madel presented here extends the North-South model introduced in
Chichilmisky [4. 5, 9] in several directions. One is to allow technologies piven by
Cobb-Douglas production functions;'® a second aspect 1s that countrics here trade
in goods produced under conditions of increasing returns Lo scale, while previous
work considered constant returns to scale.

At least one of the goods (B) is produced here under increasing returns to
scale: the seeond good (7) could be produced either with constant returns or with
increasing returns to scale. A nowvel aspect of this model is that the increasing
returns are here external to the firm: each firm takes technology as given, a Cobb-
Douglas production function with constant returns, multiplied by a coefficient 3,
This parameter y is treated as given by the firm. However p varies with the
production of the whole sector, making all those firms having increasing returns
simultanously more productive at an equilibrium in which more 15 produced.
Therefore technologies are endogenous: the returns to scale of each sector are
endogenously determined along with all other variables, at the equilibrium,
Competirive markets are assumed throughout: firms maximize profits and the
classic marginal conditions prevail.

The material is presented as follows: first 1 formulate the model for one region;
then T extend this to two trading regions. 1 then find one explicit equation, a

% Chichilnisky [4, 5] considered fixed coefficients technologies.
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“resolving equation”, which solves the model analytically as a function ot only one
variable: the terms of trade. From this equation one calculates analytically a
complete solution of the model from the values of its exogenous parameters, by
solving for the equilibrium values of the terms of trade. Finally I establish formally
that, with increasing returns to scale, large countries can achieve higher welfare
levels with free trade than with tariffs. This means that increasing returns can
defeat the optimal tariff theorem.

The model describes two regions, 1 and 2, producing and trading two goods B
(basic goods) and 7 (industrial poods) with each other; these goods are produced
using two inputs, labor L and capital, K. The economies of the two countries are
competitive, so that in each region prices are taken as given by consumers and
producers. Producers maximize profits, and consumers maximize utility subject to
their budpet constraints, Walras Law is satisfied, so that the value of the excess
demand is equal to zero. At an equilibrium all markets, for goods and for [actors,
clear.

The increasing returns to scale considered here are “axternal” to the firm as in
the examples discussed in the text. This means that in the production functions,
formalized below, the parameter y increases with the total level of output of the
cconomy. As the output of the economy expands, the production function varics,
formalizing the notion that factors are more productive at higher levels of
agerepate output. To obtain the results presented here, all that is required is that
the production function becomes more productive as the output of are of the
eood (B) increases, The firms take this parameters 7 as given - this is the
assumption that the increasing returns are external to the firm. For each given
value of the parameter y the firm has constant returns Lo scale. The firms are
therefore competitive, and in particular zero profits are achieved al an equilib-
rium.

10.2 One Region Maodel
Consider the model of one region first. The production fuctions are!”

Br=yLsKl ®
P=yLiKlF (16}

17 Note thal there is no specification of supply behaviour outside of cquilibrium, becanse as faras
the [irm is concerned there are constant returns to scale in production so that profit maximizing
supply functions are, as is standard with constant returns, undefined. As is standurd, one
derives supply and demand simultancously at an equilibrium from the condition of full
empluyment of factors and market clearing, and in this model this is done together with a
condition which incotporates the simultaneous determination ol the parameter giving the
extent of economics of scale.
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where e, fe(0,1), v is a positive parameter determining returns to scale which is
determined endogenously at an equilibrium, £, and &, are the inputs of labor and
capital in the £ sector, and L, and K5 the inpuls of labor and capital in the [ scetor,
‘The total amount of labor and capital in the ceconomy are L¥ and 87 respectively.
Prices are pg and p;i we assume that 7 is the numeraire so that

pr=1 (17)

Factor prices are denoted as usual: w for wages and r for rental on capital. T
shall assume for simplicity that the demand for basic goeds at an equibibrivm s
known:

B = p(wl)+ (1 —prR, Dzp=l. (18)
By Walras Law the demand for industrial goods in equilibrium is
I=(wl— rK* — puB), (159}

becausa there are zero profits derived from the firm’s profit maximization under
constant returns to scale. Demand functions other than (18) can be postulated
without changing the results, see for example the various demand functions
utilized in Chichilnisky [5]. Indicating the equilibrium feve] ol exports by Y& and
the equilibrium level of imports by X¢*, the model of the world economy is
formalized by the [ollowing cquilibrium conditions:

pEBF T = wHLE | pRE* (zero profits)

Kt=K'=K; K. (capital market clears)

I*=f—1,+ 1, ({lahor market clears) (20)
Bow = gd= g (B omarket clears)

I =% X% (! market clears)

»=p(B%I*)  (endogenous technology}

10.3 Two Region Model

The model for the world economy consists of two tegions, indicated with the
indices | and 2, each specified as above. To solve the model, there are therefore
five prices to the determined: the “terms of trade” pg, and two faclor prices in
each country: w an r. The quantitics to be determined in an equilibrium are the
use of factors in each sector of each region: K|, K., Ly, L; and the outputs of the
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two goods A7 and [, At the equilibrium one obtains codogenously the value of
the parameter ¥ determining the external economies of scale in each sector of the
economy ¥=3(A*, 7*). At an equilibrium one also determines the exports and
imports of each of the two goods in each of the two regions, X%* and Xi*, and the
demand for each good in each region: 8% /*. There is therefore a total of iwenty
seven variables to be determined endogenously at an equilibriom, including all
prices and quantities in all markets and in both regions.

