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1 Introduction

International trade has grown considerably in the post-war period (see Hummels (2007)). In addi-
tion, goods exports continue to account for eighty percent of world exports.’ Since tradable goods
constitute a high share of consumption bundles of individuals, their prices directly affect consumer
welfare. Consequently, studying the underlying mechanisms that shape the behavior of tradable
consumption-good prices across countries has been a major focus of research in international trade.

One of the most robust empirical findings in the literature is that prices of tradable consump-
tion goods are higher in countries that are richer in per-capita terms (see Alessandria and Kaboski
(2011)). In this paper, [ argue that variable mark-ups make a key contribution toward this relation-
ship between prices of tradables and per-capita income. To that end, I develop a tractable general
equilibrium model of international trade with heterogeneous firms and non-homothetic consumer
preferences over varieties that accounts for the observed variation in prices across countries with
different per-capita incomes and population sizes. The model yields a new testable prediction
that links relative prices to measurable variables. I use the prediction to structurally estimate the
elasticity of price with respect to per-capita income from a unique database that I construct, which
features prices of identical goods sold across countries exclusively via the Internet. Finally, I quan-
tify the role that variable mark-ups play in accounting for the observed cross-country variation in
prices of tradable consumption goods using the elasticity estimates and the model.

In the model, trade barriers enable monopolistically-competitive firms with varying productivi-
ties to supply their products at destination-specific prices. Due to non-homothetic preferences, dif-
ferent per-capita income levels result in different consumption sets across countries. Non-constant
expenditure shares yield varying price elasticities of demand for a given positively-consumed vari-
ety across destinations. In particular, rich countries’ consumers are less responsive to price changes
than those of poor ones, so firms optimally price identical varieties higher in more affluent mar-
kets. Moreover, firms suffer competitive pressures in more populated markets and extract lower
mark-ups there.

I derive a new testable prediction from the model that relates prices to measurable variables.
For a pair of countries, the model predicts that the relative price of an identical item varies with
the destinations’ relative per-capita incomes, trade barriers, and import shares. The prediction in
turn allows me to structurally estimate the elasticity of price with respect to per-capita income
from micro-level data.

Specifically, I construct a unique price database for the second largest Spanish apparel manu-
facturer — Mango. The dataset features prices of 245 identical apparel products sold exclusively
via the Internet in twenty-nine European, Asian, and North American countries. Tracking iden-
tical goods enables me to directly measure price discrimination on the basis of varying demand

elasticities in the absence of product-quality differences. Moreover, focusing on prices of goods

"World merchandise and service exports for the 2005-2011 period are from the World Development Indicators.



sold exclusively online allows me to suppress non-tradable price contributions. Finally, since all
“online-only” Mango products are stored and dispatched from a single warehouse via DHL Express
to every destination, I am able to control for shipping costs in the analysis.

In particular, I collect DHL Express shipping prices and use them as proxies for Mango’s
shipping and handling costs. After controlling for shipping costs as well as country-specific import
shares (from Spain), sales taxes and tariffs in the apparel and footwear industries, currency-area
membership, and income inequality, I find that doubling a destination’s per-capita income results in
a 17% increase in the price of identical items sold there. Furthermore, I find that identical items are
on average 9% cheaper in export markets that share a common currency with the manufacturer’s
country of origin (Spain). Finally, doubling the cost to ship to a destination results in a 16% price
increase in the price of Mango products.

I argue that Mango’s degree of shipping-cost pass-through biases the estimates of the elas-
ticity of price with respect to per-capita income upwards. To that end, I use the DHL Express
shipping prices to infer the shipping company’s pricing rule to different destinations. In line with
Hummels et al. (2009), I find that DHL charges systematically lower prices to ship to richer (in
per-capita terms) and larger (in population terms) countries and higher prices to deliver items to
more distant markets. Given the evident negative relationship between shipping prices and desti-
nations’ per-capita income levels and the model’s prediction that prices are increasing in the cost
of shipping, it is reasonable to conclude that the estimates of the elasticity of price with respect
to per-capita income that I report above are biased upwards.

Consequently, I engage in robustness exercises to obtain an unbiased estimate of the key elas-
ticity parameter. Using standard proxies for trade barriers employed by the gravity literature, and
following Eaton and Kortum (2002) and Head et al. (2010) in particular, I find that the elasticity
of price with respect to per-capita income ranges between 0.05 and 0.11 and centers roughly around
0.07. The magnitude of the estimate suggests that variable mark-ups are potentially important
in a quantitative sense. I compare the elasticities that result from the micro-level analysis to es-
timates that I obtain for the same set of countries for the year 2005 using standard retail price
data of aggregate apparel good categories employed by the existing literature. The aggregate data,
which potentially reflect variable mark-ups, varying product quality, and varying retail components
tied to non-tradable channels, yield a price elasticity of 0.16. Hence, variable mark-ups may be
responsible for as much as a third of the cross-country price variation observed in aggregate data.

I contribute to the international pricing literature by developing and using a unique database
that features prices of identical products sold across countries via the Internet. One subset of
the existing empirical literature that documents strong and persistent deviations from the law
of one price for tradable goods relies on retail data. In particular, Alessandria and Kaboski
(2011) employ retail prices of aggregate good categories, Crucini et al. (2005a), Crucini et al.
(2005b), and Crucini and Shintani (2008) use retail prices of products with identical characteris-
tics, Goldberg and Verboven (2001) and Goldberg and Verboven (2005) track car prices in Europe,



and Ghosh and Wolf (1994) and Haskel and Wolf (2001) examine prices of the Economist magazine
and IKEA products, respectively. However, as Burstein et al. (2003) and Crucini and Yilmazkuday
(2009) argue, retail data reflect the contributions of non-tradable inputs, whose prices vary system-
atically with countries’ per-capita income levels. Consequently, retail prices of tradables may be
linked to countries’ per-capita income levels through the contributions of non-tradable channels.

To suppress retail components, Hummels and Klenow (2005), Hummels and Lugovskyy (2009),
Baldwin and Harrigan (2011), Johnson (2011), Manova and Zhang (2011), Bastos and Silva (2010),
Gorg et al. (2010), and Harrigan et al. (2011) use free-on-board unit values to show that importers
with high per-capita income levels pay high prices for imports from a given source. The obser-
vation may reflect two distinct mechanisms: (i) rich importers demand goods of high quality,
as postulated by Verhoogen (2008) and Fajgelbaum et al. (2011); and (ii) exporters extract high
mark-ups for identical goods from rich importers with low demand elasticities, as argued in the
present paper. While the empirical literature has verified the varying-quality hypothesis, it has
been unable to test the presence of variable mark-ups across countries due to the lack of price data
of identical goods. In this paper, I aim to fill this gap.

The empirical results that I obtain provide support for an explanation of varying demand
elasticities, and therefore variable mark-ups, that builds on non-homothetic preferences. To derive
the testable predictions that guide the empirical analysis, I rely on a particular utility function
that belongs to the hierarchic-demand class studied by Jackson (1984). Two additional utility
functions of this class have been recently introduced to the international-trade literature that
features firm heterogeneity. The first is the linear demand system used by Melitz and Ottaviano
(2008) and the second is the exponential (CARA) utility used by Behrens et al. (2009). Both
frameworks yield identical qualitative predictions as the present model regarding the behavior of
prices within a country. An advantage of the utility parametrization that I introduce is that it
maintains tractability in general equilibrium and it is especially useful for cross-country empirical

analysis. I begin the analysis by describing the model.

2 Model

2.1 Consumer Problem

I consider a world that consists of a finite number of countries, I, engaged in trade of varieties of
a final good. Let 7 represent an exporter and j an importer.

I assume that country j is populated by identical consumers of measure L; who have preferences
over varieties of a good. Varieties originating from different countries enter symmetrically in a

consumer’s utility function according to the following rule
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where ¢f; (w) is individual consumption of variety w from country ¢ in j and ¢ > 0 is a (non-
country-specific) constant. To ensure that the utility function is well defined, I assume that, for
all 7, Q; = Zle Q; C ), where Q is a compact set containing all potentially-produced varieties.
Notice that the preference relation described above is non-homothetic. Moreover, the marginal
utility from consuming a variety, (¢f;(w) + )", is bounded at any level of consumption. Hence, a
consumer may not have positive demand for all varieties.
Let y; denote consumer income in j. Then, the demand for variety w originating from ¢ that

is consumed in a positive amount in j, ¢;; (w) > 0, is given by?

i) = 1, { 2202 g 1)

In the expression above, N; is the total measure of varieties consumed in j,

where N;; is the measure of the set €2;;, which contains varieties originating from <.

Furthermore, P; is an aggregate price statistic summarized by

3:2L%mwm. (3)

2.2 Firm Problem

The environment is static. Each variety is produced by a single firm using constant-returns-to-scale
technology. Labor is the only factor of production. Following Melitz (2003), I assume that firms
differ in their productivity, ¢, and country of origin, i.

In every country i, there exists a pool of potential entrants who pay a one-time cost, f. > 0,
which entitles them to a single productivity draw from a distribution, G;(¢), with support [b;, 00).
A measure J; of firms that are able to cover their marginal cost of production enter. However, only
a subset of productive entrants, NN;;, produce and sell to market j. These firms are able to charge
a low enough price so as to generate non-negative demand in expression (1), while making non-
negative profits. Thus, a subset of entrants immediately exit. Hence, in equilibrium, the expected

profit of an entrant is zero. Aggregate profit rebates to each consumer are therefore also zero.

2See Appendix A.1 for derivation.



Assuming that each consumer has a unit labor endowment—which, when supplied (inelastically)
to the local labor market earns a wage rate of w;—per-capita income necessarily equals w;.
Having described the market structure, I proceed to set up an operating firm’s maximization
problem. Let the production function of a firm with productivity draw ¢ be z(¢) = ¢l, where [
is the amount of labor used toward the production of final output. Moreover, assume that each
firm from country ¢ wishing to sell to destination j faces an iceberg transportation cost incurred
in terms of labor units, 7;; > 1, with 7; = 1 (V). An operating firm must choose the price of its
variety p, accounting for the demand for its product ¢. I consider a symmetric equilibrium where
all firms of type ¢ from i choose identical optimal pricing rules. Thus, I can index each variety by
the productivity and the country of origin of its producer, which allows me to rewrite individual

consumer and country demand as follows

wj—i-(ij_

qi; () = N (8) q; (4)
Qij((b):Lj{%_Q}- (5)

Using demand from (5), the profit maximization problem of a firm with productivity ¢ from

country ¢ that is considering to sell to destination j becomes

w; +qP; Tij Wi w; +qP;
™ij(¢) = max piij{ jN-p-' - q} - j(b Lj{ ]N-p-- - q}' )
1= iPij iPij

To solve this problem, each firm takes as given the measure of competitors N; and the aggregate
price statistic P;. Taking first-order conditions, the resulting optimal price that a firm charges for

its variety which is supplied in a positive amount is given by

1

pij (¢) = ( 6 N

2.3 Productivity Thresholds and Firm-Level Mark-Ups

As noted earlier, in this model, not all firms serve all destinations. In particular, for any pair of
source and destination countries, ¢ and j, only firms originating from country ¢ with productivity

draws ¢ > ¢7; sell to market j, where ¢}; is a productivity threshold defined by?

Qﬁj = ZUP{%(@ = 0}.

—Y

Thus, a productivity threshold is the productivity draw of a firm that is indifferent between

serving a market or not, namely one whose variety’s price barely covers the firm’s marginal cost

31 restrict f. to ensure that b; < o3 (Vi, 7).



of production and delivery,

Tijw,-

2

Dij (‘b}kj) = (8)
The price that a firm would charge for its variety, however, is limited by the variety’s demand, which
diminishes as the variety’s price rises. In particular, it is the case that consumers in destination
J are indifferent between buying the variety of type ¢;; or not. To see this, from (5), notice that
consumers’ demand is exactly zero for the variety whose price satisfies

w; + qP;

Wirta; 9)
N.

J

Dij (Qﬁj) =

Combining expressions (8) and (9) yields a simple characterization of the threshold

o _ TiwilNj

= . 10
b= s (10)

Substituting (10) in (7), the optimal pricing rule of a firm with productivity draw ¢ > ¢;; becomes

NI
g
.
g

b .
polo) = () 72 (1)
ij
——
mark-up marginal cost

Expression (11) shows that mark-ups vary along two dimensions in this model. First, more
productive firms charge higher mark-ups over marginal cost. This prediction is in line with the
behavior of Slovenian manufacturers, as documented by Loecker and Warzynski (2009). Second,
firms’ prices and mark-ups vary systematically with market characteristics, which are summarized
by the threshold that firms must surpass in order to serve a destination. The thresholds are, in

turn, equilibrium objects. Consequently, I proceed to characterize the equilibrium of the model.

2.4 Equilibrium of the World Economy

The subset of entrants from ¢ who surpass the productivity threshold ¢;; serve destination j. These

firms, denoted by N;;, satisfy

Ny = B[l - Gi(65)]. (12)

ij

Let g;(¢) be the pdf corresponding to the productivity cdf G;(¢). Then, the conditional density of

firms operating in j is
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0 otherwise.

With these definitions in mind, the aggregate price statistic in (3) can be rewritten as

o0

=30, /¢ i3 (61155 (6)d. (14)

*
ij

Using the above objects, total sales to country j by firms originating from country ¢ become
Ty =Ny | pu@)es(@)i(0)do (15)
i

Furthermore, individual firm profits are the sum of profit flows from each destination that a firm

sells to. Hence, the average profits of firms originating from country i are

m= =G0y [ my(@mio)ds

j=1 ij

where potential profits from destination j are weighted by the probability that they are realized,

1 — Gi(¢3;). Due to free entry, the average profit, in turn, barely covers the fixed cost of entry

1

wife =31 =Gio)) [ o (0)do, (16)

j=1 ij

Finally, i’s consumers’ income, spent on final goods that are produced at home and abroad, is

I
j=1

Equilibrium. For i,j = 1,...,1, given 7;;, L;,b;, fe,q, and productivity distributions G;(¢), an

equilibrium is a set of total measures of firms serving j Nj; productivity thresholds gzg;-kj; measures
of firms from ¢ serving j N;;; conditional densities of firms from i serving j ji;;(¢); aggregate price
statistics Pj; total sales of firms from ¢ serving j Aij; wage rates w;; measures of entrants jl-; and,
Vo € [¢};,00), per-consumer allocations ¢f;(¢), country allocations §;;(¢), firm pricing rules p;;(¢),
firm production rules #;;(¢), and firm profits 7;;(¢), such that: (i) g;(¢) is given by (4) and solves
the individual consumer’s problem; (ii) ¢;;(¢) is given by (5) and satisfies a country’s aggregate
demand for a variety; (iii) p;;(¢) is given by (7) and solves the firm’s problem; (iv) Z;;(¢) satisfies

goods’ markets clearing G;;(¢) = #45(¢); (v) T;(¢) is given by (6); (vi) Nj, ngj, Nz’j> fij (9), pj, Tija



Wy, Ji jointly satisfy (2), (10), (12), (13), (14), (15), (16), and (17).

