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Abstract

Why do some countries produce higher quality goods than other countries?
This article suggests that one reason is self- perpetuating reputations, modelling
the idea with a Klein-Leffler reputation model embedded in a general equilibrium
model of trade. Reputation differences are particularly interesting because repu-
tation is a form of “social capital” that is amenable to modelling. Like product
differentation, it can explain why countries might trade even if their technologies
and endownments are identical, why firms could profit from exports even if the
foreign price is no higher than the domestic one, and why governments like to have
“high-value” sectors. Ideally, a developing country would shift its own producers
to a high-quality equilibrium; if that is not possible, the next best thing is to
import experience goods and substitute to home production of goods for which
reputation is not important.
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1. Introduction

Why quality differs among exporters has been studied in many models
of international trade. Since Linder (1961), a common theme has been that
proximity to buyers is a source of comparative advantage, so that countries
whose consumers have a high preference for quality will not only consume
high-quality goods but produce and export them. More recent versions of
this idea include Murphy & Shleifer (1997), which uses a one-factor, two-
good model to make the point that because richer countries have a stronger
preference for high-quality goods, we will see efficient differences in quality
between goods consumed in different countries; and Hallak (2005) and Choi,
Hummels & Xiang (2006), which model the idea in such a way that he can
empirically measure how incomes and quality flows interact.

As an alternative, comparative advantage might be based on differences
in technologies. In Flam & Helpman (1987), a model of North-South trade,
the North has a technological advantage in producing high quality, but prod-
ucts are differentiated and both high and low quality are produced and traded
in equilibrium. This approach raises the question, surveyed in Keller (2004),
of why technologies would differ across countries. Or, it may be that qual-
ity happens to be linked to endowments of particular factors such as capital
or skilled labor— or even, conceivably, unskilled labor, which may be the
cheapest way to find and eliminate defects.

Empirical studies show that quality does matter. Schott (2004) and
Hummels & Klenow (2005) find that prices per unit of various goods vary
considerably across exporters and are correlated with the exporters’ incomes
and endowments of capital and skilled labor, confirming what casual obser-
vation would suggest. Hallak (2006) points out that countries with higher
prices for a class of good also have higher shares in the export markets in
which they sell Navaretti & Soloaga (2001) find that European transition
economies import equipment at lower average prices than does the United
States. Hummels & Klenow (2005) use changes in prices over time to extract
information on whether product quality has changed; roughly speaking, if
prices rise but quantities do not, we might deduce that quality has risen.

LA rather different view of quality is as a characteristic of intermediate goods, in Gross-
man & Helpman’s 1991 Innovation and Growth in the Global Economy and models that
follow it. There, intermediate goods vary in quality, and innovation and technological
diffusion allows that quality to increase, good by good.



There also exists a voluminous literature in marketing and international busi-
ness on “country of origin effects”; for a survey, see Papadopoulos & Heslop
(2002),and for more recent references, see Pappu, Quester & Cooksey (2007).
This takes a more psychological approach, trying to determine at what stage
of the buying process and to what extent consumers see country of origin as
important, and how that interacts with brand name. An example is Johans-
son & Nebenzahl (1986), which uses questionnaires to find out how closely
consumers link brands to countries and how much they would pay for cars of
a given brand built in a particular country. Consumers were willing to pay
14% more compared for a Buick made in Germany than for one made in the
U.S.A., but 16% less for one made in Mexico. These findings confirm that
quality is an important element in international trade, and work continues on
trying to measure quality. Another example, much-cited, is Roth & . Romeo
(1992), which surveys consumes in Ireland, Mexico, and the United States to
see how perceptions of different country’s product qualities vary across type
of product.

The present paper constructs a theoretical model of product quality,
but will take a different line of attack. Rather than looking at differences in
countries’ consumption preferences, technologies, or endowments, I will focus
on the problem of whether firms can persuade customers of the high quality
of their experience goods, goods whose quality the consumer cannot verify
before purchase. The quality of insurance or a consultant’s services must be
taken on trust, since it cannot be verified till after the purchase and for some
buyers may never be verifiable. Why, then, would any buyer believe a seller’s
claim that his high prices are justified by high quality, when the supposed
high level of quality cannot be verified?

This is an aspect of quality that has been of central importance in the
industrial organization literature since the Lemons model of Akerlof (1970).
Typically, models in this literature have assumed that firms are heterogeneous
in their technologies for producing high quality and that advertising or some
other expenditure signals a firm’s type to consumers. Farrell (1986), Milgrom
& Roberts (1986), Bagwell & Riordan (1991) and Rasmusen & Perri (2001) all
take this approach. Here, I will assume that all firms are identical, because
I wish to show how differences in reputation and trust can generate trade
between otherwise identical countries. In this, I will follow a line of research
begun by the model of reputation in Klein & Leffler (1981) and continued



in Shapiro (1983), in which firms acquire a good reputation by selling high
quality at a low price for a long enough period of time; Allen (1984), in which
firms have both a positive fixed cost of entry and increasing marginal cost;
and Rogerson (1987), which synthesizes those two ideas. I will use a simple
formalization based on Rasmusen (1989) so that I can embed reputation into
a simple general equilibrium model of one factor, two products, and two
countries where production is repeated for many periods.