The following Proposition | proves that all of these vanables can be
determined once the variable giving the terms of trade in equilibrinm pg is known.
Furthermore 1 prove that there exists one “resolving equation” which determines
the eguilibrium value of the terms of trade as a function of all the cxogenous
parameters of the model,

The are six cxogenous parameters in each region: ., f, o, Bi* I'and K7 anda
total of twelve in the world economy, The impact of changes in each of these
parameters on the equilibrium of the model can be traced analytically via the
"resolving equation”.

10.4 Solving the Model With a Single “Resolving” Equation
in the Terms of Trade

Proposition 1

There exists one "resolving” equation depending only on the terms of trade, from
which o complete solution of the rwo region model can be computed explicitly as a
Sfunctian of all the exogenous parameters of the model,

Proof

The proof consists of writing the market clearing conditions on the world market
for Band substituting step by step until one finds one expression which depends on
all the cxogenous parameters of the model and only on one variable: the terms of
trade, Then I show that all other endogenous vanables can be [ound once the terms
of trade are known, including of course the value of the returns to scale parameter y
which defines the technology, The proof proceeds in a number of steps. Instep 1,1
express the labor and capital ratios used in the two industries /; and /s, as functions
of the terms of wade, py. Step2 express the level of capital and labor used a
Tunctions of pg. Step 3 expresses output in the two sectors as functions of pp and the
technology parameter y. Step 4 expresses the output levels in the two sectors as a
function of pg alane, by carrying out a simple “fixed point” argument on the
technology parameter p. Step 5 expresses the international market claring con-
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dition in the B market as a function of pg alone. thus producing the desired
“resolving equation®. Finally, Step 6 shows how all endogenous variables in the
model are determined once py is known,

Consider a world economy with two regions defined as in equations (16-20). 1
now solve the model by finding an explicit expression for the equilibrium terms of
trade p} in the world coonomy. 1 shall use the indices 1 and 2 to distinguish the
parameters of the two countries, It is important to observe that since I have given
no specification of demund or supply behaviour outside of an cquilibrium, there is
no infermation for carrving out stability analysis. Since the model has constant
returns to scale, profit maximizing supply [unctions are, as is standard, undelined.
In fact, there are many possible and equally good specifications of disequilibrium
behaviour in this model. each leading to different stahility properties (which are
not analyzed here). For stability analysis, see Chichilnisky [4] and [3]. As is
standard in models with constant returns to scale, derive the equilibrium relations
between supplies and prices from the condition of full employment of factors
together with an equilibrium condition which incorporates the external economies
ol scale.

Step I express the labor and capital ratios used in the two industries as a [unction

of the term of trade. The strategy is to used logarithmic expressions and then
convert these. Denote:

.!] = Id|,-'fK|
=LK,

Since by assumption gach firm takes the parameter yas given, from the production
functions (16), marginal conditions and zero profits imply:

w=ya(L/K\)" "ps—yali'py

r— (1~ a)lipy @i
and

w=ypI!

r=y(1-H b2}
so thal

g 'l,{' = || R . 38 [M} (23)

W i W b )
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and in particular

p==fa
(A1 )]

173

(24}

Inchicating natural logarithms with the symbol “~" the four equations in (21)

and (22) can be rewritten as:

W=~ Dh+&+pat?

F=al +(1—a)+ fg1 ¥

W= Dh-p-5

F=ph1 (1 B-5
s0 that

ta— D +&+pp=(B-Dh+ 8
and

al, - (1= @)« pu= Pl = (1= ),
or equivalently

(@ Dh-(-ph=p By &

al —fh=0" f)—pz— (1= a).
Solving the system (28) of two lincar equations in I, I: one obtains:

;LG pe-@EH-( PUH pa— (1 a)]
L6 al

and

;I DIAZH b (=[G pr-&ell
] [~ al

(23)

(26)

(27}

(28)

{29)

(30)
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From (29) and (30) one obtains;

3 Pa

= A 3l

= (31)
and

Py
Lb=—"—1R
(f a)

where

S [B-BChH -0 HIA H -]
(f—a)

and

gt Tl s SR PP S ,
(f )

with 4 =0 and B <0if § < a. Therefore

ﬂ"’ﬂl{m 2| {32)
and
-li! _ E.Epé_-"[b' rcﬁll

Step | is therefore completed: /; and f are expressed as functions of erms of
trade py.