3 Model Predictions

In this section, I describe the model’s predictions regarding the behavior of firms within and across
countries. First, I discuss the entry decisions of firms across markets, which sets the stage for the
discussion on price discrimination. Second, I derive novel predictions regarding the firms’ pricing
decisions across countries. Third, I discuss supplementary predictions on the sales of exporters,
which help place the model in an empirical context.

In order to analytically solve the model and to derive stark predictions at the firm and aggre-
gate levels, I follow Chaney (2008) and assume that firm productivities are drawn from a Pareto
distribution with cdf G;(¢) = 1 — b/ /¢?, pdf gi(¢) = 0bY /T, and shape parameter § > 1. The
support of the distribution is [b;, 00), where b; summarizes the level of technology in country 7.*
Moreover, varying levels of technology are related to per-capita income differences across coun-
tries. In particular, a relatively high b; represents a more technologically-advanced country. Such
a country is characterized by relatively more productive firms, whose marginal costs of production

are low, and by richer consumers, who enjoy higher wages.”

3.1 Firm Entry

In this model, only the most productive subset of domestic entrants serves the foreign destinations,
as long as trade barriers are sufficiently high. From expression (12), under the assumption that
firm productivities are Pareto-distributed, the subset of entrants from country ¢ who serve market
j is inversely related to the productivity threshold ¢;; and given by Lib![(0 4 1) fe(¢};)°] !, where®

__1_ I %H

O+1 T, W, Lubg

o) = e D b & S (18)
[(9 + 1)fe(1 + 29)’(1]]] 0+1 o1 (TU]"LUU)

The productivity threshold for firms from source ¢ to sell to destination 7 depends on three sets of
parameters: (i) economy-wide parameters (fe, 6, q); (ii) trade costs and per-capita income levels of
the pair of countries (7;;,w;,w;); (iii) general equilibrium object (3! _, L0 (7,;w,)"). Looking
at comparative statics, the last term suggests that the larger and the more productive any country
is, the higher is the productivity threshold to access a given destination j. For a given entry cost,

larger markets allow for more domestic entrants, thus raising the total number of firms in the

4Since the unconditional mean of the Pareto distribution is b;0/(0 — 1), a ratio of b;’s reflects the relative
(unconditional) mean productivities of two countries. All predictions derived in the remainder of the paper are
identical if instead I set b; = b; = b for all ¢ # j and let firms’ production functions be z;(¢) = A;¢l, where A; is
country-specific total factor productivity.

5Tn Appendix A.2, I show that, in general equilibrium, a relative increase in b; increases the relative wage in i.

6See Appendix A.2 for derivations.



world economy and generating tougher competition for any firm in any market. Similarly, higher
expected productivities of average entrants in any country give rise to tougher competition in the
world economy for any firm.

Unlike market size and productivity, trade costs and per-capita income levels of different coun-
tries have differing effects on productivity thresholds. For exporter ¢ and importer j, a relative
increase in the exporter’s wage rate or trade cost to destination j raises the productivity threshold
that firms from i need in order to access market j. The intuition for this result is simple: the
higher is the relative wage rate or trade barrier of an exporting country, the higher is the marginal
cost that the firms originating from that country face, relative to other exporters. Consequently,
firms from ¢ need a higher productivity level in order to reach destination j. Increases in the
marginal cost of production of any other potential exporter to market j on the other hand lower
the productivity threshold for firms from 4.

Finally, a key characteristic that determines firm access to a destination is the market’s per-
capita income level. A rise in w; lowers the threshold in (18), thus raising the measure of entrants
there. That result is an artifact of the “income effects” property of consumer preferences. Intu-
itively, recall that the marginal utility of a variety is bounded at any level of consumption. Since
a tiny amount of consumption of a variety does not give infinite increase in utility, the consumer
spends her limited income on the subset of potentially-produced items whose prices do not exceed
marginal valuations. An increase in an individual’s income makes new varieties affordable and the
consumer expands her consumption bundle. Hence, the model yields a positive link between coun-
tries’ per-capita incomes and the set of purchased, including imported, varieties, which is in line
with empirical findings by Jackson (1984), Hunter and Markusen (1988), Hunter (1991), Movshuk
(2004), and Hummels and Klenow (2005).

Overall, country characteristics systematically affect productivity thresholds and consequently
the measure of competitors in each destination. These pro-competitive effects directly translate

into varieties’ prices, which I examine next.

3.2 Price Discrimination

In this section, I discuss the predictions of the model regarding the variation of relative prices of
identical items with respect to key country characteristics. Appendix A.3 contains the proofs.

Expression (11) showed that firm mark-ups across markets depend inversely on the productivity
thresholds of the destinations. Moreover, the previous section demonstrates that the threshold is
a decreasing function of the per-capita income of the destination. Hence, a rise in the per-capita
income in a market raises the price of a variety sold there.

The intuition behind the result lies in the relationship between the elasticity of substitution
across varieties and consumer income. Recall that agents expand their consumption bundles when

their income rises, as discussed above. However, a rise in consumer income also increases the



consumption of each positively-consumed variety. To see this, substitute (10) and (11) into (4) to

obtain the following expression for an individual’s consumption of an item

&) =1 [(j) - 1] | (19

(19) falls in the cutoff productivity, so the quantity consumed rises in individual income. But, vari-

ations in consumption change elasticities of substitution and consequently affect prices of varieties.
The elasticity of substitution for any two positively-consumed varieties in j, that are produced by
firms with productivities ¢; and ¢,, which originate from countries 7 and i’ respectively, is

q
Tg5y(én)ag,(00) = L+ 5

1 . 1
g (¢1)  a(d2) |

As the consumer becomes richer, she consumes more of each variety, which drives down the elastic-
ity of substitution between positively-consumed varieties. Prices of these varieties rise in response.

Another intuitive explanation of the price increase due to higher income involves ordering
varieties according to their “importance” to the consumer. As consumer income rises, new varieties
produced by less productive firms are added to the consumption set. Conversely, if individual
income were to fall, the new varieties are the first to be dropped from a consumer’s bundle. Thus,
the preference relation is “hierarchic”’—a term introduced to the consumer-choice literature by
Jackson (1984). The newly-added varieties are less important than the previously-consumed ones,
which results in a fall in the demand elasticities of the latter. Hence, as income rises, prices of all
previously-consumed varieties also rise.

To see this, from (11) and (19), note that the (absolute value of the) price elasticity of demand

for variety (¢,7) in j is

(6) = [1 -( j)] . (20)

If the per-capita income in market j rises, the productivity threshold falls. According to expression

(20), the demand for a variety becomes less elastic. However, the elasticity of demand is reflected

in the price of the item, which can be seen by combining expressions (11) and (20) to obtain

N _ TiyWi 6ij(¢)
pij(¢) & Eij(¢) 1 (21)

As consumer income rises, demand becomes less elastic, which allows firms to raise their prices.
Having described the behavior of prices within a country, it is easy to understand how prices

of identical items vary across countries. Consider a firm with productivity ¢, originating from ¢

10
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(11) and (18), the relative price that this firm charges across the two markets is given by

and selling an identical variety to markets j and k, that is, ¢ > max[¢};, ¢}]. Using expressions

utol ()" ()77 (2 vazwwv)—")‘m. )

Pik (¢) Tik w_k ZU vag(Tvkwv)_g

trade cost pcincome general equilibrium object

-\ "

The relative per-capita income levels of the two countries have opposing effects on the relative price
of an identical item across destinations. The second term in expression (22) suggests that a relative
increase in country j’s per-capita income (keeping country k’s per-capita income unchanged) raises
the relative price of the variety there. This direct effect of per-capita income on prices is due to the
assumed non-homotheticity in consumer preferences discussed above. However, the relative rise of
country j’s per-capita income affects prices via the general equilibrium object in expression (22)
as well. To get intuition on this object, it is useful to derive the bilateral trade or market shares.
First, multiply (19) by the destination’s size L; to obtain the quantity sold in j by a firm with
productivity ¢ from ¢. To derive ¢’s total sales in j, substitute this quantity, as well as the price
from (11), the conditional density from (13) under the Pareto parametrization, and the measure of
exporters from the previous subsection into expression (15). Then, using expression (18) and the
fact that 7i;w;/¢}; = 7j;w;/¢5; (Vi # j) (which is apparent in expression (10)), the import share

of i-goods in j can be defined as
Ty _ _ Libf(miwi)”
i Ty o Lubh(rw,)

Finally, substitute (23) into (22) to obtain the following testable prediction that links relative

prices to measurable variables

pi; (9) (Tij)féii) <wj)z<el+1> ()\U)wlﬂ) ”
pie (@) \7ik Wy ik B

AN AN
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trade cost pc income market share

The third object above suggests that the relative price of a given variety from source ¢ in two
countries is increasing in the relative market shares of firms from ¢ in the two destinations. The
per-capita income levels of the countries in turn affect these market shares. An increase in country
Jj’s per-capita income (keeping country k’s per-capita income unchanged) raises the marginal cost
of production of firms from country 7 making them less competitive on the world market. As a
result, firms from other countries gain world market shares. In particular, firms originating from

country ¢ increase their market shares in both destinations j and k. If the increase in market share

11



in j is at least as large as in k, then the effect of relative per-capita income increases on relative
prices via market shares is non-negative. A sufficient condition to ensure that relative market
shares are non-decreasing in relative per-capita incomes of destinations is that trade barriers obey

the triangle inequality. Proposition 1 below summarizes the result.

Proposition 1. If trade barriers obey the triangle inequality, (Vj, k,v)7y;Tjk > Tok, then the relative

price of a variety sold in two markets is strictly rising in the markets’ relative per-capita incomes.

Intuitively, for a given variety that is sold in two markets, the consumers in the rich country
are less responsive to price changes than the consumers in the poor one. A firm exploits this
opportunity, amid trade barriers that segment the markets, and charges a high mark-up in the
affluent destination.

Before engaging in empirical analysis, it is important to note from expression (23) that the
relative market shares are endogenous variables in this model. As discussed above, destinations’
per-capita income levels affect market shares. Destinations’ population sizes also affect market
shares. Consider an increase in the population size of country j, while keeping k’s characteristics
fixed. Then, the measure of entrants from j increases, which strengthens competition, thus reduc-
ing the market shares of other countries. In particular, firms originating from country 7 experience
a fall in their market shares in both destinations j and k. If the fall in market share in j is at
least as large as in k, then the effect of relative population size increases on relative prices via
market shares is non-positive. A sufficient condition to ensure that relative market shares are
non-increasing (strictly decreasing) in relative population sizes of destinations is that trade bar-
riers obey the triangle inequality (strictly for at least one source country). Proposition 2 below

summarizes the result.

Proposition 2. Given relative per-capita income levels, for any two countries, j and k, j # k, if
trade barriers obey the triangle inequality, (YU)T,;Tjk > Tok, and if the inequality for at least one
v # j is strict, then the relative price of a variety sold in markets j and k is strictly decreasing in

the relative population sizes of the markets.

To summarize, in this model, trade barriers, per-capita income levels, and market shares shape
prices across countries. In particular, the relative price of a given variety in a pair of countries
is increasing in the relative trade barriers and per-capita income levels of the two destinations.
Furthermore, the relative price is increasing in the relative market shares of the exporting country in
the two destinations. One key variable that affects relative market shares is destination population
size. If trade barriers obey the (strict) triangle inequality, relative prices are (strictly) decreasing

in relative population sizes of the two destinations.
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3.3 Firm Sales

As discussed in Section 3.1, according to this model, only the most productive domestic entrants
export. Moreover, ranking export destinations according to their accessibility, which is summarized
by the productivity thresholds, implies that more productive firms export to more destinations.
To study the sales behavior of each firm, multiply consumer demand in (19) by the destination’s
size L; to obtain the quantity sold in j by a firm with productivity ¢ from i, denoted by z;;(¢).

Firm sales per destination are the product of the quantity and the price and are given by

_r TijW; i 2
i (¢) = pij(d)zij(9) = GL; ]f [1 - (EJ) ] . (25)
ij
According to expression (25), firm sales in a destination are falling in the productivity threshold
that characterizes the market. From the discussion in Section 3.1, it follows that a firm realizes
higher sales in a richer (in per-capita terms) market. However, the effect of country size on firm
sales is ambiguous. On the one hand, a more populated market yields more sales. On the other
hand, larger markets are more competitive and therefore the productivity thresholds associated
with them are higher. Hence, from (25), it follows that only the very productive firms will be able
to overcome the pro-competitive effects in larger markets and enjoy the benefits of selling to more

consumers. Appendix A.3 characterizes the productivity thresholds for the latter firms.

3.4 Relation to Existing Literature

The utility function that I employ in this paper represents a preference relation that is non-
homothetic.” In particular, it yields hierarchic demand due to bounded marginal utility of con-
sumption.® Two additional functional forms that belong to the class of hierarchic demand systems
have recently been introduced to the international trade literature featuring firm heterogeneity.
First, Melitz and Ottaviano (2008) use linear demand for varieties to study how mark-ups respond
to changes in market size and trade policy. Their framework features a numéraire good that is
produced with identical linear technology across countries and is freely traded. These assump-
tions imply wage equalization across countries and thus income effects on prices are absent from
their model. In Supplementary Appendix I, I drop the numéraire good and I characterize the

general equilibrium of the model of Melitz and Ottaviano (2008) allowing for income effects. I

"Non-homothetic preferences have made a come-back in international trade (Markusen (2010) and Fieler (2010)).

8This feature of the utility function gives consumption sets that are expanding in per-capita income. Sauré (2009)
argues that this mechanism has implications about trade patterns. The author uses the present utility function
in the homogeneous monopolistic-competition framework of Krugman (1980) and derives a positive relationship
between per-capita income and the extensive margin of imports. The author’s theoretical results are consistent
with the empirical findings of Hummels and Klenow (2005) and Feenstra (2010). Previously, Young (1991) used the
same preference relation in a Ricardian framework to analyze the growth patterns of countries when firms engage
in learning-by-doing.
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then demonstrate that, in the augmented model, the price of a variety responds to changes in
per-capita income and market size in the same qualitative fashion as in the model that I introduce
in the present paper. However, upon inspecting the individual firm’s pricing rule obtained from
Melitz and Ottaviano’s (2008) model, one can verify that the behavior of relative prices across
countries can only be studied numerically. In addition, a testable prediction linking relative prices
to measurable variables across countries cannot be derived since thresholds are not explicit func-
tions of parameters and wages.