Klein and Leffler’s idea is that buyers know that a seller with a good
reputation wants to preserve that reputation as a valuable asset, and hence
can be trusted. As a solution to the problem of unobservable quality, trust
is an old idea. As Macaulay pointed out as long ago as 1963, businesses rely
not on the courts but on relationships and reputation in the ordinary course
of dealing. A firm honors its commitments, not just in letter but in spirit,
because it wants to keep its good reputation. Klein & Leffler (1981) put
this in economic terms. If a firm can charge a premium for a high-quality
product, then even if it could get away with cutting corners in the short run
because courts cannot enforce subtle cheating in quality, it will choose to
deal honestly with its customers. The reason need not be simple integrity:
it can be the result of selfish profit maximization. If the firm does cheat, it
will lose repeat business, and if it can charge a price high enough to earn
economic profits from its reputation and it cares enough about future profits
it will refrain from taking the short-run gain from cheating. Buyers, knowing
this, are willing to pay a premium price, which is what gives the firm its
economic profit. This, however, is just one possible equilibrium, one set of
self-fulfilling expectations. Another equilibrium is for buyers not to trust
promises of quality and to refuse to pay premium prices. The sellers, in turn,
then have no incentive to provide high quality.

We will go straight to the model in the next section, first laying out the
assumptions of the simple general equilibrium model, next showing how a
reputation equilibrium could arise in a single product market. I will then
return to the model of trade and reputation and explore its implications.
Having explained the model, I will be able to explain how it differs from
other models of trust and quality such as Acemoglu, Johnson & Robinson
(2002), Basu & Chau (1998), Berkowitz, Moenius & Pistor (2003), Chisik
(2003), Moenius & Berkowitz (2004), Haucap, Wey & Barmbold (2000), and
Levchenko (2006).



2. The Model

Firms use one factor of production, labor, in two countries, the North
and the South. The F' firms in each country compete in pricesL: each chooses
its price simultaneously, as in Bertrand competition. A firm can produce
two kinds of goods: the simple good, with subscript 0 (our numeraire); and
the experience good, subscripted [ or h depending on whether its quality is
low or high. Ownership of labor and firms is evenly distributed across the
population in each country. Transportation costs are zero for produced goods
but labor cannot be moved.

Technologies are the same in both countries. Each unit of the simple
good or the low-quality good costs one unit of labor to produce in either
North or South, but each unit of the high-quality experience good costs
o> 1.

If zy is consumption of the simple good and z; and xj; are the con-
sumptions of the experience goods, a consumer’s utility in a given period is

assumed to be
U= I8($l + Ga:h)a (1)
where @ < 1 and where 6 > ¢ is the relative value of high quality. Low and

high-quality experience goods are perfect substitutes for each other in the
sense that their only difference in the utility function is the multiplier 6.

Production is repeated in each of an infinite number of periods, with
quality and prices chosen anew each period. The discount rate is r in both
countries. Consumers buying in period ¢ cannot observe quality before pur-
chase, but they do observe the quality that each firm sold in period (¢ — 1).

Prices are denoted by py = 1 for the simple good, as a normalization,
and p; and py, for the low and high-quality experience goods.

The North has 1 unit of labor and the South has S. Most of this article
will make the “large North” assumption that

20+ (¢ —Dr)(¢—1)
o< 20+ +(@—1)r+1

(2)

a condition which, as explained below, will imply that the North’s prices be-
come the world prices under free trade. I make this assumption for simplicity



of exposition. Section 6 explains what happens in the opposite case, when
the North is “small”.

3. Optimistic and Pessimistic Equilibria

In equilibrium, the simple good and one of the experience goods will
always be produced, since the fact that otherwise utility would fall to zero in
equation (1) means there will be demand for both even at very high prices, as
formalized below. If consumers could observe quality before purchase, firms
would produce high quality, not low quality. Its price would be p, = ¢ under
price competition, because it costs ¢ times as much labor to produce as the
simple good does.

Under the model’s assumption that consumers cannot observe present-
period quality before purchase, firms would all produce low quality if there
were just one period instead of an infinite number of periods. Regardless of
what consumers expect, it is cheaper for the firm to produce low quality, and
hence choosing low quality would be a dominant strategy.

We will start by explaining how multiple periods can lead to high quality
and then apply the idea to different countries. Consider a partial-equilibrium
model in which firms produce either low quality at cost 1 or high quality at
cost ¢ > 1 and consumers (with fixed consumption of the numeraire good)
have reservation prices of 1 for low quality and 6 > ¢ for high quality. Firms
compete in prices. Consumers can observe quality after purchase but not
before, the game is repeated an infinite number of periods, and the discount
rate is 7.

The model is a mathematized version of Klein & Leffler (1981)’s verbal
idea. They aimed to explain two things: (1) why some firms produce high
quality instead of low, even though consumers cannot tell quality before
purchase, and (2) why firms that produce high quality charge a price higher
than cost, even under Bertrand competition.