Step 2: Express labor and capital used as function of p,. Since

”—E L|J % = 3 - L TE 5 -
EE_K"'—I{]L“:L —Li=L{K*—K) or Li=L—L{K"—K)) (33
and
irl: .‘f’.]l."lﬁﬂ -"L| =I|KF| 50 thﬂt h‘}' (3‘3] I.s—h(}-\;! = K[] == iI]K| {34]

=Ky hy=L'—hK" and K\=(I"- LK), - 4). {35)
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From (33)-(35) one obtains:

(=)
and
L=-Y s Ky (37)
(=1}

from which together with (32) one obtains the levels of supply of labor and capital
used in each sector at an equilibrium, as a function of the equilibrium level of the
relative price of B

Ay s WA B
el EES s AR

T _ g
Yoet—ef) (et ef) i 2

and

K = i’ p:i_.'u—.[l _ {’Ef_t’"g _PH\}KJ (19}

gt

thus completing Step 2 of the proof. Step 3 is to express output levels as a function
of the terms of trade, From (16), (38) and (39) one obtains the quantity of B and /
produced at each level of relative prices, pe. Since these relations hold for every
level of 7, taking y= 1, I denote these as ¢(pz) and i (pg) respectively, Therefore
from (16) one obtains the equilibrium level of outputs as a function of equilibrium
prices:

B —yar(pa)- (30

In the case that the sector f has also external economies of scale — which 15 not a
necessaty assumption for the results, one obtains similarly:

'Er.t e }:'W{PHL

where 7’ could be in principle different from . Equation (40) 15 almost what
is necded for Step4 bul not quite: observe that (40) does not fully cxpress
outputs as an explicit function of equilibrium prices because y—y{(B). In order
ta obtain oulputs as functions of equilibrium prices alone, one must also [ind
out simultancously the equilibrium value of 7 —3*(8). This iz “fixed point”
problem, since for each given pg, 7 depends on B while for cach pp, B depends
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on . This is solved in Step4, which follows, by a simple “fixed point”
argument.

Recall that the economy has increasing returns which are external to the firm,
and the parameter y is assumed in (16} to increase with the level of output of B (and
potentially also £ ). For example'™:

p=pH)=R", o<l {41)
At an equilibriun equations (40) and (41) must be satisfied simultancously, i.e,
y =[x $lpall® (42)
=ydlps)*,  or T =d(ps)”
s that
y = dpa)™
Therelore at an equilibrium (40) and (41) imply a relation between the output of B

and py. If one assumes that £ has external economies as well (which is not necessary
for the Results), then onc could have a similar expression tor /:

B~ d(pa) .

= () T (43)
Note that

wheneo =1, #=I1/1 a0 {44

s0 Lhat:

Lemma 2

When o= |, the partial equilibrium supply function of each firm producing B is an
increasing function of the price of B, pg. However, due fo the external economies of
scale, as the tolal output of Bincreases within the region this leads to dreps in the price
Py acrosy equilibria, since &( pe)' 7 is a decreasing function of the price py. Nore
that since o= 1,

ar a—1, f#-= -« (45)

I This is an example. In general p=3(8*%, 7*). The general case admits g similar solution, at the
cost ol more notation,
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Py
2 (py)
it
1-er
@ (py)
Fig. 5. Bach firm faces an npward
cost curve. Howerer, the seotor
as a whole faces a downward cost
) curve duc to external economizs of
B seale.

Proof

This follows dircctly: ¢{ pe)is an increasing function of pg for cach Nxed 3, but from
(44,8 =1/1 - @ <, so that increases in total purpur across equilibria leads to lower
prices, see Figure 3. O

The next step is Step 3 to produce the “resolving equation” for the two region
model. To solve the model we now consider the market clearing condition in B. Ata
world cquilibrium, the B market must ¢lear so that

B4 (ps+ )= BN (py - )=B"(pa) - B**(pa)
defining the implicit function
Fpa.t) =B (pe—t)—B"'(pa+1)— B (ps) + B“*(pa) =0, (46)