Second, Behrens et al. (2009) employ exponential (CARA) utility in a general equilibrium
model of international trade with heterogeneous firms. They use the model to quantitatively
assess the effects of the Canada-US trade liberalization on regional market aggregates such as
wages, productivity, mark-ups, the mass of produced and consumed varieties, as well as welfare.
While their model has desirable aggregate properties such as a gravity equation of trade under
Pareto-distributed firm productivities, individual-firm prices and mark-ups are characterized via
the Lambert-W function. Behrens et al. (2009) demonstrate that the model predicts a similar
response of the price of a variety to changes in market characteristics as the two models discussed
above. However, due to lack of tractability, relative prices across countries can only be examined
numerically and a testable prediction that relates them to measurable variables is not available.

On the contrary, the non-homothetic preference representation that I employ throughout the
paper allows me to obtain a testable prediction that links relative prices to measurable variables,
one of which is per-capita income. I propose this particular utility function because it offers
tractability and it allows me to relate the model’s prediction to observed data. In the following
empirical section, I use the testable prediction of the model to structurally estimate the elasticity
of price with respect to per-capita income from unique price data and to gauge the quantitative
relevance of variable mark-ups.

In the model outlined in this paper, the price of a variety reflects the firm’s marginal cost of
production and delivery and the consumer’s demand elasticity in a country, which can be seen from
expression (21). Since the elasticity in expression (20) depends on the productivity threshold, it
falls in the per-capita income and rises in the size of the destination. The effects are a byproduct
of the assumed non-homothetic preference relation.

Before proceeding to the empirical section, it is important to note that alternative explanations
of varying demand elasticities, and therefore varying prices, exist. Hummels and Lugovskyy (2009)
use a Lancaster (1979) model to argue that richer agents consume more per good, which makes
them more finicky and more willing to pay a high price in order to get closer to consuming their
ideal variety. In their model, larger and richer (in per-capita terms) markets attract more firms and
are consequently more competitive, which forces firms to charge lower prices there. Overall, the
pro-competitive effect associated with higher per-capita income dominates the finickiness effect, so
their model predicts that relative prices of identical varieties are lower in relatively richer (in per-

capita terms) and relatively larger markets. In contrast, the present model predicts that relative
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prices of identical varieties are higher in markets with relatively higher per-capita income levels.
Destinations’ market sizes, on the other hand, only affect relative prices to the extent that they
influence exporters’ market shares. In the empirical section that follows, I find that per-capita
income levels systematically shape relative prices across countries. However, I only obtain weak
empirical evidence that market size differences negatively affect relative prices across destinations.
These results suggest that the non-homothetic framework is better suited to account for the price
variations in the dataset that I employ in this paper.

Another strand of literature that studies the interaction between varying demand elasticities
and prices emphasizes the importance of search frictions. For example, Lach (2007) hypothesizes
that prices of consumption goods in Israel fell in the 1990s because there was a flow of immi-
grants with low search costs and high demand elasticities into the country during the period.
Alessandria and Kaboski (2011) develop a formal model where high-wage earners have a high op-
portunity cost of searching for goods, which allows firms to charge high prices for identical goods
in rich countries.

In the model of Alessandria and Kaboski (2011), identical households within a country send
out shoppers to browse price quotes and to buy goods. Shopping takes time away from work.
After obtaining either one or two price quotes, a shopper chooses whether to purchase zero or one
unit of the good at the lowest price quote. Shoppers follow a reservation-price rule, such that they
only purchase a unit of the good if the lowest price quote is below some reservation level. Each
household is indifferent between raising the reservation price and sending out additional shoppers,
so the reservation price is higher in higher-wage countries.

In their model, a large number of firms offer the same good to consumers in two different
countries and take the price distribution as well as the reservation price of consumers as given.
If the firm’s price is lower than the reservation price, the firm sells to customers with one price
quote. By increasing its price, the firm increases its revenue per sale but decreases the likelihood
of a sale, since it increases the probability that customers with two price quotes have a second
price quote that is lower than the firm’s price. Any price on the support of the distribution results
in identical firm profits, so firms choose to randomize. The mean transacted price is higher in the
country with a higher wage because consumers search for price quotes less intensively there.

While the search framework of Alessandria and Kaboski (2011) can account for the observed
price variation in certain types of consumer goods, there is considerable room for an explanation
of the positive relationship between prices of tradables and per-capita income that builds on non-
homothetic preferences. In the model of Alessandria and Kaboski (2011), consumers purchase the
same set of goods independently of their income levels. Hence, the model yields no systematic
relationship between the extensive margin of trade and per-capita income. In contrast, one of
the key features of the hierarchic-demand system that I consider is the positive link between the
set of consumed varieties and consumers’ income, which has been documented by Jackson (1984),
Hunter and Markusen (1988), Hunter (1991), Movshuk (2004), and Hummels and Klenow (2005).
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In sum, although existing models that generate varying demand elasticities can explain the
positive relationship between prices of tradables and per-capita income, a mechanism that combines
monopolistically-competitive firms and consumers with non-homothetic preferences does not only
account for the observed price variation in the data, but is also consistent with broader empirical

regularities in the international trade literature.

4 Empirical Analysis

In this section, I present a unique database that features prices of identical goods sold online, which
allows me to establish a link between demand elasticities and mark-ups across countries. Guided
by the model that I develop in previous sections, I estimate the elasticity of price with respect to

per-capita income and I use it to evaluate the quantitative importance of variable mark-ups.

4.1 Description of Data
4.1.1 Mango Price Data

I collect price data from the online-only catalogues of a Spanish apparel manufacturer called
Mango. Mango specializes in the production of clothing, footwear, and accessories for middle-
income female consumers, although in 2009, they also established a men’s line. The company
opened its first store in Barcelona in 1984. As of 2011, Mango had 1757 stores in 104 countries.
Mango’s financial statement dated December 31, 2010 shows that total annual sales amounted
to 1.269 billion Euro, out of which 81 percent was generated from exports. Mango is the second

largest textile exporter in Spain and it employs 9775 people.

Table 1: Mango’s Sales Per Destination in Year 2010, 95 Countries

Log Export Sales Log Per-Capita Income Log Population
Coefficient Estimate 0.7504%+* 0.4573%**
(s.e.) (0.0830) (0.0638)

¥ gignificance at 1%-level, R?2=0.5465, N. Obs 94 (Spain is numéraire)

Data Sources: Sales for manufacturer Mango from company’s 2010 Annual Report.
Nominal per-capita GDP and population for 2010 from WDI.

Viewed through the lenses of the model, Mango is a typical highly-productive exporter. First,
Mango serves a very large number of markets. Second, Table 1 shows that Mango exports higher
volumes to richer and bigger markets. These observations are in line with the model’s predictions
discussed in Section 3.3 above.

What makes Mango particularly well suited for the study of pricing to market is the fact

that, for a subset of its export markets, the company operates a large-scale online store at
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http://shop.mango.com.? Each participating country has a website and customers from one coun-
try cannot buy products from another country’s website due to shipping restrictions. Thus, a
customer with a shipping address in Germany can only have items delivered to her if purchased
from the German Mango website.

Three unique features of the data allow me to empirically test the price-discrimination hypoth-
esis. First, products sold in each market are identical, so quality differences are not responsible for
the variation in prices across markets. This feature of the data distinguishes the analysis from stud-
ies that employ unit values (see Hummels and Klenow (2005), Hummels and Lugovskyy (2009),
Alessandria and Kaboski (2011), Baldwin and Harrigan (2011), Johnson (2011), Manova and Zhang
(2011), Bastos and Silva (2010), Gorg et al. (2010), and Harrigan et al. (2011)). Second, the prod-
ucts employed in the analysis are sold exclusively online and they are not available in Mango’s
physical stores ensuring that the items’ prices are not set to match the in-store prices, which may re-
flect non-tradable contributions, as in Hsich and Klenow (2007), Alessandria and Kaboski (2011),
Crucini et al. (2005a), Crucini et al. (2005b), Crucini and Shintani (2008), Crucini and Yilmazkuday
(2009), Goldberg and Verboven (2001), Goldberg and Verboven (2005), Ghosh and Wolf (1994)
and Haskel and Wolf (2001). Third, the items used in the study are produced in, stored in, and
shipped from a single location to all destinations via DHL Express. This observation together with
information on DHL’s pricing policies allows me to control for transportation costs in the analysis
and to isolate the mark-up component of the price. I expand on the three unique features of the
price data and I discuss the remaining necessary ingredients for the empirical analysis below.

The online catalogue constitutes an identical basket of more than one thousand products offered
in all participating countries each season. Each item in the catalogue has a unique name and an
8-digit code reported in every country. All items are stored and ship out of a single warehouse
located in Palau de Plegamans, Spain, regardless of the shipping destination. Thus, prices do
not reflect destination-specific production and storage costs. However, a number of items that
Mango offers on its website are also sold in the company’s physical stores. Should the company
be matching the prices of the items via the two outlets, the items’ online prices may reflect local
non-tradable contributions. For this reason, I restrict the empirical analysis to only those items
that are sold exclusively online. There are 245 items in total sold exclusively online to 29 markets
in Europe, North America, and Asia. I consider products from the Summer 2012 catalogue, which

became available online in April of 2012.1°

9Recently, Mango’s main competitors have begun to operate similar stores online. These companies include Zara
(http://www.zara.com)—Spain’s largest apparel exporter, H&M (http://www.hm.com/entrance.ahtml)—Sweden’s
largest apparel exporter, and Miss Sixty (http://www.misssixty.com/Index.aspx)—a division of Italy’s Sixty Spa.
At the time this study was conducted (in 2012), Mango’s online store had the widest coverage of countries and
items, which is necessary for the empirical analysis, and it allowed one to collect prices of items in every country.
To my knowledge, among the companies listed above, Mango was the only retailer for which one could verify the
fact that items were sold exclusively online and that they were produced, stored, and shipped from a single location
to all the destinations. In fact, Mango’s website explicitly labels a subset of its items as online-only.

10Summer and Winter 2008 catalogue data yield similar results, which are available upon request. While the
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Prices are recorded in local currency. One half of the countries in the sample were members
of the Euro area in 2012. For the remaining countries in the sample, I convert prices into Euro
using the European Central Bank’s average exchange rate for April of 2012—the month when the
catalogue was posted online and the data were collected. I also report results that I obtain using
exchange rates for February and March of 2012 to capture the fact that Mango may have priced its
products one or two months prior to posting the catalogue online.'! I further control for Eurozone
membership in order to capture the effect that currency areas have on price variations.

The items’ prices reported on Mango’s website are inclusive of value added taxes (VAT) in the
EU-member countries and sales taxes and import tariffs in the remaining markets. Therefore, it is
important to control for policy instruments in the pricing analysis. I obtain data on VAT rates on
apparel for each EU-member country from the European Commission. In addition, I collect data
on sales taxes on clothing for the remaining countries from their respective statistical agencies.'?
Finally, I use tariff data on clothing from the World Integrated Trade Solution (WITS) database.

Given Mango’s line of work, to measure trade shares A;;, I focus on the apparel and footwear
industries in the year 2008. The numerator in (23) is country j’s imports from country i in
the industry, which spans commodity codes HO- 61, 62, and 64 in the Comtrade data. I let the
denominator in the trade-share expression be Gross Output in the industry. This statistic poses the
most severe data constraint in the analysis. I pool gross output data for the apparel and footwear
industry from a variety of sources including Stats.OECD, Prodcom, as well as individual countries’
statistical agencies. Finally, I use per-capita GDP (in current US dollars) for the year 2010 from
the World Development Indicators. In Supplementary Appendix II, I repeat the empirical analysis
using five different measures of per-capita income or expenditure: nominal consumption per capita,
nominal household consumption per capita, nominal GNI per capita, nominal GNI per capita

measured according to the Atlas method, and PPP-adjusted GDP per capita.

4.1.2 DHL Shipping Data

Upon receiving an online order, Mango ships all items via DHL Express.'> Mango’s shipping and

handling policy is as follows: (i) In two thirds of the countries in the dataset, no explicit fee is paid

multiple-season data minimizes the possibility of seasonal bias, the number of goods and countries in the 2008 sample
is smaller. Moreover, in 2008, Mango’s website did not distinguish between items that were available exclusively
online versus in physical stores as well. The distinction is very important in order to minimize any biases that arise
due to non-tradable price components.

Tt is redundant to repeat the analysis using exchange rates that were effective three or more months prior to
the month when the catalogue was posted online since seasonal catalogues have a lifespan of three months. Given
the short product lifespan, exchange rate volatility is likely not a major concern for Mango. Hence, the data are
useful for a cross-sectional study such as the one undertaken in this paper. In that respect, the nature of the
exercise is very different from typical empirical pricing-to-market investigations, which rely on time variation in
prices of products with similar characteristics in order to infer the degree of nominal exchange-rate pass through
(see Goldberg and Knetter (1997) for a comprehensive review of the relevant literature).

12For Canada, I compute a population-weighted average tax rate across all of its provinces.

13T conducted a controlled experiment and collected DHL tracking codes for an identical item sent to all destina-
tions and verified that the shipping and production origin are identical, regardless of destination.
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by the consumer on purchases above a minimum value, which differs across countries; (ii) In one
third of the countries, an explicit fee is charged even on purchases above a minimum, where both
the fee and the minimum value vary across countries. All other purchases incur an explicit shipping
and handling fee, which is also country-specific. Some individual items, and most combinations
of items, exceed the specified minimum thresholds. However, it is not the case that the same
products (or combinations thereof) ship at no (or reduced) fee to different destinations, since the
thresholds as well as the actual Euro-denominated prices of the products differ across markets.

The shipping and handling policy of Mango is symptomatic of a quantity-discount pricing
rule typically employed by online retailers who face heterogeneous consumers. According to the
above-mentioned pricing rule, both the listed item price and the shipping and handling fee reflect
the costs of shipping (although the degree of cost pass-through may differ). Hence, in order to
minimize any biases that may arise due to quantity discounts, in the benchmark empirical analysis
I not only focus on the listed item price only, but I also control for the cost of shipping. In Section
4.2.3, T discuss the quantity-discount model in detail and I conduct robustness exercises that use
Mango’s listed item prices as well as shipping and handling fees.

As noted above, Mango’s shipping and handling provider is DHL. While, information on the
actual cost of shipping and handling that Mango incurs is not publicly available, I can proxy the
costs by using reported DHL prices.!*

DHL prices all shipments according to regions made up of one or more countries. To obtain
an understanding of DHL’s pricing policy, I collect price quotes for one-time identical shipments
to all the destinations in the sample from the Spanish DHL website.!® 1 first regress the logged
shipping price quotes (relative to shipping within Spain) on logged relative per-capita incomes and
population sizes of destinations, a constant, and gravity variables: logged distance between Spain
and the destination (in km) and dummy variables if the destination shares common legal origin
with Spain, if it is landlocked, or if it is an island. I obtain all gravity variables from Head et al.
(2010) (referred to as CEPII throughout the paper).