A subgame perfect Nash equilibrium of a game is a combination of strate-
gies for each player such that at any point in the game a player who expects
the other players to follow the strategies the equilibrium specifies for them
has no incentive to deviate from the strategy it specifies for him. Thus,
different expectations may be able to support different equilibrium strategy
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combinations. Here, because the interaction is repeated an infinite number
of times, multiple equilibria do exist. We will focus on two equilibria: the
“pessimistic” and the “optimistic”.

In a pessimistic equilibrium, a firm’s strategy is to produce low quality.
A consumer’s strategy is to pay at most a price of 1, regardless of the claims
the seller makes about quality. Firms choose the price p; = 1, equal to cost
because of competition.

These strategies form a subgame perfect Nash equilibrium for the re-
peated game. No firm has an incentive to produce high quality, since no
consumer would pay any higher price. If a firm did produce high quality
once, consumers would be surprised, but the equilibrium calls for the firm to
return to producing low quality in the next period, so the consumers would
not be willing to switch to paying a higher price for that firm’s goods. They
would regard the deviation as a fluke not to be repeated.

In the optimistic equilibrium, on the other hand, a firm produces high
quality and sells at a price p* to be explained below, unless it deviated from
equilibrium and produced low quality in the past (in which case it produces
low quality). Consumers buy the good from a firm if and only if its price
equals p* and the firm has never produced low quality.

In this equilibrium, a firm’s punishment for deviating and producing
low quality is that consumers believe it will produce low quality in the future
and switch to another firm. For this to be a punishment, however, the firm’s
profits must be lower if it sells zero than if it sells a positive amount, which
requires that the price p* be greater than cost. The exact value of p* is
derived as follows. Denote the present discounted value per unit of sales by
a firm with a reputation for high quality by V. If the firm produces high
quality today, it keeps its good reputation, and the present value of profits
per unit sold is, assuming cash flows occur at the beginning of periods,

V=0 -0+ (1357 ®)

where the first term is the current period’s profit and the second term is the
discounted value of capitalized future profits. Solving for V', we get

(1+7)(p*—9)

r

V:

(4)



If the firm produces low quality the present value of its profits is

o -0+ (11 ) o 5)

1+7r
since it will lose its reputation. For the firm to choose high quality it must

be true that
(1+7)(p" —¢)
T

>p' -1 (6)

Competition among firms turns this weak inequality into an equality,

pr=¢+(¢—1)r (7)

For consumers to be willing to buy high quality instead of not buying
anything, we also need p* < . That requires

pr=9¢+(—1r<0. (8)

If this is not true (because r, the discount rate, is too high or 6, the valuation
of high quality, is too low), the optimistic equilibrium will not exist.

The optimistic equilibrium is pareto-superior to the pessimistic equi-
librium. In the pessimistic equilibrium of this partial- equilibrium model,
consumers have zero surplus and firms have zero profits. In the optimistic
equilibrium, consumers have positive surplus (if p* < 6 strictly) and firms
have positive profits.

Let us define “optimistic expectations” for the players in a game as
expecting that the pareto-optimal equilibrium will be the one played out
in the game between a particular firm and its customers, and “pessimistic
expectations” as expecting the pareto-worst equilibrium. Let us define a
“good reputation” for a firm as the expectation, based on its past behavior
and its incentives, that it will produce high quality. We will assume that
expectations about a firm’s behavior do not change if it begins to export its
product.

We will briefly analyze two reasons that a firm might have a good rep-
utation. Both apply only if p* < 0, because otherwise only the pessimistic
equilibrium exists.



First, a country may have “trust”. All players have optimistic expecta-
tions and all firms are expected to produce high quality in accordance with
the optimistic equilibrium. Firms have no incentive to deviate from this
equilibrium, and so will keep their good reputations.

Second, a firm in a country may be able to use “reputational invest-
ment”. All players believe that a firm in that country which invests amount
A in acquiring a reputation will produce high quality in accordance with the
optimistic equilibrium.

If a firm has a good reputation, consumers expect it to produce high
quality. Given that expectation, high quality is in the firm’s best interest.
If a firm has a bad reputation, it is expected to produce low quality. Given
that expectation, low quality is in the firm’s best interest. A firm with a bad
reputation would like to have a good reputation and sell high quality at a
high price, but it cannot do so unless consumers change their expectations.
Consumers, too, would like to be able to trust a firm to sell high quality, but
if the firm has a poor reputation they rightly distrust it.

“Trust” is purely a matter of expectations and is exogenous to a firm.
It is a matter of culture or history— of what is called social capital. A nation
blessed with high trust will be richer than one with low trust, but there is
no easy way to switch from one trust level to another.

“Reputational investment” is endogenous to the firm, and refers to any
investment that creates a good reputation for a particular firm. This in-
vestment might be advertising, it might be observable sunk costs that make
consumers believe the firm will want to preserve its reputation for the future,
or it might be the sale of high quality at a low price for some period of time
by a firm that starts with a poor reputation.

