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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 reputation 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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From the year 2007:

News of the execution came on a day when newspa-
pers were reporting that 50 per cent of all water coolers in
Beijing likely contain nothing more than tap water.

Citing a Beijing Times report, the government-controlled
China Daily newspaper said unnamed sources at major bot-
tling companies confirmed a report casting suspicion on the
quality of major-brand bottled water marketed in the city.
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From the year 2007:

What I most regret now is that I should not have gone
into government.

In 1968 when I graduated from the biology department
of Fudan University, I should have continued on in the field.
If I had continued on in the field, then there’s no question
that I would have become a professor long ago. I would be
living a good life, and I would not have fallen to today’s
outcome.

If there is reincarnation I will definitely not go into gov-
ernment!
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2. The Model

Firms use one factor of production, labor, in two countries, the
North and the South. The North has 1 unit of labor and the South
has S < 1.

The F firms in each country compete in prices; 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
l or h depending on whether its quality is low or high.

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 φ > 1.
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If x0 is consumption of the simple good and xl and xh are the
consumptions of the experience goods, a consumer’s utility in a
given period is assumed to be

U = xα0 (xl + θxh)
α (1)

where α < 1, and where θ > φ is the relative value of high quality.

Production is repeated in each of an infinite number of periods,
with quality and prices chosen anew each period.

The discount rates is rin both countries.

Consumers buying in period t cannot observe quality before
purchase, but they do observe the quality that each firm sold in
period (t− 1).

Prices are p0 for the simple good, with p0 ≡ 1 as a normaliza-
tion, and pl and ph for the low and high-quality experience goods.
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3. Optimistic and Pessimistic Equilibria

If consumers could observe quality before purchase, firms would
produce high quality, not low quality. Its price would be ph = φ
under price competition, because it costs φ 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.

In the 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 pl = 1, equal to cost because of competition.

In the optimistic equilibrium, 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. Consumers buy
the good from a firm if and only if its price equals p∗ and the firm
has never produced low quality.

7



In the optimistic equilibrium, 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. Consumers buy
the good from a firm if and only if its price equals p∗ and the firm
has never produced low quality.

The firm’s value if it produces high quality is:

V = (p∗ − φ) +

(
1

1 + r

)
V, (2)

so

V =
(1 + r)(p∗ − φ)

r
(3)

The firm’s value if it produces low quality is:

(p∗ − 1) +

(
1

1 + r

)
(0), (4)

For the firm to choose high quality it must be true that

(1 + r)(p∗ − φ)

r
≥ p∗ − 1 (5)

Competition among firms turns this weak inequality into an
equality,

p∗ = φ + (φ− 1)r (6)

For consumers to be willing to buy high quality instead of not
buying anything, we also need p∗ ≤ θ.
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Two reasons that a firm might have a good reputation

First, a country may have “trust”. All players have optimistic
expectations 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
investment”. All players believe that a firm in that country which
invests amount A in acquiring a reputation will produce high qual-
ity in accordance with the optimistic equilibrium.

If firms use investment to acquire reputations, the number of
firms producing high quality becomes endogenous. The equilib-
rium 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∗.

The greatest number of firms for which investment is profitable
is M , where M is the biggest integer such that:

Profit(M) = −A +

(
X

M

)(
(1 + r)(φ− 1)

)
≥ 0, (7)
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4. North and South under Autarky

(1) Autarky quality might be low in both countries. Maybe p∗ > θ
Or, expectations are pessimistic everywhere, even if p∗ ≤ θ

(2) Autarky quality might be high in the North and low in the
South.This happens if p∗ < θ 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∗ ≥ θ
and expectations are optimistic in both countries.
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If consumers in a country believe claims that the experience
good’s quality is high, they solve the following problem in each
period:

Maximize
x0, xl, xh U = xα0 (xl+θxh)

α such that x0p0+xlpl+xhph = income,
(8)

which has the first order conditions:

αU

x0
− λp0 = 0,

αU

xl + θxh
− λpl = 0,

θαU

xl + θxh
− λph = 0

(9)

If it is optimal to consume all three goods then:

λ =
αU

x0p0
=

(
1

pl

) (
αU

(xl + θxh)

)
=

(
θ

ph

) (
αU

(xl + θxh)

)
(10)

A consumer consumes both experience goods only in the knife-
edge case that 1

pl
= θ

ph
. Otherwise utility maximization has a

corner solution.