Table 2 presents the results from two specifications: one that includes the log of distance and
one that includes the log as well as the square of the log of distance. The high R-squared statistics
that result from both specifications suggest that per-capita income, market size, and the gravity
variables account for the majority of the variation in DHL shipping charges. The results from
both specifications suggest that DHL charges lower prices to ship to both richer (in per-capita
terms) and larger markets (4, and 4., respectively). Shipping prices are likely falling in market
(population) size due to economies of scale as well as due to competition. In addition, shipping
prices to richer destinations are likely lower due to better infrastructure and higher efficiency

in transportation there, as well as due to higher competition particularly among air carriers as

1 All information on DHL contained in this and subsequent paragraphs is available at http://www.dhl.es/en.html.
5 DHL offers discounts for multiple shipments, but the discounts do not affect the relative price that a client pays
to ship to different destinations.
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Table 2: DHL Pricing Rules, 29 Countries

Distance Specification | Linear Quadratic
Estimate (s.e.) R%?=0.8351 R?=0.8713
Yw -0.2746*%**  -0.3140%**
(s.e.) (0.0427) (0.0421)
o -0.0701***  -0.0853***
(s.e.) (0.0218) (0.0207)

A 0.1978** 0.1186
(s.e.) (0.0785) (0.0785)
4 0.1312* 0.0746
(s.e.) (0.0774) (0.0740)
Yo -0.0954 -0.1837**
(s.e.) (0.0795) (0.0810)
V1 0.3514***  -3.2660**
(s.e.) (0.0504) (1.5253)
Yd,2 0.2187**
(s.e.) (0.0922)
Yo -0.9489**  13.8983**
(s.e.) (0.4042) (6.2684)

* significance at 10% level, ** significance at 5%-level,
*H% significance at 1%-level, N. Obs 28 (Spain is numéraire)

Data Sources: DHL Express shipping quotes from DHL
Spain Online. Gravity variables from CEPII. Nominal per-
capita GDP and population for 2010 from WDI.

Cristea et al. (2012) argue. These results are in line with Hummels et al. (2009) who find similar
patterns in the shipping prices to the US and Latin American markets.

Table 2 also shows that DHL charges higher prices to ship to more distant markets. In the
specification that is log-linear in distance, the positive relationship is captured by 4,4,. The regres-
sion that includes the log of distance and the square thereof suggests that there is a non-linearity
in DHL’s pricing rule. In particular, the estimates of 4,; and 4,2 suggest that the price to ship is
increasing in distance for distances that exceed 1800 km.

In the benchmark study of price discrimination below, I use logged DHL shipping prices,
normalized by the price to ship within Spain, to approximate Mango’s cost to ship to its export

markets, relative to the domestic costs of transport.

4.1.3 Summary

I conclude the discussion with a summary of the price data. Table 3 reports the mean product
price across all 245 items, denominated in Euro and computed relative to Spain, in each of the
twenty-eight export markets used in the analysis. The statistic pe,, shows that, in the average

export market in the sample, items are 37% more expensive than they are in Spain. Trade barriers
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account for a portion of this price wedge between the domestic country Spain and the export
markets. Among export destinations, prices are only 3% higher in Romania and as much as 76%

higher in Japan.

Table 3: Per-Capita Income and Average Item Price, Relative to Spain, 29 Countries

Country Austria  Belgium Bulgaria Canada Cyprus Czech Rep.

Mean Price | 1.2650 1.2517 1.2575 1.6679 1.1625 1.1284

Country Denmark Estonia Finland Germany Greece Hong Kong

Mean Price | 1.6235 1.3117 1.2609 1.2650 1.2323 1.6169

Country Hungary Ireland Japan Lithuania Luxembourg Macao

Mean Price | 1.3173 1.3951 1.7584 1.2890 1.5079 1.6169

Country Malta Netherlands Norway Poland Romania Slovakia

Mean Price | 1.2954 1.1462 1.4949 1.0944 1.0340 1.1724

Country Slovenia  Sweden Switzerland United Kingdom Spain Mean, pegp=1.3655
Mean Price | 1.4849 1.3564 1.6548 1.5734 1.0000 (St.Dev.) (0.1994)

108 Peap = 0.2868"* 4 0.1103** logy, R2=0.3134, N. Obs. 28

*** gignificance at 1%-level

Data Sources: Prices for 245 goods from Summer 2012 exclusive online catalogue of apparel manufacturer
Mango. Exchange rate for April 2012 from ECB. Nominal per-capita GDP for 2010 from WDI.

Per-Capita Income and Price of Mango Products, 29 Countries

Mean Log Relative Price of Mango Products (rel. to Spain)
[Source: Mango Online Store, 2012]

-0.1 1 1 1 | 1
-15 -1 -0.5 0 0.5

Log Per Capita GDP (rel. to Spain)

Figure 1: Per-Capita Income and Mean Price of Identical Mango Products

Figure 1 plots the mean of logged prices, relative to Spain, across all products in each export

market against the logged relative per-capita income levels. A simple linear regression of the mean
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logged relative prices against the logged relative per-capita income levels yields a slope coefficient
of 0.1103, with statistical significance at the 1% level. Hence, doubling the per-capita income level
of a country is associated with an 11% price increase in identical apparel items sold by Mango
there. However, a number of additional factors shape the prices of these identical items across
countries. In the following sections, I carry out a detailed empirical analysis of the importance of

per-capita income in explaining price variations across markets.

4.2 Empirical Test of Model
4.2.1 Econometric Model

To motivate the econometric specification recall the model’s testable prediction in expression (24).
With the description of the data in mind, I augment the baseline model to incorporate destination-
specific taxes and tariffs. In particular, I assume that a consumer’s purchase in market j is subject
to a per-unit sales tax and a tariff, summarized by tax; > 0, and I denote the gross sales tax and
tariff by k; = 1 + tax;. Appendix B contains the modified consumer’s problem.

Denoting the tax-inclusive price in market j for a variety produced by a firm with productivity
¢ from country i by pf;(¢), one obtains the following relative pricing rule across destinations (in

logs) from the augmented model,

Py (0) 20 + 1 Tij 1 w, 1 i 20 + 1 K
1 Y - 1 Y B | ' B | 7y i | AN
o <p;z <¢>>) 20+1) 8 () NPICESY Og<wk) NPICESY Og(m) NPICESY g()
——— —— ——— ———

/87' /Bw B)\ /Bli

The model predicts that, after controlling for relative import shares, international trade barriers,
and sales taxes and tariffs, the elasticity of relative prices with respect to relative per-capita incomes
is B, = 1/[2(0 + 1)].

I use Spain as numéraire, drop country-of-origin subscripts, and discretize the set of varieties

to obtain the following econometric model

im ~ ~ t . ~ W, ~ )\ . ~ K. ~ .
log Bim ) Bo+ Brlog [ 2| + Bulog | =2 ) + Balog | 2 ) + Belog | =2 | + By log i + Vjm-
psm tS wS )\S /{:S gS
In the above expression, p;m,/psm is the Euro-denominated price of item m in country j, relative
to Spain. t;/t, approximates the relative trade costs from Spain to destination j to the costs to
ship within Spain. In the baseline analysis, the relative trade costs are approximated using DHL’s

destination-specific shipping prices, relative to the price to ship within Spain, as well as a Euro-

currency dummy.'® In summary, I let t;/ts = [t; an/ts.anis teur]- Wj/ws is the per-capita income of

16The dummy takes on the value of 1 if the country’s Mango website lists prices denominated in Euro and zero
otherwise. Naturally, all Eurozone countries satisfy this category. Interestingly, Mango also prices its items in Euro
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country j, relative to Spain. A;/As is the import share of country j from Spain, relative to Spain’s
domestic expenditure share. ;/k; is the gross sales tax and tariff (for Spanish imports) in country
J, relative to Spain’s gross sales tax. 1, is an error term.

I introduce an additional variable to the econometric model-—the Gini coefficient of income
inequality in country j, g;. This is motivated by the fact that Mango’s quantity-discount pricing
strategy discussed above is optimal in environments in which firms serve markets made up of
consumers with various income levels within a country. While I do not explicitly derive the
optimal pricing rule in an economy that features heterogeneous consumers within a country, I refer
the reader to such extensions of this model considered by Bekkers et al. (2011) and Pieters (2013).

Finally, the B’s represent the estimated coefficients for each variable with Bo denoting the

coefficient estimate for a constant term.

4.2.2 Benchmark Results

Table 4: Benchmark Test of Model, 29 Countries

EXChange Bu 5,\ Br Ban 5eur Bg 50
Rate (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
Apr 2012 0.1725%%%  0.0014 0.4221 0.1576* -0.0875** 0.2062** 0.0203
R?=0.2482| (0.0316)  (0.0087)  (0.3356)  (0.0873)  (0.0384)  (0.0923)  (0.1792)
Mar 2012 0.1690***  0.0019 0.4142 0.1588* -0.0879** 0.1935%* 0.0192
R?=0.2434| (0.0202)  (0.0087)  (0.3189)  (0.0825)  (0.0372)  (0.0910)  (0.1675)
Feb 2012 0.1789***  (0.0012 0.4860 0.1783**  -0.0848** 0.2051*%%  -0.0230
R2=0.2504| (0.0332)  (0.0090)  (0.3315)  (0.0879)  (0.0380)  (0.0929)  (0.1793)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rates from ECB. Nominal per-capita GDP for 2010 from WDI. Gini coefficient from WIID and CIA. DHL
Express shipping quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008
for commodity codes HO- 61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008
from Stats.OECD, Prodcom, and national statistical agencies. Tariffs from WITS. Sales taxes from European
Commission and national statistical agencies.

I estimate the coefficients in the econometric model above using the OLS estimator and I cluster
all errors by destination. The results from the empirical test of the model are reported in Table
4. Across the three exchange-rate specifications, the coefficient estimates on per-capita income
are roughly 0.17 and highly statistically significant. Hence, doubling the per-capita income of a
country is associated with a 17% increase in the price of identical goods sold by Mango there.

The coefficient on market share is not statistically different from zero. Measurement error,
which biases coefficient estimates toward zero, is one possible explanation for this finding. In

order to maximize the country coverage: first, the gross output data are pooled from a variety of

in Romania — a non-Eurozone country.
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sources; and second, the data are from the year 2008, which is associated with the financial crisis
and documented trade collapse (see Levchenko et al. (2010) and Chor and Manova (2012) among
others). Hence, the constructed trade shares may not be representative for the sample of countries
analyzed here in a typical year. Consequently, in the following subsection, guided by Proposition 2,
I conduct robustness analysis using country (population) sizes instead of import shares to capture
the pro-competitive effects on prices.

Furthermore, although the model predicts that relative prices should be increasing in relative
import shares, the import shares are endogenous variables that reflect all the countries’ per-capita
incomes, sizes, productivities, and trade barriers. These variables affect prices in different directions
and magnitudes and the multiple effects possibly cancel each other out. For example, a linear
regression of the twenty-eight logged import shares (relative to the Spanish domestic share) on a
constant as well as logged relative per-capita income levels, sizes, and DHL shipping prices for each
destination yields an R-squared of 0.5434. Hence, roughly half of the variation in import shares
can be attributed to per-capita income, size and shipping price differences across destinations. In
particular, the coefficient estimates (standard errors in parenthesis) on DHL shipping prices and
country sizes are -3.2794 (0.9801) and -0.6477 (0.1805), respectively, and they are both statistically
significant at the 1% level. In contrast, the coefficient estimates of the constant term and per-
capita income are not statistically different from zero. While the destination’s size and the cost to
ship there lower its import share, the model suggests that the two variables have opposing effects
on prices. These opposing effects possibly bias the estimates of B,\ toward zero. Once again, the
robustness analysis in the following subsection attempts to address this issue by directly controlling
for per-capita income levels, country sizes, and trade barriers.

The coefficient estimates of the DHL shipping costs are statistically different from zero and
comparable in magnitude to the coefficient estimates of per-capita income. Hence, DHL shipping
costs are an important source of variation in the listed prices of Mango products. Sales taxes and
tariffs do not appear to have significant effects on the cross-country price differences. Finally, the
coefficient estimate of the Euro-currency dummy amounts to roughly -0.08 and it is statistically
significant. Hence, denominating prices in the same currency as the source country (Spain) lowers
the relative export-to-domestic price by 8 %. This finding is consistent with Rose (1999) who argues
that currency union membership effectively reduces trade barriers. In addition, Cavallo et al.
(2013) find that law of one price deviations are significantly larger outside of currency areas for
products sold by large retailers such as Zara, H&M, Apple, and IKEA.

Fixed and random effects for goods. According to the model, relative prices across desti-
nations do not reflect good-specific characteristics. Consequently, in the benchmark analysis, I do
not control for good-specific effects. For robustness, I include good fixed effects in the benchmark
regression. The coefficient estimates in Table 4 remain unchanged. However, the results of the
F-test suggest that the good-specific fixed effects are significantly different from zero. While this

finding is not in line with the model, it does not necessarily lead to the conclusion that the model
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is rejected by the data. In fact, the data are consistent with an explanation in which the good-
specific effects are random and uncorrelated with any country characteristics, so the good-specific
effects can be interpreted as pure taste or popularity shocks.

Variance decomposition. With the benchmark estimates in mind, it is of interest to de-
compose the contribution of the different sources of variation in prices of identical products across
countries. I perform two exercises following the variance decomposition methodology employed by
Crucini and Yilmazkuday (2009). First, I compute the residuals from the benchmark regression as
well as from the specification with good fixed effects. Second, I compute the variance of the logged
relative price, and the variance-covariance matrix of all the explanatory variables, scaled by their
respective estimated coefficients, and the residuals. Third, I compute the ratio of the variance of
each explanatory variable and the variance of the logged relative price. The ratio of the two vari-
ances in turn measures the contribution of an explanatory variable to the total observed variation
in prices across goods and countries.

Across all three exchange rate specifications, per-capita income differences can account for
roughly 30% of the variation in prices. DHL shipping costs account for no more than 6% of
the observed price variation. Variations in import shares, taxes and tariffs, Gini coefficients, and
currency membership do no account for more than 4% each. In the specification that does not
include good fixed effects, the residual accounts for up to 75% of the variation of prices across
goods and countries. In contrast, once good fixed effects are employed, the contribution of the
residual drops to 42%, which is in line with the conclusions above regarding the importance of

good-specific components to the cross-good and cross-country price variation.