From (18), (19), (21), (32) and (43), equation (46) is a function of the variable pg
alone, which we call a “resolving” equation for this medel. Solving the equation
F =10 gives the equilibrium values of pg. Finally Step 6 consists of showing that the
equilibrium values of all other variables can be computed from that of pg. From
(32) one ohtains /4 and 4; from this and (38), (39) one obtains L, and K; [rom (22)
one oblains ¥ and w in each region; B*and I* are obtained in each region from (43).
Demand for Band fin each regionis obtained from (18) and (19). The modelis thus
solved. This completes the proof of Proposition 1. r
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The following result has two parts. The first part (i) shows that under the
conditions, increasing returns to scale defeat the optimal tarifl argument since 4
tarifT on imports leads to lower terms of trade for the importing country. For the
second part, assume that g=1, so that BY=wl, and that £ is small, i = & these
assumptions are nof necessary and are pof used o prove that the terms of trade of
the importing region worsen after the tariff. They are only made to simplify the
proof of the second part of the Proposition, (ii), namely that the importing regions’
wellare deereases after the tariff - other assumptions could be made leading to the
same resulls,

Proposition 3

Cronsider a world economy as formalized above, in which both regians produce B under
condition of external economies of scale. The demand for imports of B by region |
decreases with world prices of B, and the exporting vegion, 2, has sirong external
economier of scale in B

p=p(B)=B", witha=>1,

and 4 X577 py < 0 is relatively large in absolute value. Then (1) no tariff can improve
the terms of trade of the importing region over and above those which the region
achieves under free trade, and (i§) the welfare of the importing regfon i Tower with a
rariff than without.

Proof

Part (i) first, Tt is useful to recall first the standard arpument for oprimal tariffs
dicussed above in Section 8.1; this will be only used here as an illustration and to
aid intuition. The formal proof is given after this example.

Exampled

Define simple linear funciions for home supply and demand, respectively D=a  bp,
and Q=¢e -~ [P, 50 that the demand for importsin D Q={a ¢e) (b )p, and define

similarly a linear foreign export supply (Q+—D*y=g—hp,, where p, Is the world
price, and p..+ 1=p. In a world equilibrivem imports puat equal exports;

(@ e (b S)pi D=g 1 hp. (47)
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Selving equation (47) for t =0 gives p; the world price withowt tariffs. Then a raviff
rakes the world price to p,— pe— t(h + £/ (b= [+ B and the internal price top=p; | thy
(B~ f+ k). Note that if all parameters are positive, then pe<p, and p,. < p;, implying
that the tariff raises the internal price p. and lowers the world price p,. Unter this
conditions it is easy 1o see that a positive tarifi existy that makes the country hetter off
because the welfare pains from a tariff obtain from an increase of Imports at lower
prices, see Section 8.1 Maiters change if the economies have incregsing refurns: in
that case the parameters can change sign, for example, if (.0 and is sufficiently large
i absofute value, then after the tariff the world price p, can be higher than p,. Terms
of trade therefore worsen for the country who Imposes the tariff, and the gains from
the tarifi are Inst, because world prices increase with respect fo domestic prices, while
the losses from distortions remain.

I now formalize this example within the equilibrium model of trade defined in this
Appendix. The intuition is the same, but it is carried out rigerously using the
“resolving equation” and the impheil Tunction theorem.

One studies first the changes in the terms of trade as o function of the tarill ¢,
and shows thar the tarift'leads to higher rather than lower world prices so that the
importing country has becer teems of trade without taritts, By the implicit function
theorem from (46):

—dFide
ﬂ a! Pl e 0 SR
hi dtidp,
&{Bn‘.; BS'I}_.-"B(F;; . E}
= . = = (48)
(B4 — B 1)/aCpg+ 0] < [3(B*? - B“7)/p]

By the assumptions #(B* ' — B )/a( pp— 1)< 0 and thercfore the numerator of (48)
1s positive, The denominator is positive by the assumptions on foreign supply,
because duc to economies of scale (945 /dpu)— (B> B*7/dpy is negative and
relarively large (see Lemma 2 above). Therefore, by (48) dp,/d: 5 0: this means
that, in a new equilibrivm after the tariff r is imposed, the world price pgincreases,
s0 that the importer’s terms of trade worsen as stated in (i), The optimal tariff
argument is therefore defeated.

Part (11} next. One shows that lower terms of trade lead region | to a lower
welfare level. Since in the world equilibrium with tarilfs the world price pg
increases, so does the domestic price which is pg+ £. Since the importing economy
has inercasing returns in the fsector, this increase in gy atter the tarift could only be
associated o a lower domestic output of the good £, Furthermore, since the
exports of the exporting region decrease with prices, the imports of 8 by region |
must have decreased as well. Therefore in the new equilibrinm the domestic
consumption of good B, BY is lower in region |. Tinally, consider region 1's
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consumption of good £. By Walras’ law (19), I/=rK. Now by (32) when § < a, as p;
increases L decreases; by (22) this implies that r decreases as well implying that
{"=rK decreases after the tarift as well, Since both the consumption of B and the
consumption of T decrease at home after the tariff in the importing country, the
wellare of the importing country decreases after the tarill, completing the proof of
Proposition 3. O
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