Whichever form investment takes, investment’s ability to generate a
good reputation is an assumption, not a necessary consequence of there be-
ing multiple periods. Without this assumption, it remains an equilibrium for
consumers to continue to have pessimistic expectations even if they observe
some firm investing large amounts to try to acquire a good reputation. If
consumers think the firm’s effort is a waste of resources, it will be. The firm
will then not have any incentive to produce high quality after its investment,
and the consumers’ pessimistic beliefs will be confirmed. Depending on ex-



pectations, reputational investment might be effective in one country and
ineffective in the other.

Reputational investment introduces a complication. If firms use invest-
ment to acquire reputations, the number of firms producing high quality
becomes endogenous. The equilibrium involves a firm’s decision of whether
to invest amount A to acquire a good reputation. The firm must trade off
the immediate cost A against the flow of profits from selling at p*. That flow
value is V' from equation (3), where by substituting (8) for p* we get

V=00+7)(¢-1) (9)

Thus, if there are X consumers and they are split equally among high-
quality firms, the greatest number of firms for which investment is profitable
is M, where M is the biggest integer such that:

Profit(M) = —A + (%) ((1 ) — 1)) >0, (10)

If N > M, only some firms will acquire reputations and their lifetime
profits will be positive only because of the integer problem. If N < M,
all firms will acquire reputations, and their lifetime profits will be positive
because sales per firm will be higher and a firm’s investment will not dissipate
its future profit stream.

These explanations for differing reputations are separable from the rest
of this model, however. Reputations can be entirely arbitrary, since they are
really just self-fulfilling rational expectations equilibria. If consumers believe
a firm will produce high quality, it has incentive to do so. If a few firms in
an industry are lucky enough to acquire such reputations, those are the firms
that will survive and come to dominate the market. We may imagine that the
North had some firms which did this, driving out the pessimistic-expectations
Northern firms, but the South did not, and so retains pessimistic-expectation
firms.

4. North and South under Autarky

10



Now let us return to general equilibrium, starting with the case of au-
tarky. From equation (8), the quality-guaranteeing price is:

pr=0+(0—1r (11)

Three patterns of production are possible, depending on the level of p*
and expectations.

(1) Autarky quality might be low in both countries. If p* > 60, we will see
shortly, the level of price which would lead a firm to choose high quality is
greater than the value of high quality to the consumer, so that price could
not be charged in equilibrium. Trade, of course, would make no difference,
and this is an uninteresting case. Or, it might be that expectations are
pessimistic in both countries, even if p* < 6

(2) Autarky quality might be high in the North and low in the South. This
happens if p* < 6 but expectations are optimistic in the North and pessimistic
in the South. It is also possible to have autarky quality high in the South
and low in the North, if the expectations are reversed.

(3) Autarky quality might be high both countries, because p* > 6 and ex-
pectations are optimistic in both countries.

If consumers in a country believe claims that the experience good’s qual-
ity is high, they solve the following problem in each period:

%?%Z”azrz U = xy(x;+ 0x,)* such that  xopy + xp; + Tppr = income,
(12)
which has the first order conditions:
alU alU OaU
— —Apog =0 —— = A\p =0, — = App, =0 13
o Do ) 7+ Oz YUI o+ Oz Ph ( )

If it is optimal to consume all three goods then:

- () ) - () ) o
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A consumer consumes both experience goods only in the knife- edge

case that pil = pih. Otherwise utility maximization has a corner solution.

Only low quality will be consumed if z%z > pih, and only high quality if the
inequality is reversed. Consumers can rationally believe that quality is high
only if p;, > p*, so if that inequality is false, only the pessimistic equilibrium
exists and quality is low, which is case 1 above. Otherwise, depending on
expectations, from equation (14) we get either:

To = Pixy (15)
or:

To = PrTh (16)
All this holds true for either North or South.

Consider case (2), in which the North has high quality and the South
has low quality. In both countries, po = 1,p; = 1, and w = 1. High quality
is not produced in the South. In the North high quality is produced, at the

price p* = ¢+ (¢ — 1)r.

In the South, firms produce only low quality, whatever they may claim
(because expectations are pessimistic) so 2; > 0 and x5, = 0. We can rewrite
equation (15) as:

xo(South) = x;. (17)

Since there are S units of labor in the South, x¢ + z; = 5, and:

xo(South) = g, x(South) = g (18)

Utility of a Southerner with one unit of income is:
1\“ /1 “
U(SOUth) = (5) <§ + 0) = 4_a (19)

In the North, po = p = w = 1 and p;, = p*. High quality is maintained
by reputation, since p, = p* < 6 and there is either trust or firms invest A
in reputation. Thus, z; = 0 and z; > 0. Equation (16) becomes:

To=pap (20)
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The North has one unit of labor and the wage is w = 1, so labor income
is 1 per capita, as in the South. The North also has profits, though, of
(p* — @)z, because high price p, = p* does not reflect a real production cost.
The amount (p, — ¢w) is profit, not extra labor needed for higher quality.
Thus, for the North the budget constraint, poxg + ppxp = tncome is:

zo+piry =14 (p" — @)z (21)