4.2.3 Robustness Analysis

I. Alternative measures of trade barriers

In the benchmark analysis, I rely on DHL shipping prices to isolate the effect that Mango’s
shipping costs have on relative prices across countries. As shown in Table 2, DHL charges lower
prices to ship to richer markets. Mango in turn passes through (albeit imperfectly) these costs
onto its customers, which is evident in Table 4. One concern is that DHL’s shipping prices are a
noisy measure of Mango’s true costs of shipping and may be a source of bias in the estimates of
the elasticity of price with respect to per-capita income, Bw. Consequently, I explore alternative
measures of trade costs that do not systematically vary with per-capita income. These results can
be seen as representing a lower bound on the estimates of Bw.

I follow the gravity literature and I assume that trade barriers depend on trading partners’
geographical and cultural attributes. I consider two specifications. The first is motivated by the
study of DHL’s pricing rule in Table 2 and includes the logged distance between Spain and the
destination (in km), the square thereof, and dummy variables if the destination shares common

legal origin with Spain, if it is landlocked, or if it is an island. The second specification replaces the
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Table 5: Test With Alternative Measure of Competition and Trade Barriers I, 29 Countries

Specification ~ Competition = Trade Share () Competition = Market Size (L)
Column i. ii. iii. iv. v. vi.
Exchange Rate | Apr 2012 Mar 2012  Feb 2012 Apr 2012 Mar 2012 Feb 2012
Estimate (s.e.) | R?=0.6007 R?=0.5971 R?=0.6029 | R?>=0.6427 R?=0.6413 R?=0.6440
Bu 0.0587** 0.0565* 0.0532* 0.0743***  0.0731*%**  0.0699***
(s.e.) (0.0284) (0.0284) (0.0288) (0.0205) (0.0198) (0.0204)
B8, (iv-vi: ,) | 0.0116 0.0122 0.0122 -0.0494%%%  _0.0503%*F*  -0.0492%**
(s.e.) (0.0103) (0.0101) (0.0106) (0.0127) (0.0122) (0.0126)
B 0.2577 0.2383 0.2966 1.2725%#FF  1.2704%**  1.3040%**
(s.e.) (0.3239) (0.3208) (0.2982) (0.3809) (0.3602) (0.3596)
Beur -0.0854**  -0.0861**  -0.0837*F | -0.0921***  -0.0930***  -0.0905%**
(s.e.) (0.0349) (0.0344) (0.0349) (0.0268) (0.0257) (0.0264)
By -0.0445 -0.0429 -0.0435 -0.0690**  -0.0677**  -0.0675*
(s.e.) (0.0494) (0.0489) (0.0502) (0.0339) (0.0332) (0.0354)
B -0.0037 -0.0097 -0.0035 -0.0120 -0.0175 -0.0107
(s.e.) (0.0428) (0.0423) (0.0424) (0.0311) (0.0291) (0.0291)
Bio -0.0699 -0.0681 -0.0703 -0.1288%*  -0.1277***  -0.1283**
(s.e.) (0.0441) (0.0439) (0.0440) (0.0501) (0.0488) (0.0506)
B -3.0041%%%  -3.0060***  -3.2897*** | -4.8988*H*  -4.8280***  -5.0594***
(s.e.) (1.0845) (1.0769) (1.1106) (1.0532) (1.0260) (1.0772)
Ba 0.1937***  (0.1882*%F*  0.2063*** | 0.3032***  (0.2988***  (0.3136™**
(s.e.) (0.0666) (0.0661) (0.0683) (0.0646) (0.0629) (0.0661)
B, -0.0739 -0.0798 -0.1013 0.0630 0.0612 0.0376
(s.e.) (0.1371) (0.1371) (0.1379) (0.1278) (0.1230) (0.1270)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level

Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rates from ECB. Nominal per-capita GDP and population for 2010 from WDI. Gini coefficient from WIID and
CIA. DHL Express shipping quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for
2008 for commodity codes HO- 61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008
from Stats.OECD, Prodcom, and national statistical agencies. Tariffs from WITS. Sales taxes from European
Commission and national statistical agencies.

continuous measure of distance with five dummy variables that correspond to standard distance
intervals employed in the gravity literature (see Eaton and Kortum (2002)). Finally, motivated by
the results from the variance-decomposition exercise above, I use good-specific fixed effects in all
the specifications that follow.!”

Columns i.-iii. in Table 5 report the results from the exercise that uses a continuous (non-linear)
distance measure. In line with the benchmark results, prices are increasing in per-capita income.
In addition, markets that share a currency with the exporting country enjoy significantly lower

prices. Finally, items’ prices are increasing in distance albeit in a non-linear way which resembles

T do not report the coefficient estimates of the good-specific fixed effects due to space constraints.
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Table 6: Test With Alternative Measure of Competition and Trade Barriers II, 29 Countries

Specification ~ Competition = Trade Share () Competition = Market Size (L)
Column i. ii. iii. iv. v. vi.
Exchange Rate | Apr 2012 Mar 2012  Feb 2012 Apr 2012 Mar 2012 Feb 2012
Estimate (s.e.) | R?=0.5997 R?=0.5968 R?=0.6011 | R?>=0.6317 R?=0.6311 R>=0.6332
Bu 0.0672%* 0.0643** 0.0619** 0.1074%%%  0.1061***  0.1051%**
(s.e.) (0.0306) (0.0306) (0.0308) (0.0237) (0.0226) (0.0242)
B8, (iv-vi: 8,) | 0.0129 0.0136 0.0146 -0.0456%*F  _0.0470%F*%  -0.0463%**
(s.e.) (0.0128) (0.0126) (0.0130) (0.0143) (0.0136) (0.0140)
B -0.0120 -0.0339 0.1777 0.9006 0.9033 1.0918*
(s.e.) (0.4838) (0.4751) (0.4825) (0.6073) (0.5764) (0.5952)
Beur -0.0764* -0.0775%*  -0.0712* -0.0827*%%  -0.0840**  -0.0781**
(s.e.) (0.0391) (0.0381) (0.0392) (0.0370) (0.0354) (0.0366)
By -0.0466 -0.0460 -0.0442 -0.0699* -0.0697* -0.0667
(s.e.) (0.0524) (0.0516) (0.0533) (0.0381) (0.0369) (0.0399)
B 0.0217 0.0145 0.0194 0.0280 0.0215 0.0284
(s.e.) (0.0437) (0.0422) (0.0430) (0.0448) (0.0423) (0.0428)
Bio -0.0483 -0.0480 -0.0468 -0.0951%**%  -0.0959***  -0.0927***
(s.e.) (0.0396) (0.0396) (0.0395) (0.0339) (0.0325) (0.0339)
Bra -0.0817 -0.0820 -0.1081* -0.0454 -0.0437 -0.0664
(s.e.) (0.0589) (0.0575) (0.0599) (0.0433) (0.0417) (0.0448)
37«72 -0.2312%** -0.2264**  -(0.2838** -0.2507**  -0.2447** -0.2950***
(s.e.) (0.1116) (0.1079) (0.1126) (0.1095) (0.1037) (0.1072)
Br,?) -0.2714%%  -0.2667**  -0.3214%** | -0.3531%FFF  -0.3488***  _(.3946%***
(s.e.) (0.1145) (0.1117) (0.1166) (0.1197) (0.1137) (0.1170)
Br,4 -0.0681 -0.0648 -0.1326 -0.1608 -0.1588 -0.2199*
(s.e.) (0.1040)  (0.1014)  (0.1049) | (0.1176)  (0.1115)  (0.1151)
Bg -0.1103 -0.1186 -0.1290 0.0259 0.0231 0.0162
(s.e.) (0.1390)  (0.1390)  (0.1413) | (0.1076)  (0.1024)  (0.1113)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)
Distance Intervals (in miles): [0,750), [750, 1500), [1500, 3000), [3000,6000), [6000, c0); Interval 5 is numéraire

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rates from ECB. Nominal per-capita GDP and population for 2010 from WDI. Gini coefficient from WIID and
CIA. DHL Express shipping quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade
for 2008 for commodity codes HO- 42, 61, 62, and 64 from Comtrade. Gross output for apparel and footwear
for 2008 from Stats.OECD, Prodcom, and national statistical agencies. Tariffs from WITS. Sales taxes from
European Commission and national statistical agencies.

DHL’s pricing rule documented in Table 2.

Columns i.-iii. in Table 6 report the results from the exercise that splits countries into five
regions according to their distance from Spain. The coefficient estimates of the dummy variables
for each region are relative to the most distant set of countries, which include all non-FEuropean

destinations. Hence, relative to the non-European destinations, European countries that belong to
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the mid-distant regions enjoy significantly lower prices. This finding is once again symptomatic of
the non-linearity in DHL’s pricing rule with respect to distance. In addition, prices remain higher
in richer countries and lower in markets that share a currency with Spain.

The estimates of the elasticity of price with respect to per-capita income from the robustness
exercises are roughly a third of the ones found in the benchmark specification (Table 4). This
finding suggests that systematic variations in trade barriers across countries with different income
levels are an important contributor toward the observed relationship between prices of tradable
goods and per-capita income, as argued by Waugh (2010).

II. Alternative measure of competition

Table 7: Test of Model With Alternative Measure of Competition, 29 Countries

EXChange /Bw BL /BH Bdhl /Beur /Bg

Rate (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)

Apr 2012 0.1709***  -0.0091 0.5122 0.1371 -0.0955%* 0.23327%**
R2=0.5767| (0.0348)  (0.0108)  (0.3793)  (0.0925)  (0.0375)  (0.0889)
Mar 2012 0.1673***  -0.0106 0.5167 0.1339 -0.0970***  0.2249%**
R?2=0.5779| (0.0325)  (0.0101)  (0.3666)  (0.0862)  (0.0363)  (0.0884)
Feb 2012 0.1778%**  -0.0070 0.5542 0.1622 -0.0908** 0.2257##*
R?2=0.5762| (0.0365)  (0.0117)  (0.3607)  (0.0959)  (0.0379)  (0.0886)

* gignificance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rates from ECB. Nominal per-capita GDP and population for 2010 from WDI. Gini coefficient from WIID and
CIA. DHL Express shipping quotes from DHL Spain Online. Tariffs from WITS. Sales taxes from European
Commission and national statistical agencies.

According to the model, an exporting country’s market share in each destination captures
the effects of various country characteristics on the measure of entrants, which in turn alter the
level of competition in each location and therefore the prices of goods there. One concern is that
the market share data are measured with error. First, the gross output data are pooled from a
variety of sources. Second, market share may not be the most relevant measure of competition.
For example, Melitz and Ottaviano (2008) argue that mark-ups vary negatively with market size,
measured by the population size of the country. Prices are also decreasing in market size in the
Hummels and Lugovskyy (2009) model. In fact, Proposition 2 establishes that the model developed
in the present paper also predicts that relative prices are decreasing in relative market sizes, under
reasonable parameter restrictions.

For these reasons, I repeat the benchmark analysis as well as the analysis in I. above using
relative country population sizes (with coefficient BL) instead of relative market shares. I sum-
marize the findings from three distinct exercises. First, columns iv.-vi. in Table 5 report the
results from the exercise that approximates trade costs using gravity variables and in particular

a continuous (non-linear) distance measure. Second, columns iv.-vi. in Table 6 report the results
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from the exercise that approximates trade costs using gravity variables and groups countries into
five regions according to their distance from Spain. Both exercises suggest that prices are lower in
larger markets since the estimates of BL are negative and statistically significant. These findings
are in line with the predictions of the model developed in this paper as well as with the work by
Hummels and Lugovskyy (2009) and Melitz and Ottaviano (2008).

However, it is worth to note that the negative relationship between the prices of Mango’s items
and the size of the destination may be in large part due to DHL’s pricing rule. Recall that DHL
charges systematically lower prices to ship items to larger markets, as documented in Table 2.
In an attempt to draw a conclusion regarding the importance of market size on price, I repeat
the benchmark exercise (which relied on DHL shipping prices as proxies for transport costs) with
country size as a measure of competition. The results are presented in Table 7. In this case,
neither country size nor the DHL shipping price have a statistically significant effect on relative
prices, while per-capita income and the currency union dummy continue to account for the bulk of
cross-country price variations. Hence, overall, I find no conclusive evidence that prices of tradable
goods are lower in larger markets.!®

III. Quantity-discount pricing

I now address the issue of quantity-discount pricing. In a standard two-type quantity-discount
pricing model, a firm faces low- and high-valuation consumers in a given market, where valuation
is positively linked to consumer income in preference specifications that feature income effects (see
Chapter 3 in Tirole (1988)). In order to serve both consumer types, the firm offers the following
price menu: a low per-unit price for purchases above a cutoff (the quantity discount) and a high
per-unit price otherwise. With this pricing strategy, the firm extracts a higher mark-up (over
marginal cost) from low- than high-valuation consumers in a market. Across segmented markets,
the firm price discriminates as predicted by the model developed in the present paper. In particular,
the firm enjoys higher mark-ups in markets with higher per-consumer income due to the higher
average valuation of the good there.

Within the context of Mango, the low per-unit price would represent the listed item price
on the website, while the high per-unit price would constitute the listed price plus the shipping
and handling fee. Furthermore, markets where Mango charges an explicit shipping fee above the
minimum can be thought of as consisting of a continuum of types, where the highest valuation
type pays the (lowest) listed price, with the per-unit price rising as consumers’ valuations fall.

Two observations should be noted. First, the shipping and handling fee incurred by the low-

valuation consumers would reflect a mark-up determined according to the average income in the

8Notice that the results on the link between export prices and destination population size do not contradict the
findings by Manova and Zhang (2011), Bastos and Silva (2010), Gorg et al. (2010), and Harrigan et al. (2011). The
authors demonstrate that export unit values are increasing in destination per-capita income and population, and
they argue that differences in product quality can account for the two observations. First, richer countries demand
higher quality goods, which sell at a higher price. Second, firms increase product quality but reduce mark-ups in
more competitive (larger) markets. Since the present paper examines prices of identical items, all the empirical
finding should be interpreted as conditional on product quality being held fixed.
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market. Second, both the listed item price and the shipping and handling fee would reflect the
costs of shipping (although the degree of cost pass-through may differ). Since Mango charges
destination-specific shipping and handling fees, the charges alter the effective per-unit price in-
curred by customers. Therefore, the estimates of the elasticity of price with respect to per-capita
income (Bw) obtained thus far can be thought of being informative about the behavior of high-
valuation consumers in each market.

It is of interest to verify whether the effective price incurred by lower-valuation types yields
different estimates of Bw. Moreover, one should anticipate that the elasticity of price with respect
to the DHL shipping price from the benchmark regression, Bdhl; should now be larger and more
significant, since the effective price incurred by low-valuation types would reflect the shipping costs
to a larger degree.