11



Consider case (2), in which the North has high quality and the
South has low quality. In both countries, p0 = 1, pl = 1, and
w = 1. High quality is not produced in the South. In the North
high quality is produced, at the price p∗ = φ + (φ− 1)r.

In the South, firms produce only low quality, whatever they
may claim, (in because expectations are pessimistic, so xl > 0
and xh = 0. Then:

x0(South) = xl. (11)

Since there are S units of labor in the South, x0 + xl = S, and:

x0(South) =
S

2
, xl(South) =

S

2
(12)

Utility of a Southerner with one unit of income is:

U(South) =

(
1

2

)α (
1

2
+ 0

)α

=
1

4α
(13)
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Next, consider the North, where p0 = pl = w = 1 and ph = p∗.
High quality is maintained by reputation, since ph = p∗ < θ and
there is either trust or firms invest A in reputation. Thus, xl = 0
and xh > 0. Then:

x0 = p∗xh (14)

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∗ − φ)xh, because high price ph = p∗ does
not reflect a real production cost. The amount (ph−φw) is profit,
not extra labor needed for higher quality. Thus, for the North the
budget constraint, p0x0 + phxh = income is:

x0 + p∗xh = 1 + (p∗ − φ)xh (15)

Northern consumption is:

xh(North) =
1

p∗ + φ
(16)

and

x0(North) =
p∗

p∗ + φ
(17)

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

U(North) =

(
p∗

p∗ + φ

)α (
0 + (θ)

(
1

p∗ + φ

))α

(18)
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U(South) =

(
1

2

)α (
1

2
+ 0

)α

=
1

4α
(19)

U(North) =

(
p∗

p∗ + φ

)α (
0 + (θ)

(
1

p∗ + φ

))α

(20)

The North’s utility is higher than the South’s.

First, the North consumes more of the simple good. The South
consumes 1/2 per capita of the simple good, while the North con-

sumes x0(North) = p∗

p∗+φ, a larger amount because p∗ > φ.

Second, the North’s utility of
(

θ
p∗+φ

)α
from its high-quality

consumption is greater than the South’s utility (1/2)α from its
low-quality consumption, because θ > p∗. The North does better
in both components of utility.
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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 (??), becomes:

x0 + p∗xh = 1 + 0 (21)

From equation (??), x0 = p∗xh, so:

x0 =
1

2
and xh =

1

2p∗
(22)

Northern consumption per capita of the simple good is then
no higher than Southern, but consumption of the experience good

enters the Northerner’s utility function as
(

θ
2p∗

)α
, which is greater

than the Southerner’s
(

1
2

)α
. Even when profits are zero, the

North’s utility is higher, because consumers are better off buy-
ing high quality at p∗ than low quality at pl = 1.
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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 p0 = 1 and ph = 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.
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The South’s prices have changed to equal to the North’s so its
consumption proportions change to equal the North’s too. The
South’s budget constraint is, since it has S units of labor:

x0 + p∗xh ≤ income = S (23)

Combining this with x0 = p∗xh, total consumption in the South
is:

x0(South) =
S

2
xh(South) =

S

2p∗
(24)

The South’s utility has risen, because its consumption of the simple
good is unchanged and its utility from consumption of the expe-
rience good, formerly

(
1
2

)α
per capita, is now the greater amount(

θ
2p∗

)α
. The South’s utility rises to exactly the same level as the

North’s would be if the North needs to use reputational investment
that eats up the entire profit of the Northern firms.
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The North is more complicated because its national income
contains profit, and possibly reputational investment which eats
into profit. The value of goods purchased is (x0 + phxh). Income
includes not just wages, equal to w times the one unit of labor,
but profit, xh(ph − φw), where once trade opens up, the sales xh
include sales both in the North and the South. Thus, the North’s
aggregate budget equation is:

p0x0 + p∗xh = w(1) + (p∗ − φw)[xh(North) + xh(South)] (25)