Combining equations (20) and (21) yields:

1
P+

xzp(North) = (22)
where p* can be written in terms of the primitive parameters as p* = ¢+ (¢ —
1)r. Combining (22) with equation ( 20), yields consumption of the simple
good:

*

p
p*+ o

zo(North) = (23)

Utility of a Northerner with one unit of income would be:

U(North) = (p*p; ¢)a (0 +(0) (p* i ¢))a (24)

The North’s utility is higher than the South’s for two reasons. First,
the North consumes more of the simple good. The South consumes 1/2 per
capita of the simple good, while the North consumes zo(North) = a

P
P+’
0
p*+o
its high-quality consumption is greater than the South’s utility (1/2)* from
its low-quality consumption, because 6 > p*. The North does better in both

components of utility.

larger amount because p* > ¢. Second, the North’s utility of ( > from

The North has higher utility per capita even if trust is low there and
firms must use resources in reputational investment. In the worst case, where
there is no integer problem, the entire industry profit is eaten up by the
investment, so the budget constraint, equation (21), becomes:

ro+pr,=1+0 (25)
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From equation (20), xg = p*xy, so:

1 1
To=—= and x, =
2 2p*

(26)

Northern consumption per capita of the simple good is then no higher

than Southern, but consumption of the experience good enters the North-
[0
0
2p*
Even when profits are zero, the North’s utility is higher, because consumers
are better off buying high quality at p* than low quality at p; = 1.

erner’s utility function as ( ) , which is greater than the Southerner’s (%)a

Though there is no differences in factor endowments or production func-
tions, under autarky the South’s consumption of the high-quality experience
good is even more inefficient than the North’s—=zero, despite lack of any tech-
nological barrier to production. Consumers do not trust Southern firms to
produce high quality, and that distrust is self-confirming.

For reasons unrelated to the lack of free trade, the North does not attain
the first best. The price of the high quality good exceeds its marginal cost.
As a result, too much of the simple good is produced and consumed relative
to the high-quality good. The outcome is nonetheless better than if the
high-quality good were not produced at all.

5. Opening Up Trade

Now let us imagine that the autarky just described is destabilized by
the unexpected opening of free trade between North and South. 2 Prices
will equalize between the countries since transportation costs are zero. Since
the production function does not have diminishing returns, production is
constrained only by the amount of labor available. One of the countries will
specialize in one of the goods, using up its entire labor supply producing it.
The marginal rate of transformation in the other country, which produces
both goods, will determine the world price, which will thus equal one of
the two country’s autarky price levels. Since the North is larger, it is the

2If the opening of free trade is expected, the autarky equilibrium will be different. More
firms will advertise, knowing they would not recover their investment if the North were
the only market but anticipating the profits they will earn once they can start exporting
to the South.
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North’s price that will become the world price in this model.> The effects
are summarized in Proposition 1.

Proposition 1. After trade opens between North and South:

(1) The new world prices of the simple good and the high-quality good
will be po = 1 and p, = p* > ¢ > 1. The North will continue to produce
both goods and will export the high-quality good to the South. The South will
produce only the simple good, ending production of the low-quality good, and
will export some of the simple good to the North.

(2) Consumer welfare will rise in both North and South. Profits will rise
in the North and will remain zero in the South. Northern consumption per
capita of both goods will be higher than Southern consumption.

The remainder of this section will show why Proposition 1 is true.

The South’s prices have changed to equal to the North’s so its con-
sumption proportions change to equal the North’s too. The South’s budget
constraint is, since it has S units of labor:

xo + p'xp < income = S (27)

Combining this with equation (16)’s xy = p*z, total consumption in the
South is:

xo(South) = —  x,(South) =

(28)

2o | o

2p*
The South’s utility has risen, because its consumption of the simple good is
unchanged and the contribution to its utility function from consumption of
the experience good, formerly (%)a per capita, is now the greater amount

<22*) . The South’s utility rises to the level as the North’s would take if the

North needed to use reputational investment that eats up the entire profit of
the Northern firms.

31 have worked out the small-North case but have not included details here. If the North
is small, the North specializes in the experience good, the South produces both goods. The
North’s experience good has a price high enough above the South’s that consumers are
indifferent about which they consume. The main difference from the large-North case is
that trade leaves the South’s welfare unaffected. As in the large-North case, the North
benefits from trade.