I repeat the benchmark exercise with two sets of prices. The first set includes the effective price
paid by consumers who spend an amount that barely exceeds the “minimum-shipping” threshold
in each country. I label these consumers as “Medium-Valuation Types”. In particular, I let the
effective price of an item be the sum of the item’s price and the shipping charge for purchases above
the “minimum-shipping” threshold. Notice that as the consumers purchase more items, each item’s
effective price will reflect a smaller portion of the shipping charge and it will ultimately converge
toward the listed price analyzed in the exercises above.

The second set of prices includes the effective price paid by consumers who spend an amount be-
low the “minimum-shipping” threshold in each country. I label these consumers as “Low-Valuation
Types”. In this case, I let the effective price of an item be the sum of the item’s price and the
shipping charge for purchases below the “minimum-shipping” threshold. Once again, as the con-
sumers purchase more items, each item’s effective price will reflect a smaller portion of the high
shipping charge, and the effective price will ultimately converge toward the price paid by the
“Medium-Valuation Types”.

Table 8 shows that the estimates of the elasticity of price with respect to per-capita income are
practically unchanged compared to the benchmark specification. Hence, the presence of quantity
discounts does not affect the elasticity of price with respect to per-capita income. However, the
coefficient estimates on the DHL shipping prices are sharply increasing as the valuation of the
consumer decreases. This suggests that Mango passes through a larger portion of the cost of
shipping onto low-valuation consumers, as predicted by the quantity-discount model.

To evaluate the contribution of per-capita income differences and DHL shipping costs toward
the variation of prices faced by the different types of consumers, I repeat the variance decomposition
exercise using the two sets of prices discussed above. For the middle-valuation consumer types, per-
capita income differences and DHL shipping costs account for a quarter each of the observed cross-
country price variations. In contrast, for the low-valuation types, per-capita income differences

contribute toward 20%, while shipping costs account for as much as 50% of the price variation.
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Table 8: Test of Model With Medium- and Low-Valuation Types, 29 Countries
Effective price above threshold
(Medium-Valuation Types)

EXChange /Bw B,\ /BH Bdhl /Beur /Bg
Rate (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
Apr 2012 0.1628***  (0.0192 0.4729 0.3363***  -0.0564 0.0438
R?2=0.5417| (0.0300)  (0.0128)  (0.4146)  (0.0945)  (0.0533)  (0.1269)
Mar 2012 0.1593***  0.0195 0.4621 0.3365%**  -0.0567 0.0309
R?=0.5427| (0.0381)  (0.0128)  (0.4063)  (0.0868)  (0.0521)  (0.1252)
Feb 2012 0.1691***  0.0194 0.5397 0.3580***  -0.0539 0.0428

R?=0.5470| (0.0378) (0.0130) (0.3934) (0.0949) (0.0522) (0.1216)
Effective price below threshold

(Low-Valuation Types)

EXChange /Bw BA /BH Bdhl /Beur /Bg
Rate (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
Apr 2012 0.1472*%%%  0.0108 0.8965 0.5039***  -0.1033** 0.0872
R2=0.6759| (0.0278)  (0.0088)  (0.5911)  (0.0874)  (0.0450)  (0.1149)
Mar 2012 0.1438***  0.0111 0.8851 0.5042%**  -0.1035%* 0.0742
R2=0.6781] (0.0272)  (0.0087)  (0.5892)  (0.0859)  (0.0443)  (0.1140)
Feb 2012 0.1535***  0.0110 0.9633 0.5256***  -0.1007** 0.0862

R2=0.6804| (0.0282)  (0.0088)  (0.5918)  (0.0868)  (0.0446)  (0.1143)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level

Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rates from ECB. Nominal per-capita GDP for 2010 from WDI. Gini coefficient from WIID and CIA. DHL
Express shipping quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008 for
commodity codes HO- 42, 61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008
from Stats.OECD, Prodcom, and national statistical agencies. Tariffs from WITS. Sales taxes from European
Commission and national statistical agencies.

4.3 Quantitative Analysis and The Importance of Variable Mark-ups

Across the various empirical exercises, the estimates of the elasticity of price with respect to
per-capita income range between roughly 0.06 and 0.17. The estimates can be divided into two
sets. The high estimates that range between 0.14-0.18 are obtained using data on DHL shipping
prices as a main proxy for trade barriers. These values reflect the pricing policy of the clothing
manufacturer Mango as well as the shipping company DHL. The more conservative estimates that
range between 0.05-0.11 are obtained using proxies for trade barriers that are typically employed
in the gravity literature. Given that the choice to ship products via DHL Express may be specific
to Mango, I center the discussion in this section around the second set of estimates. The median
among these estimates is roughly 0.07.

Overall, it is reasonable to conclude that doubling a country’s per-capita income results in

at least a seven-percent rise in the price level of tradable apparel and footwear products due to
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variable mark-ups. Does this mean that variable mark-ups are important in accounting for the
observed differences in prices of tradables across countries?

A simple way to answer this question is to compare the elasticity estimates arising from the
exercises above to estimates obtained from aggregate data. The existing literature typically uses
data from the International Comparison Program (ICP) in order to study the relationship between
prices of tradables and per-capita income (see Alessandria and Kaboski (2011) for example). Fol-
lowing this literature, I obtain the latest ICP data for the year 2005, which includes prices of
aggregate good categories, or basic headings, collected in retail locations across countries. In these
data, prices potentially differ across countries due to variable mark-ups (as argued in this paper),
varying product quality (perhaps due to non-homothetic preferences over quality as in Verhoogen
(2008) and Fajgelbaum et al. (2011)), and varying retail components tied to non-tradable channels
(as in Burstein et al. (2003) and Crucini and Yilmazkuday (2009)).

Per—Capita Income and Price of Tradables

Per—Capita Income and Price of Apparel/Footwear
05

0.4¢}

03¢}

-04+t : o)
o, . . i .
-15 -1 -0.5 0 0.5
Log Per Capita GDP (rel. to Spain) Log Per Capita GDP (rel. to Spain)

Mean Log Relative Price of Tradables (rel. to Spain)
[Source: International Comparison Programme, 2005]

[Source: International Comparison Programme, 2005]

Mean Log Relative Price of Apparel/Footwear (rel. to Spain)

15 ) 05 0 05
Figure 2: Per-Capita Income and Prices

In the left panel of Figure 2, I plot the logged price levels of tradables against the logged per-
capita incomes of the countries in Table 3, relative to Spain. Following the literature, I compute
the price level of tradables as the geometric average of prices of basic headings that correspond to
tradable good categories. Clearly, prices of tradables are higher in countries with higher per-capita
incomes. A linear regression of logged price levels of tradables, relative to Spain, on a constant and
logged per-capita incomes, relative to Spain, yields a slope coefficient of 0.2666 and a t-statistic
of 7.78 (see Table 9 in Appendix C). This result is robust in the literature. Hsieh and Klenow
(2007) and Alessandria and Kaboski (2011) find an elasticity of 0.3 using the 1996 ICP data across
a large set of countries.

The observations in the left panel of the figure, however, span across industries, so it is difficult
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to relate them to the statistics obtained in this paper. For this reason, in the right panel of the
figure, I plot the log of the geometric average of prices of basic headings corresponding to apparel,
footwear, and accessories. A linear regression of logged prices of these products on logged per-
capita income and a constant yields a slope coefficient of 0.16 and a t-statistic of 3.89 (again see
Table 9). Notice that prices of apparel and footwear products are higher in richer countries, albeit
the elasticity estimate is less precise, given that these products span only three of the 62 basic
headings that comprise the bundle of tradable goods.

One simple way to assess the importance of variable mark-ups is to compare the slope coefficient
estimate of 0.16 with the estimate of 0.07, which resulted from the structural analysis that used
prices of identical products in the same industry across the same set of countries. The ratio of
the two elasticities suggests that variable mark-ups may be responsible for roughly a third of
the observed variation in prices of apparel across countries. So, while mark-ups are potentially
important, combining a price-discrimination mechanism with theories of varying product quality
and non-tradable distribution channels would allow one to obtain a complete picture of the cross-
country behavior of prices of tradables and to quantitatively assess consumers’ welfare gains from

trade.

5 Conclusion

In this paper, I argue that firms’ variable mark-ups represent a key contributor toward the
empirically-documented regularity that tradable consumer goods’ prices are systematically pos-
itively related to countries’ per-capita incomes. I outline a parsimonious and highly tractable
heterogeneous-firm model of international trade that relates prices of tradable goods to per-capita
income differences. I use the model’s testable prediction to structurally estimate the elasticity of
price with respect to per-capita income from a unique database that features prices of identical ap-
parel products sold exclusively via the Internet to twenty-nine markets in Europe, Asia, and North
America. Finally, I assess the importance of variable mark-ups in accounting for cross-country
variations in prices of tradable goods.

On a broader scale, this paper emphasizes the role that income differences play in shaping
cross-country price variations in tradable consumption goods as well as in determining aggregate
consumption patterns. Since tradable goods that are acquired over the Internet account for an
ever increasing portion of consumption bundles of individuals, their prices directly affect consumer
welfare. Hence, having obtained an understanding of one of the key mechanisms that affect the
behavior of prices across countries, we can further pursue the measurement of welfare of consumers

in an integrated world economy.
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A Appendix: Theory

A.1 Consumer Problem and Demand
The maximization problem of a consumer in j, potentially buying varieties from i =1, ..., I is

I I
max Z /EQ log(qf; (w) + Q)dw  s.t. v [Z /EQ pij(w)gi;(w)dw < y; |,
i=1 TS i=1 Jweij

(a5, (@)}_, >0
where v; is the Lagrange multiplier. The FOCs yield (Vg; (w) > 0)

1

= 7(]% OFT: (a.1)

vipi (W)

Let Q; = Zle €;; be the set of all positively-consumed varieties in country j. Letting IV;; be the
measure of set {1;;, the measure of 2;, N;, is given by N; = Zle N;j.

For any pair of varieties w;;,w’,; € €, (a.1) gives
pij (W) (g (W) +§) = pu; (W) g5; (W) + puj (W) .

Integrating over all w’,,; € €;, keeping in mind that the measure of €),,; is V,;, yields the consumer’s
g g J J J J

demand for any variety w;; € ;

/Q‘ [pij (W) (¢ (W) + )] du’ = / [pvj (W) @5 (W) + puy (') G) A,

J Q;

= [pij (@) (¢5; () + )] Z/Q | ldw' = Z/Q ,. [po; (W) @55 (W) + poj (W) q] du,

= [ )y @)+ @] 2 Nog =05+ 3 [ s o)

= [pij (w) (g (w) + Q)] N; =y; +qFj,
¢ y +ab
= g (W) = T———5 — G,
’ Njpij (w)
where P; = Z£:1 fQW_ Poj (W) dw' is an aggregate price statistic.
The total demand for variety w from ¢ by consumers in j becomes
yi +aqb; }

¢ij (W) = L; [ijij (@)
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A.2 Equilibrium: Characterization, Existence, and Uniqueness

In this section, I rely on the Pareto distribution of firm productivities and characterize the equi-
librium objects of the model. I express all objects in terms of wages and I derive a set of equations
that solve for the wage rates of all countries simultaneously. I use v as a counter throughout.

Using the optimal price (11), the measure of firms (12), and the conditional density (13) under
the Pareto distribution in (14) yields

b ij( )9/0" Ty Wy d¢ ZJ ( v) TpjWy 0 (0.2)
j = v T ¢9+1 " o5 0405 .

= b (007,)7 P

Then, using (2), (10), and (12) into (a.2) gives

20w,
P, = ;”J. (a.3)

Moreover, using (a.3) and (10) into (2) yields

1

((1+29 )"i Jbe)r“. (o)

v=1 T’Uj wU

N; =

J

Substituting (a.3) and (a.4) into (10) gives the following expression for the cutoff productivity

_ —9 7
C]Z{;:l vag(TijU) ] a . (a5)

In order to solve the model, it is necessary to jointly determine the wages, w;, and the measures
of entrants, J;, Vi. The system of equilibrium equations consists of the free entry condition, (16),
and the income/spending equality, (17), for each country.

Free entry requires that average profits cover the fixed cost of entry, so

1

B b\’ qTivw; Ly,
wife = ; <¢;-;) oL@+ I+ 1) (8.6)

The income/spending identity requires that country ¢’s consumers spend their entire income on

imported and domestically-produced varieties, so

I i J b; ’ qTivW; Ly, (a.7)
2.5\ g,) e+ )
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Expressions (a.6) and (a.7) yield
Ji=Li{(0+1)f) " (a.8)

Substituting (a.8) into (a.5) yields expression (18) for the cutoff productivity in the text.
To characterize wages, use the definition for import shares (23) and trade balance ), Ti; =
>_; Tji in the definition of income/spending (17) to express income as w;L; = 3, Tij = > w;LjN;;.

Finally, in this expression, substitute out import shares using (23) to obtain

041 I

w; Liw;

R —. (2.9)
i =1 \Tij Zv:1 Ly b8 (Ty5wy)

(a.9) implicitly solves for the wage rate w; for each country i as a function of the remaining

countries’ wages. Rearrange (a.9) and use it to define

o I
Zi(w) = % ( — ij;' _9) -1
w;i =\ 7% 2t Lot (Tojwy)
Zi(w) is the i-th contribution to the system of I equations that characterizes the equilibrium
wage vector. Equilibrium wages satisfy Z;(w) = 0 (Vi). It is straightforward to show that there
exists a unique equilibrium wage vector that satisfies the system equality, after setting one wj
to be a numéraire (see Alvarez and Lucas (2007)). The idea is to treat the system above as an
aggregate excess demand function of an exchange economy. For existence, it suffices to verify that
the system satisfies properties 1-5 listed in Proposition 17.B.2 of Mas-Colell et al. (1995), p. 581.
Existence follows from Proposition 17.C.1 of Mas-Colell et al. (1995), p. 585, which is essentially a
reference to Kakutani’s fixed point theorem. For uniqueness, notice that the system has the gross
substitution property (differential version of Definition 17.F.2 in Mas-Colell et al. (1995), p. 612),
Vi, k,k # 1,0Z;(w) /0w, > 0, and the result follows from Proposition 17.F.3 of Mas-Colell et al.
(1995), p. 613.

When gross substitution holds, comparative static exercises with respect to wages are straight-
forward. Let B = {r;;, L;j, b;,0}; j—1,... 1 denote the set of relevant parameters. Then the equilib-
rium system can be written as Z(w; B). Let w* be the unique wage vector corresponding to B*;
Z(w*; B*) = 0. WLOG, consider a positive productivity shock in country I, namely a rise in b;.

To determine the effect on wages, I need to characterize Dw(B*). By Implicit Function Theorem,
Dw(B*) = —[DyZ(w*; B*)| " 'DgZ(w*; B*).