Once we set w = 1 and xh(South) =
(

1
2p∗

)
S and p0 = 1, the

budget equation becomes:

x0 + p∗xh = 1 + (p∗ − φ)

[
xh(North) +

(
1

2p∗

)
S

]
(26)

This can be combined with x0 = p∗xh to yield:

xh(North) = 1
2p∗−(φ−1)r + S

2p∗(2p∗−(φ−1)r)

= 1
p∗+φ+(φ−1)r−(φ−1)r + S

2p∗(2p∗−(φ−1)r)

= 1
p∗+φ + S

2p∗(2p∗−(φ−1)r)

(27)

in which case:

x0(North) = p∗

p∗+φ + S
2(2p∗−(φ−1)r) (28)
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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 (??) that x0(North) = p∗

p∗+φ, so 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 (??)) and higher than the South’s
consumption under free trade (since 1

p∗+φ >
1

2p∗ , even if S = 0.)
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What if it is the South that has optimistic expectations and
the North that does not?

The world price becomes the South’s price of p∗hs, the South has
higher utility, and both countries benefit from trade. Something
over half of the world’s labor is used in producing the simple good,
just as in the analysis earlier in this section it turned out that some.
The South produces both the simple good, for domestic use only,
and the high-quality good, mostly for export.

If, however, the South is enough smaller than the North, the
results are different. Opening up trade generates endogenously the
knife-edge case that ph = θ and consumers in both countries are
indifferent between the low- and high-quality experience goods.
The South specializes in the high-quality experience good, but the
North produces the low-quality experience good too, because both
are equally attractive to consumers at the equilibrium price. The
North’s welfare is unchanged compared to autarky. The South’s
welfare rises, because although consumption prices have worsened,
not just profits but wages will rise with the increased demand for
the Southern high-quality good, as will prices.
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A Technology Model of Quality Differences across Coun-
tries

How does the trust model compare with a purely technological
model of quality differences across countries?

Let one unit of the high-quality reputation good cost φn < θ <
φs units of labor to produce in the North and the South.

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.

All that is just as in the trust model. 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.
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A Legal Model of Quality Differences across Countries

Another reason for quality differences across countries is differ-
ences 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: ph = 1
instead of ph = 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.
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From the year 2000:

The Chinese legislature is revising the Pharmaceutical
Administration Law to strictly control the country’s drug
market.

At the 17th meeting of the Standing Committee of the
National People’s Congress today, a hearing was held for
the report on the draft revision of the law delivered by
Zheng Xiaoyu, director of the State Drug Administration.

Since being implemented on July 1, 1995, the law has
played a big role in curbing the making and sale of coun-
terfeit and inferior drugs, Zheng said.

But the law is out of date and needs to be revised to
keep up with the times, according to the official.
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From the year 2004:

Speaking at a press conference, Zheng Xiaoyu, director
of the State Food and Drug Administration (SFDA), said
the Chinese government always attaches great importance
to combating counterfeit medicines.

Since 2003, in order to further rectify and regulate the
order of the pharmaceutical market and crack down on the
illegal activities concerning counterfeit drugs and medical
devices, the State Council has carried out the ”Safe Food
and Drug Campaign”.

Zheng said that due to the effective combat against
counterfeit drugs, in 2003, the acceptance rate of drugs
nationwide was 97.1 percent, the fourth consecutive year
of the rate of 95 percent or above.
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From the year 2007:

From 1997, Zheng exploited his grip on drug approval
powers to squeeze bribes that went to his wife and son,
Xinhua news agency reported. One company in Zhejiang
province in the east fed them ”consultancy fees” and other
rewards worth 2.9 million yuan.

From 2001, Zheng used a shake-up of drug approval
rules to concentrate power with him and some close as-
sociates, and companies – including some investigated for
using fake ingredients – were allowed to register substan-
dard medicines for a price.
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