15



The North is more complicated because its national income contains
profit, and possibly reputational investment which eats into profit. The value
of goods consumed is (xo(North) + ppzn(North)). Income includes not just
wages, equal to w times the one unit of labor, but profit, xj(p, — ¢w). Once
trade opens up, the sales xj include sales both in the North and the South.
Thus, the North’s aggregate budget equation is:

poxo(North)+p*z,(North) = w(l)+(p*—ow)[xp(North)+x,(South)] (29)

S

Once we set w = 1, zp(South) = 5o

becomes:

and pp = 1, the budget equation

(D)ao(North) + p*zp(North) = 1+ (p* — ¢) [xh(North) + (2—;*> S} (30)

This can be combined with equation (16), zo(North) = p*z,(North), to
yield:

_ 1 s
zn(North) = goiemry + @@=
_ 1 S
R o e e e s (31)
1 S
T optto + 2p* (2p* —(¢—1)7)
in which case:
flf(](NOTth) — pf+¢ + 2(2p*7?¢*1)7‘) (32)

We must check, however, that the North is large enough that its labor
can produce enough to satisfy world demand for the high-quality good. Each
unit costs ¢ in labor to produce and the North has 1 unit of labor, so for
production to be feasible requires that

S 1 S

<1

(33)
In equality (33) turns out to be equivalent to the “Large- North assumption”
of inequality (2), here repeated:

200+ (0= 1r)(¢ - 1)
5 20+ +(p—1)r+1

(34)
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The North’s consumption per capita of the simple good is higher than
the South’s (which is 1/2). Under autarky, we have seen from equation (23)

*

that zo(North) = pf 5 50 the North’s consumption of the simple good rises
with free trade. It rises in proportion to the size S of the South, since the
North is now earning profits from Southern sales. Similarly, the North’s
consumption of the high-quality good is higher than under autarky (when
it equals just the first term of equation (32)) and higher than the South’s

consumption under free trade (since z%w > #, even if S = 0.)

Just as under autarky, Northern welfare is not so high if it must use rep-
utational investment. If the opening up of trade is unforeseen, however, and
it is incumbent firms that export to the South, the reputational investment
under autarky will not eat up the entire Northern profit. It will at most eat
up the expected autarky profit, leaving the export profits undissipated.

In short, free trade increases the welfare of both countries. The South
benefits because its prices change and it starts to consume the high-quality
experience good. The North benefits because though its prices do not change,
its income increases as a result of pure profits from exports to the South.

6. The Small-North Case

The analysis above assumed that the North was large enough to supply
both its own demand for the high-quality good and the South’s demand at
the quality-ensuring price of p*. What if that is not true? I will not analyze
this case in detail, but I will outline what will happen if assumption (2) is
false because the South is too large relative to the North.

There would then be excess demand for the high-quality good at the
price of p*. Thus, p, would have to rise above p* once trade opened up. If it
rose above py, without any further changes, however, Northern firms would be
earning more than the profit necessary to give them an incentive to produce
high-quality. They would therefore bid up the price of their input, labor,
until their profits were again at the minimum level necessary to make them
indifferent between high and low quality. This might occur at a some price
for the high-quality good in the interval (p*, @), or the price might rise all the
way to p, = 6, in which case consumers would be indifferent between high
and low quality.
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If py, is in the interval (p*, ) then the North will specialize in the high-
quality good, exporting some of it to the South, and the South will specialize
in the low-quality good, exporting some to the North. Compared to autarky,
the North will be better off, since it will be exporting to the South at a profit
to the firms and a higher wage to the workers. The South will also be better
off than under autarky, since it will pay a price of less than 6 for high quality.

If py, rises aqgll the way to 6, then the North will specialize in the high-
quality good, exporting some of it to the South, and the South will produce
both the simple good and the low-quality good, exporting some of the simple
good to the North. Trade will help the North since it will be exporting to
the South at a profit to the firms and a higher wage to the workers. Trade
will have no effect on the South’s welfare, since Southern consumers will be
paying a price high enough to be indifferent between the low quality they
used to solely consume and the high quality that is their new alternative.

7. Other Models of Quality and Trust

A Technology Model of Quality Differences across Countries

How does the trust model compare with a purely technological model of
quality differences across countries? Recall that a technology model has the
problem of explaining why technology cannot be transferred from country to
country.

The present model could easily be converted to a model of technology
differences between countries: simply assume that consumers observe quality
before purchase, and that one unit of the high-quality reputation good costs
On < 6 < ¢, units of labor to produce in the North and the South. If we
worked out this model (as I did in the working paper version of this article,
Rasmusen [2006]), we would find that under autarky the South would produce
only the low-quality experience good, the North would produce only high-
quality, and welfare would be higher in the North. Opening up trade would
cause the South to specialize in the simple good, exporting some of it to the
North and consuming the rest. The North would produce the simple good
and the high-quality good, and would export some of the high-quality good
to the South. The price of the experience good would rise in the South, but
the quality would rise even more. All that is just as found in the paragraphs
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above. The difference comes in welfare: in the technology model, the North’s
welfare is unaffected by trade and the South’s per capita utility in the South
rises all the way to the North’s level; in the trust model, both countries gain
from trade, but the South’s utility is still lower than the North’s.

A Legal Model of Quality Differences across Countries

Another reason for quality differences across countries is differences in
laws. One country might have higher quality products because it has laws
requiring high quality or because it has laws forbidding false claims of high
quality.

The trust model is easily adapted to include such laws. Either kind of
law would result in companies producing only high quality, either because
low quality would be illegal or because low quality would be outsold by high
quality. The differences in the outcome is that welfare would be even higher
than in the trust equilibrium because the price of the high-quality good
would be lower: p, = ¢ instead of p, = p*. Its price would equal its cost,
instead of being higher, and sellers would earn zero profit. A consequence of
profits being zero is that after trade opened up, the North’s welfare would be
unchanged compared to autarky, and the South’s welfare would rise to equal
the North’s.