Since the system has the gross substitution property, Proposition 17.G.3 in Mas-Colell et al. (1995),

p. 618, ensures that [D,,Z(w*; B*)]™! has all its entries negative. Moreover, differentiation shows
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that DpZ(w*; B*)db; << 0 for the first I — 1 countries (and therefore the sign is positive for
country I). Then, Dw(B*)db; << 0 for the first [ — 1 countries. Hence, a positive productivity
shock in I lowers the wages of all countries relative to I; or, it raises I’s relative wage. A more

detailed proof is beyond the scope of the paper and is available upon request.

A.3 Proofs

In this section, I prove Propositions 1 and 2 and I derive sufficient conditions such that firm sales

are strictly increasing in destination population size.

Proof of Proposition 1. Consider expression (22), which represents the price of variety ¢ from i in
destination j relative to k, k # j. Since I can always relabel countries, without loss of generality,
consider an increase in w;, keeping wy, fixed. The goal is to show that O(p;;(¢)/pik(¢))/0w; > 0.
Using (18) in (22), it suffices to show that 0(¢j;/ ;) /Ow; < 0.

Using expression (18) for destination j and rewriting the sum in (18) for destination k so as to

isolate the j-term yields

o Tij e+1 +2

v#Ej w; ( 7'1,Jwv)(9

v JJ J
= — ) a.10
O Tik J _ Ly +y _Lybf ( )
wk'r w‘9 VET w (Typwe )’

Differentiating (a.10) with respect to w; yields

1
Ty et 17T
" « Tij 1 271,20
a(¢2j/¢zk) o Tik 0+1 JJ erl VAT T“Jw“)e _L
O, L E o N . gl L o S Twewi
U)kT]ekw?' V] wi(Tyrws)? WET; kwe VET wi(Typwn)?
1Y 6 b 0
L]b] Z LUbU . L b LUbU LUbU
0. 0+2 0 9+2 0 g 22 Z 9
Tj]wj Wi vtj (Tvkwv> UJk;w] T]k‘ oy (Tujwv) 'UJk'UJ ijwv) v (Tvkwu>
30 0
0 ijj LUbU LUbU
QUYL S B LS e (@11
Wi w (T TokWy) (T TjkWy)
j ko vy \TijTokWo vty \TujTjkWo

A sufficient condition for (a.11) to be strictly negative is that the term in the curly bracket is
non-negative. Since, by assumption 7;; = 1 (Vj), the term in the curly bracket is non-negative

when trade barriers obey the triangle inequality, (V7, k, v)7y;Tjk > Tuk- O

Proof of Proposition 2. Consider expression (22), which represents the price of variety ¢ from ¢ in
destination j relative to k, k # j. Since I can always relabel countries, without loss of generality,
consider an increase in L, keeping L;, fixed. The goal is to show that d(p;;(¢)/pik(¢))/OL; < 0.
Using (18) in (22), it suffices to show that 9(¢j;/¢;,)/0L; > 0.
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Differentiating (a.10) with respect to L; yields

1
1
- Lyb?, o+1
* * Tij 1 —+ vty
(95 / i) B Top OF1 f] f“ ZWAJ w; (Tywe)’
oL, [ L e 12 Lob,
J 5 _ by + L R
|:wk7—j9kwya + ZU#j wk(Tvkwv)Q] WkT; ka Zv?é] w (Torwe)”
0 0
L E _ Leby, E A (a.12)
: w9+1w 0 6 : :
J L (7j5Tokwe) - (ToTjrwo)

A sufficient condition for (a.12) to be strictly positive is that the term in the curly bracket is
strictly positive. Since, by assumption 7;; = 1 (Vj), the term in the curly bracket is strictly
positive when the trade barriers for j and k obey the triangle inequality, (Yv)7,;7;x > Tk, and

when the inequality for at least one v # j is strict. O

Finally, I derive a lower bound on firm productivity such that firm sales are strictly increasing
in destination population size. Substituting (18) into (25) and rewriting the sum so as to isolate

the j-term yields

_20+1

rii(0) =2 (13,w;) 2 [(0 + 1) fo(1 + 20)w ]2<el+1>

[(6+ 1) f.(1 + 20)w;] 7@ X

1

0 0+1 0 2(6+1)
’ 777 T Z ; 7LU€? CESY Cb% bi) —7T T Z ; 4vag2(e+1)
(Tjjwj) Lj v#£] (Twj Lj (Tjj’wj) Lj VFE] (Tl,j’wv)eLj

Tuj wv)

[NIES

1
qz(e+1) (Tijwz‘)
Differentiating with respect to L; and using expression (18) obtains

Oris(6) G200 (7iw:) B[(0 + 1) £u(1 + 20)w,] 2050

oL, —
T e [ol ]

Tvjwy )

1 Lyb? VL, WL,
y — 1 (0+1 SRR/ + (6 +0.5)——_
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The term in the curly bracket is strictly positive for highly productive firms, namely, if and only if

bIL; 2
. 2(T,vw,)9
¢ - (b-j 1+ Ji Wi 5
i LobY, biLi
(0+1)> .4 Togun? T Q(Tjjwj)e
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B Appendix: Model With Destination-Specific Taxes

Suppose that the consumer in destination j pays a tax/tariff tax; > 0. Let xk; = 1 + tax; be
the gross tax. The maximization problem of a consumer in j, potentially buying varieties from

1=1,...,1, is given below, and the solution steps of the model are identical to the basic model.

{45, (@)}, >0

i=1=

! I
max Z /GQ log(qj; (W) + q)dw s.t. v, [Z /eQ ki (W) g5 (w)dw <
=1 YW ij — Jo Y

C Appendix: Tables

Table 9: Per-Capita Income and Price of Tradables, ICP 2005

Basic Headings Log Per-Capita Income Constant R-squared
(s.e.) (s.e.)

Tradables 0.2666*** 0.0442 0.6994
(0.0343) (0.0241)

Apparel, Footwear, | 0.1582%** -0.0283 0.3675

and Accessories (0.0407) (0.0286)

*** significance at 1%-level, N. Obs 28 (Spain is numéraire).

Data Sources: Prices of basic headings from International Comparison Program, 2005.
Nominal per-capita GDP for 2010 from WDI.
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Supplementary Appendix I: Linear Demand in General Equilibrium

In this section, I characterize the equilibrium of a heterogeneous-firm model of international
trade with linear demand a la Melitz and Ottaviano (2008). I assume that the market structure is
identical to the one in the main body of the paper, so I let per-capita income equal the wage rate.

The maximization problem of a consumer in country j is

1 1
max ¢ (w)dw — —a/ (¢6(w))?dw — =7 /
45() >0 /wenj ’ 2 Jueq, 27\ Juen

J

2

q§(w)dw> st vy [/ pi(w)gj(w)dw < wj |,
j WEQJ‘

where 7 and « are positive parameters, and high values of o make the varieties less substitutable.
Taking the ratio of FOCs for a pair of varieties and integrating out v; yields individual demand

for ¢f; (w) >0

& (@) = % [P5(1— 7Q%) — piy () (N; — aQS — nQEN;)] (1)

where Q5 = Z£:1 fQUj ¢;; (W) dw' is an aggregate demand statistic for a consumer. In the above
expression, aggregate statistics P; and N; are defined in (3) and (2), respectively. The total demand
from country j is simply the product of individual demand (c.1) and country size Lj;.

After relabeling a variety by the productivity and the country of origin of the firm that produces

it, I use (c.1) in the firm problem in (6) and maximize with respect to price to obtain

(c.2)

o= (e, DOy

¢ N; — aQ§ — nQ;5N;
To characterize the cutoff productivity gz_ﬁij combine zero-demand and zero-profit to obtain

- Tywi(Ny — aQf — nQ5N;)

= c.3

/ BT~ 1) )
Substituting (c.3) into (c.2) yields the following pricing rule

pij(9) = = [——l-——]- c.4

6= T8 S (c)

Next, I modify the steps in Appendix A.2 to characterize the equilibrium in the present model.

After relabeling varieties, substitute (c.4) into (c.1) and use (c.1) in the definition of Q$ to obtain

o ak

77 2a(0 + 1)+ nN;’ (c.5)



where N; = ij:l vag@;je Then, using the optimal price from (c.4) in the price index P; yields

2041wy
T2+ 29,

To solve the model, it is necessary to jointly determine wages, w;, and measures of entrants, .J;,
Vi. The system of equilibrium equations consists of a free entry condition and an income/spending

equality for each country. Free entry requires that average profits cover the fixed cost of entry, so

ZI: b? Lv(l - 77@101) TivWj

Wi fe = 1__?zj2a(9+1)(9+2) Div

(c.6)

The income/spending identity requires that country i’s consumers spend their entire income on

imported and domestically-produced varieties, so

o 1 - 77@ )Tivwi
w;L; = ZJ L 2a EDR (c.7)

[z

Expressions (c.6) and (c.7) yield

Ji = L0+ 1) f] 7 (c8)

Substituting (c.8) and (c.5) in (c.7) for country j obtains the following characterization of cutoffs

0+1  nwdi; n 20(6 + 1) fow; ()"

_ c.9
0+ 2 Wi T (Tijwi)€+1 21{21 vaz(TijU)_g ( )

Finally, to characterize wages, first derive import shares, which are identical to the model in the
main text and are given by (23). Together with trade balance ;L = > ; Tji, substitute them

into the income/spending equality (c.7) to arrive at

0+1 1
w; L;w;

= E < =T J ; _9). (c.10)

i 5T\ T e Lobl(Tujwo)

(c.10) implicitly solves for the wage rate w; for each country i as a function of the remaining

countries’ wages.
It is straightforward to verify that the price of a variety is increasing in a destination’s per-
capita income and falling in a destination’s market size. From the pricing rule in (c.4), notice that

it is sufficient to examine how productivity cutoffs vary with destination-specific characteristics.



Using the implicit function theorem and the characterization of thresholds in (c.9) yields
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Thresholds are falling in the per-capita income and rising in the size of the destination, so the
opposite is true of the price of a variety. However, since prices feature additive mark-ups, it is not

trivial to determine how the relative price of an identical variety behaves across countries.

Supplementary Appendix II: Different Measures of Per-Capita Income

Guided by the structure of the model, the analysis throughout the main body of the paper
relies on nominal per-capita GDP as a measure of per-capita income. In this section, I repeat
the empirical analysis using five different measures of per-capita income or expenditure: nominal
consumption per capita, nominal household consumption per capita, nominal GNI per capita,
nominal GNI per capita measured according to the Atlas method, and PPP-adjusted GDP per
capita. I present results from all the specifications using exchange rates for April of 2012. The
results with different exchange rates (February and March of 2012) are both qualitatively and
quantitatively similar and are available upon request. For comparison purposes, I also include the
results that use the benchmark measure of per-capita income, namely per-capita GDP.

The main finding throughout the numerous robustness exercises is that per-capita income
remains a key determinant of price variation across countries. In fact, in almost all of the exercises,
the coefficient estimates on per-capita income are higher than the benchmark estimates that use
GDP per capita as a measure of income. Finally, in only one specification, which uses trade
shares to capture competition and a continuous measure of distance to proxy the trade barrier,
the coefficients on three of the five measures of per-capita income are not estimated precisely. The
empirical results from all the exercises and the detailed discussion thereof can be found below.

Table 10 reports the results from the benchmark regression using six different measures of
per-capita income. The first row corresponds to the benchmark estimates reported in the main
body of the paper. Throughout the robustness exercises, the coefficient estimates of per-capita
income are higher than the benchmark estimate and statistically significant. Hence, prices are
increasing in destinations’ per-capita income and expenditure. Furthermore, prices are increasing
in the cost to ship products to each destination and in the Gini coefficient of income inequality

in all specifications except for the one that uses PPP-adjusted GDP per-capita as a measure of



per-capita income. Finally, prices of exports are lower in countries that share a currency with the

exporter — Spain.

Table 10: Benchmark Test of Model With Alternative Measure of Per-Capita Income, 29 Countries

PC Income Bw /BA Bn Bdhl /Beur Bg /80
Measure (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
GDP 0.1725***  0.0014 0.4221 0.1576* -0.0875%* 0.2062** 0.0203
R?=0.2482 | (0.0316)  (0.0087)  (0.3356)  (0.0873)  (0.0384)  (0.0923)  (0.1792)
Consumption| 0.1895%%*  0.0044 0.0880 0.1904**  -0.0903** 0.1858* -0.0145
R?=0.2518 | (0.0307)  (0.0092)  (0.2804)  (0.0785)  (0.0366)  (0.0038)  (0.1547)
HH Cons. 0.1877*%%%  0.0041 0.0729 0.1732*%%  -0.0972***  (.1388 0.0241
R?=0.2483 | (0.0327)  (0.0097)  (0.3257)  (0.0777)  (0.0364)  (0.0948)  (0.1516)
GNI Atlas 0.1840***  0.0042 0.3696 0.1830%* -0.0896** 0.2204**  -0.0066
R?=0.2435 | (0.0374)  (0.0105)  (0.3560)  (0.0942)  (0.0373)  (0.1014)  (0.1828)
GNI 0.1940***  0.0087 0.5038 0.2161**  -0.0870** 0.2217*%  -0.0555
R?=0.2578 | (0.0355)  (0.0084)  (0.3489)  (0.0897)  (0.0369)  (0.0939)  (0.1810)
GDP PPP 0.2560***  -0.0026 0.4641 0.1007 -0.0987** 0.1393 0.1164
R?=0.2233 | (0.0629)  (0.0089)  (0.5011)  (0.0873)  (0.0403)  (0.1036)  (0.1910)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Exchange rate for April, 2012.

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, and PPP-adjusted GDP per capita for 2010 from WDI. Nominal per-capita GNI and
Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express shipping
quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008 for commodity codes HO-
61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008 from Stats.OECD, Prodcom, and
national statistical agencies. Tariffs from WITS. Sales taxes from European Commission and national statistical
agencies.

Table 11 repeats the above exercise using destination population size instead of the export
share as a proxy for competition. All measures of per-capita income yield positive and statistically
significant coefficient estimates. Furthermore, the specifications that rely on the two consumption
expenditure measures also yield negative and statistically significant estimates of the coefficients
on market size.