Good laws are certainly helpful in promoting efficiency. Prohibiting
fraud certainly encourages quality to be higher. Requiring minimum qual-
ity levels also can raise quality, though government failure often results in
mandated quality being too high so as to raise the wages and profits of polit-
ically influential producers. Between the risk of government failure and the
difficulty of legal enforcement of quality standards for subjective character-
istics such as the quality of software’s documentation or the reasonableness
of an insurance claims adjuster, however, laws are not a panacea for product
quality.

The Literature on Trust Differences Across Countries

Having shown how trust works in this context, it is now possible to
contrast it with other models of trust in international trade and development.

First, note that trust is not mediated by institutions in the present

19



model. Particular institutions may create optimistic expectations by a gen-
eral atmosphere of trust, omething akin to trust in the literature on social
capital by Robert Putnam (2000) and others. Trust here, however, is trust
between buyers and sellers, not trust established by government or private
institutions or trust that generates good institutions. Much recent work,
e.g. Acemoglu, Johnson & Robinson (2002), has suggested that differences
in institutions can explain trade and backwardness. It might be, for exam-
ple, that the quality of a country’s institutions explain its tendency to trade
complex products, as in Berkowitz, Moenius & Pistor (2003) and Moenius
& Berkowitz (2004). Here, however, good institutions— e.g. laws against
fraud— are not the reason for high quality.

Similarly, Levchenko (2006), though using a model adapted from in-
dustrial organization, asks the question of how institutions affect trade.
Levchenko’s starting point is that institutions, modelled as a technological
feature, matter more in some sectors than others. He parameterizes insti-
tutional quality following the style of Caballero & Hammour (1998), which
in turn is in the spirit of the contractual incompleteness approach of Hart
& Moore (1990). Institutions affect not just overall productivity, but the
relationship between different factors, whose ability to contract with each
other depends on institutions such as the laws and the courts. Levchenko
starts, as the present paper will, with a model in which North and South dif-
fer in technology, leading to a standard difference in comparative advantage.
In Levchenko’s version of this model, the South gains more than the North
from trade. He then develops a Grossman-Hart-Moore model in which fac-
tors are rewarded differently across industries. Some industries depend more
on institutions, and labor in those industries earns higher wages. After trade
opens up, though, the North’s advantage in those industries captures those
“good jobs” from the South. Levchenko provides empirical support for the
pattern of trade he predicts: the United States imports more from countries
that have good institutions, but only in industries that involve more compli-
cated production. Levchenko’s model is based on trust, like the reputation
model’s, but it is trust between producers rather than between producer and
consumer.

Several articles in international trade, on the other hand, do look at the
relationship between trust, price, and reputation. The closest in assumptions
to the present one is Falvey ( 1989), which also uses a version of the Klein-
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Leffler reputation model and asks how reputation will affect trade patterns.
The key assumption in that paper is that consumers know the reputations
of domestic firms but not foreign firms, and this ignorance leads to a bias
against imported goods. In the present paper, we have assumed that firms
could take their reputations abroad with them, and that consumers had no
bias in favor of or against foreign goods per se. That, in combination with
consideration of the possibility of multiple equilibria, will lead us to the
conclusion that a country that exports in equilibrium has an advantage in
quality, not a disadvantage.

Basu & Chau (1998) does not use a Klein-Leffler model, but their model
has some of the same flavor. In it, there are both differences in both reputa-
tion and technology in North and South. Consumers all prefer high quality
to low, but the extent to which they do depends on income. Each country
has many firms differing in their production costs for high quality. Each con-
sumer chooses a particular firm’s product to sample, after which he receives
a noisy signal of that product’s quality. He may consume that product, or
sample another instead. Thus, there is one period of consumption, preceded
by sampling. Firms have some incentive to produce high quality, since that
reduces the probability that consumers will get a bad signal and refuse to
buy. Thus, the percentage of firms that chooses high quality depends on the
prices they expect from high and low quality. Since consumers only observe
country of origin and price before shopping, if they expect the South to have
low quality, more Southern firms will choose low quality, hoping to get a
good signal by accident. If Southern general reputation and price were to
rise, that would increase the profit margin that a Southern firm would lose
if consumers rejected its product and increase the number of Southern firms
that would find high quality profitable. The driving force is the consumer’s
ability to roughly test the quality of the product, not the present model’s
multiple periods and incentive for a firm to maintain its reputation; in the
Basu-Chau model, firms are anonymous except for their country of origin.
Both models, however, show mechanisms by which higher prices can make
firms prefer to produce high instead of low quality, and in both models the
reputations— of countries in Basu- Chau and of firms in the present paper—
arise from exogenous expectations but are self-fulfilling.

Chisik (2003) notes that a country will tend to specialize in the goods
for which it has good reputations, and that good reputations increase a coun-
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try’s welfare. His model has three features absent in the present paper: (
1) Some firms can produce high quality at lower cost than others; (2) Firms
can signal their quality, though noisily, by a signalling expenditure; and (3)
Reputation for high quality is the same for all firms in an industry from a
given country, pooling together the bottom firms and the top firms in the
eyes of foreign consumers. Feature (1) means that a country will tend to
specialize in the high-quality good if its firms have a technological advantage
in quality production. This is an advance on simple models of technological
advantage because when quality is unobservable it is hard for a company to
convince customers that it can produce high quality at low cost. Techno-
logical advantage plus reputation is needed. Feature (2) would be irrelevant
in the present model, since signalling can be effective only under the single-
crossing property that firms differ in inherent type (their technologies), which
the present paper does not allow. Feature (3) means that a country should
subsidize high quality because the low-quality firms are dragging down the
country’s general reputation.

Haucap, Wey & Barmbold (2000) combine a reputation model of a mo-
nopolist whose quality type is unobservable to buyers with signalling by
location choice (a model similar in style to the purely domestic production
model of Rasmusen & Perri (2001) in which firms signal by capital expendi-
ture). The central idea is that only a monopolist with a low marginal cost
for high quality would survive in a high-wage, high-tax country, whereas in a
low-wage, low-tax country such a firm would be unable to differentiate itself
from a firm with a higher marginal cost for quality whose optimal strategy
is to produce low quality and cheat the consumer. Hence, consumers will
pay high prices for high quality from the richer country, but will expect (and
get) low quality from the poor country. Unlike the present paper’s model,
that of Haucap et al. is partial rather than general equilibrium and mo-
nopolistic rather than competitive, but the main differences are that in the
present paper firms are ex ante identical, and it is the firm’s identity—pure
reputation—-rather than some signal such as location that gives consumers
confidence in its quality.

The present paper shows that quality differences can be driven by rep-
utation alone— that multiple equilibria with rational expectations exist. A
country is fortunate if it has firms for which consumers have optimistic ex-
pectations. Such firms will dominate sales in their own country, and will
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export to a country for whose firms consumer only have pessimistic expecta-
tions. This is not as good for the importing country as if it had optimistic
expectations for its own firms, but it is better than autarky:.

How might the present model be tested? Its explanation is based on
the idea that certain companies have reputations for producing high quality
that cannot be guaranteed by pre-purchase observation or by contract. This
implies that the quality differences should exist only for certain types of prod-
ucts and companies. There should be no quality differences between countries
in standardized commodities or manufactured goods where the grade and the
terms of delivery can be easily measured and enforced in court. The qual-
ity differences should be largest for services, since service quality is hard to
observe before purchase and hard to enforce, and for branded goods with
features whose quality is hard to measure, e.g. automobiles, pharmaceuti-
cals, computers. Where quality differences between countries are large, we
should also see production in the high-quality country dominated by older
firms, which have had time to build up reputations. A country’s reputation
for high quality would really consist, in this model, of an aggregate of its
companies’ reputations for high quality. An implication is that consumers
or retailers, while believing that Northern firms in general are trustworthy,
would be more doubtful if they know the Northern firm in question is a recent
start-up.

7. Concluding Remarks

In the trust model, even when two countries have identical technologies
and endowments, differences in expectations can lead to different autarky
welfares and to gains from trade by both a small country (which obtains
better prices) and a large country (which gains extra profits). In one country,
firms produce high quality at a profit and consumers earn surplus from buying
high quality even at premium prices. Firm compete, but they do not reduce
their prices because consumers know that any firm doing so lacks enough of
a profit margin to value its future reputation. In the other country, firms
produce low quality because that is what consumers expect and no consumer
will pay more for a purportedly better product. Trade allows the firms with
valuable reputations, too valuable to risk by producing low quality, to sell in
both countries instead of in just the rich country.

23



As so often happens, this model is about economic development as well
as about international trade. Much has been written about rapacious, self-
defeating governments whose incentives ruin their attempts to profit from
their citizens. The story here is a private-sector analog: rapacious, self-
defeating firms whose incentives ruin their attempts to profit from their cus-
tomers. Instead of the key to development being to change the structure of
government and reduce rentseeking, it is to change consumer expectations in
the product markets. If consumers expect high quality, they will get it. If
they do not, quality will be low.

In broad terms, the reputation model shows how important reputation
can be— behaving, even, like another factor of production. A nation with a
greater factor endowment will have higher utility, and one could view good
seller reputations as something like a factor of production. Like technology
but unlike most factors, however, reputation is nonrivalrous. A firm with a
good reputation can expand its output without extra cost, including expand-
ing to a different country. That may be too strong a claim—reputation can
be conveyed at zero cost in this model, but in the real world, consumers do
need to learn of a firm’s reputation, even if the reputation is already estab-
lished for most consumers. But it does ring true that a firm with the valuable
attribute of a reputation for good quality will have lower costs of extending
that reputation to new markets than a firm that must start from scratch. If
so, one of the benefits of international trade is to expand high-quality firms
with good reputations across the world.
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