Table 12 reports the results with different per-capita income measures from the specification
that approximates trade barriers from standard gravity variables and treats distance as a con-
tinuous variable. This specification yields the weakest empirical results. In particular, although
the coefficient estimates for per-capita consumption, household consumption and GNI (measured
according to the Atlas method) are similar to the ones obtained for per-capita GDP, the former
three objects are not precisely estimated. The coefficients on per-capita GNI and PPP-adjusted
GDP on the other hand are precisely estimated and higher than the benchmark estimate of per-
capita GDP. In addition, the distance between the exporter and its import partners as well as

the currency of denomination remain significant determinants of the cross-country price variations



Table 11: Test With Alternative Measure of PC Income and Competition, DHL Costs, 29 Countries

PC Income Bw /BL Bn Bdhl /Beur Bg /80
Measure (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
GDP 0.1709***  -0.0091 0.5122 0.1371 -0.0955%* 0.2332%*%*  (0.0422
R2=0.2503 | (0.0348)  (0.0108)  (0.3793)  (0.0925)  (0.0375)  (0.0889)  (0.1893)
Consumption| 0.1984***  -0.0222** 0.3815 0.1564* -0.1051°FFF  0.2684***  0.0022
R?=0.2637 | (0.0367)  (0.0106)  (0.3411)  (0.0831)  (0.0343)  (0.0971)  (0.1753)
HH Cons. 0.2020%%*  -0.0255%* 0.4436 0.1420* -0.1138***  0.2366** 0.0305
R?=0.2642 | (0.0389)  (0.0112)  (0.3459)  (0.0838)  (0.0338)  (0.0946)  (0.1732)
GNI Atlas 0.1858*%**  -0.0158 0.5454 0.1487 -0.1012%**  0.2730***  0.0222
R?=0.2494 | (0.0422)  (0.0120)  (0.4086)  (0.0986)  (0.0361)  (0.0979)  (0.1989)
GNI 0.1935%%*  -0.0166 0.6264 0.1625* -0.0986***  0.2698***  -0.0044
R?=0.2620 | (0.0402)  (0.0106)  (0.4181)  (0.0925)  (0.0351)  (0.0945)  (0.1947)
GDP PPP 0.2519***  -0.0017 0.4871 0.1028 -0.1018** 0.1437 0.1187
R?=0.2231 | (0.0677)  (0.0157)  (0.4910)  (0.1108)  (0.0407)  (0.0923)  (0.2161)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Exchange rate for April, 2012.

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, PPP-adjusted GDP per capita, and population for 2010 from WDI. Nominal per-capita
GNI and Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express
shipping quotes from DHL Spain Online. Gravity variables from CEPII. Tariffs from WITS. Sales taxes from
European Commission and national statistical agencies.

across all specifications.

Table 13 repeats the above exercise using destination population size as a measure of competi-
tion instead of Spain’s export share. As in the benchmark specification that uses per-capita GDP,
all other exercises suggest that prices are increasing in per-capita income and falling in destination
market size.

Tables 14 and 15 report the results from the above two exercises, where the continuous measure
of distance has been replaced with five regional dummies that capture the destinations’ proximity
to Spain. As in the corresponding benchmark specifications that use per-capita GDP, all other
exercises suggest that prices are increasing in per-capita income.

Finally, Table 16 repeats the exercises that examine the impact of Mango’s quantity-discount
policy on the estimated elasticities of price with respect to per-capita income. In line with the
findings from all the exercises above, the results are robust across all the different measures of

per-capita income.



Table 12: Test With Alternative Measure of Per-Capita Income and Trade Barriers I, 29 Countries
Specification ~ Competition = Trade Share ()\)

PC Income GDP Cons. HH Cons. GNI Atlas GNI GDP PPP
Estimate (s.e.) | R?=0.6007 R?=0.5981 R?=0.5981 R?=0.5978 R?=0.6014 R?=0.5978
B 0.0587**  0.0510 0.0513 0.0483 0.0604* 0.0887*
(s.e.) (0.0284) (0.0325) (0.0313) (0.0326) (0.0306) (0.0507)
B, 0.0116 0.0144 0.0146 0.0146 0.0133 0.0120
(s.e.) (0.0103) (0.0103) (0.0100) (0.0106) (0.0101) (0.0114)
Br 0.2577 0.1440 0.1600 0.2544 0.2347 0.3422
(s.e.) (0.3239) (0.3250) (0.3210) (0.3370) (0.3258) (0.3509)
Beur -0.0854%*  -0.0882**  -0.0902**  -0.0873**  -0.0875**  -0.0853**
(s.e.) (0.0349) (0.0357) (0.0366) (0.0353) (0.0348) (0.0355)
By -0.0445 -0.0434 -0.0454 -0.0429 -0.0379 -0.0534
(s.e.) (0.0494) (0.0520) (0.0509) (0.0523) (0.0523) (0.0468)
Bi -0.0037 -0.0109 -0.0129 -0.0098 -0.0002 -0.0037
(s.e.) (0.0428) (0.0436) (0.0430) (0.0444) (0.0443) (0.0436)
Bio -0.0699 -0.0648 -0.0619 -0.0661 -0.0644 -0.0784*
(s.e.) (0.0441) (0.0473) (0.0468) (0.0472) (0.0458) (0.0432)
B -3.0941%F% L3 2108k _3.2416%F*  -3.3469%**F  _2,9816%F*  -3.3621%**
(s.e.) (1.0845) (1.1824) (1.1358) (1.1478) (1.1520) (1.0241)
Ba 0.1937%%%  0.2015%%*  0.2034%*%  (.2008%**  (.1872%**  (1.2102%**
(s.e.) (0.0666) (0.0726) (0.0696) (0.0704) (0.0706) (0.0630)
B, -0.0739 -0.1101 -0.1261 -0.1030 -0.0738 -0.1107
(s.e.) (0.1371) (0.1341) (0.1249) (0.1426) (0.1348) (0.1358)

* gignificance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, and PPP-adjusted GDP per capita for 2010 from WDI. Nominal per-capita GNI and
Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express shipping
quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008 for commodity codes HO-
61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008 from Stats.OECD, Prodcom,
and national statistical agencies. Tariffs from WITS. Sales taxes from European Commission and national
statistical agencies.



Table 13: Test With Alternative Measure of Per-Capita Income and Trade Barriers I, 29 Countries

Specification ~ Competition = Market Size (L)

PC Income GDP Cons. HH Cons.  GNI Atlas GNI GDP PPP
Estimate (s.e.) | R?=0.6427 R?=0.6487 R?=0.6511 R?=0.6441 R?=0.6469 R>=0.6354
B 0.0743%%%  0.0888**F*  (.0938***  0.0790%***  0.0850%**  0.1065%**
(s.e.) (0.0205) (0.0214) (0.0217) (0.0222) (0.0229) (0.0330)
3, -0.0494*F*  _0.0550*%**F  -0.0564***  -0.0527F*F  _0.0519%F*  -0.0472%**
(s.e.) (0.0127) (0.0121) (0.0117) (0.0127) (0.0125) (0.0131)
B 1.2725%%%  1.2228%%% 1 2810%FF  1.3491%F%  1.2952%kF 1 3111k
(s.e.) (0.3809) (0.3557) (0.3480) (0.3953) (0.3914) (0.3885)
Beur -0.0921°F%  _0.0961%**  -0.0997***  -0.0948*%*  -0.0952%*F*  _(.0925%**
(s.e.) (0.0268) (0.0257) (0.0256) (0.0262) (0.0259) (0.0276)
By -0.0690**  -0.0607*  -0.0632*  -0.0609*  -0.0584*  -0.0798**
(s.e.) (0.0339) (0.0335) (0.0318) (0.0346) (0.0348) (0.0338)
B; -0.0120 -0.0151 -0.0183 -0.0123 -0.0034 -0.0106
(s.e.) (0.0311) (0.0297) (0.0295) (0.0310) (0.0316) (0.0305)
Bio S0.1288%F  -0.1242%%F  _0.1203%F*  -0.1220%*  -0.1225%F*  -(.1348**
(s.e.) (0.0501) (0.0446) (0.0413) (0.0489) (0.0473) (0.0540)
B 48988 _4 TEOSFFH A TITERHE 49956 KK _4.6732% K% 5 1874%H*
(s.e.) (1.0532) (0.9751) (0.9151) (1.0226) (1.0133) (1.0885)
Ba 0.3032%%*  0.2956*F*  0.2973%*F  0.3095%**  0.2806%*F*  (.3210%**
(s.e.) (0.0646) (0.0598) (0.0561) (0.0627) (0.0621) (0.0668)
B, 0.0630 0.0909 0.0764 0.0826 0.0908 0.0021
(s.e.) (0.1278) (0.1202) (0.1123) (0.1324) (0.1318) (0.1194)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, PPP-adjusted GDP per capita, and population for 2010 from WDI. Nominal per-capita
GNTI and Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express
shipping quotes from DHL Spain Online. Gravity variables from CEPII. Tariffs from WITS. Sales taxes from
European Commission and national statistical agencies.



Table 14: Test With Alternative Measure of Per-Capita Income and Trade Barriers 11, 29 Countries
Specification ~ Competition = Trade Share (\)

PC Income GDP Cons. HH Cons.  GNI Atlas GNI GDP PPP
Estimate (s.e.) | R?=0.5997 R?=0.5965 R?=0.5949 R?=0.5963 R?=0.6016 R>=0.5994
Bu 0.0672**  0.0603* 0.0580 0.0577* 0.0705%*  (0.1192%*
(s.e.) (0.0306) (0.0357) (0.0371) (0.0335) (0.0321) (0.0525)
B, 0.0129 0.0153 0.0162 0.0159 0.0136 0.0114
(s.e.) (0.0128) (0.0135) (0.0134) (0.0134) (0.0131) (0.0129)
B -0.0120 -0.1771 -0.1625 -0.0337 -0.0848 0.2434
(s.e.) (0.4838) (0.5004) (0.5099) (0.4973) (0.4754) (0.4916)
Beur -0.0764*  -0.0803*  -0.0829*  -0.0780*  -0.0804**  -0.0708*
(s.e.) (0.0391) (0.0409) (0.0430) (0.0340) (0.0386) (0.0389)
By -0.0466 -0.0428 -0.0448 -0.0430 -0.0384 -0.0551
(s.e.) (0.0524) (0.0555) (0.0558) (0.0549) (0.0548) (0.0506)
Bi 0.0217 0.0160 0.0131 0.0179 0.0269 0.0282
(s.e.) (0.0437) (0.0444) (0.0453) (0.0460) (0.0431) (0.0438)
Bio -0.0483 -0.0411 -0.0380 -0.0414 -0.0437 -0.0515
(s.e.) (0.0396) (0.0431) (0.0439) (0.0425) (0.0413) (0.0388)
Bra -0.0817 -0.1066*  -0.1165%  -0.1024 -0.0947 -0.0454
(s.e.) (0.0589) (0.0602) (0.0596) (0.0613) (0.0600) (0.0653)
Br2 -0.2312%F  -0.2481%*  -0.2560**  -0.2596™*  -0.2239%*  -0.2480**
(s.e.) (0.1116) (0.1153) (0.1151) (0.1114) (0.1097) (0.1054)
Brs -0.2714%%  -0.2835%*  -0.2914%F  -0.2990*%*  -0.2584**F  -0.2863%**
(s.e.) (0.1145) (0.1220) (0.1214) (0.1179) (0.1157) (0.1077)
Broa -0.0681 -0.0664 -0.0730 -0.0768 -0.0462 -0.0960
(s.e.) (0.1040) (0.1070) (0.1078) (0.1071) (0.1038) (0.0994)
B, -0.1103 -0.1439 -0.1692 -0.1380 -0.1027 -0.1206
(s.e.) (0.1390) (0.1455) (0.1402) (0.1456) (0.1431) (0.1371)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)
Distance Intervals (in miles): [0,750), [750, 1500), [1500, 3000), [3000,6000), [6000, c0); Interval 5 is numéraire

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, and PPP-adjusted GDP per capita for 2010 from WDI. Nominal per-capita GNI and
Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express shipping
quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008 for commodity codes HO-
61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008 from Stats.OECD, Prodcom,
and national statistical agencies. Tariffs from WITS. Sales taxes from European Commission and national
statistical agencies.



Table 15: Test With Alternative Measure of Per-Capita Income and Trade Barriers 11, 29 Countries
Specification ~ Competition = Market Size (L)

PC Income GDP Cons. HH Cons.  GNI Atlas GNI GDP PPP
Estimate (s.e.) | R?=0.6317 R2=0.6377 R?=0.6366 R?=0.6320 R2=0.6376 R>=0.6281
Bw 0.1074*%**  (0.1232%F*  (0.1282%*%*  0.1125%**  (0.1171***  (.1764***
(s.e.) (0.0237) (0.0247) (0.0265) (0.0254) (0.0252) (0.0425)
BL -0.0456™**  -0.0539%*F*  _0.0548***  _0.0500%**  -0.0491%F**  _0.0424***
(s.e.) (0.0143)  (0.0141)  (0.0138)  (0.0145)  (0.0141)  (0.0144)
BH 0.9006 0.8007 0.8412 0.9718 0.8526 1.2106%*
(s.e.) (0.6073) (0.5804) (0.5767) (0.6119) (0.5761) (0.6430)
Beur -0.0827**  -0.0912*%F  -0.0980***  -0.0871**  -0.0897**  -0.0736*
(s.e.) (0.0370) (0.0360) (0.0369) (0.0363) (0.0351) (0.0380)
Bl -0.0699%* -0.0602 -0.0610 -0.0587 -0.0577 -0.0825**
(s.e.) (0.0381) (0.0384) (0.0379) (0.0407) (0.0404) (0.0363)
Bi 0.0280 0.0206 0.0166 0.0283 0.0373 0.0350
(s.e.) (0.0448) (0.0421) (0.0425) (0.0441) (0.0423) (0.0458)
Blo -0.0951%**  _0.0935%*F*  _0.0868***  -0.0862**  -0.0912***  -0.0969***
(s.e.) (0.0339) (0.0311) (0.0297) (0.0337) (0.0338) (0.0358)
Br,l -0.0454 -0.0821* -0.1005**  -0.0677 -0.0637 0.0014
(s.e.) (0.0433) (0.0415) (0.0439) (0.0443) (0.0427) (0.0456)
6}72 -0.2507F%  -0.2561%*F  -0.2574**  -0.2695%*  -0.2382%*  _(.2848***
(s.e.) (0.1095) (0.1059) (0.1072) (0.1090) (0.1050) (0.1100)
Br,s -0.3531°FF*  _0.3587*F*  _0.3590***  _0.3731***  -0.3359%** _0.3811***
(s.e.) (0.1197) (0.1133) (0.1138) (0.1189) (0.1132) (0.1211)
Br,4 -0.1608 -0.1666 -0.1744 -0.1687 -0.1309 -0.2011
(s.e.) (0.1176) (0.1126) (0.1137) (0.1186) (0.1115) (0.1208)
Bg 0.0259 0.0522 0.0261 0.0459 0.0525 -0.0146
(s.e.) (0.1076) (0.1043) (0.0970) (0.1122) (0.1129) (0.1093)

* significance at 10% level, ** significance at 5%-level, *** significance at 1%-level
Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)
Distance Intervals (in miles): [0,750), [750, 1500), [1500, 3000), [3000,6000), [6000, c0); Interval 5 is numéraire

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, PPP-adjusted GDP per capita, and population for 2010 from WDI. Nominal per-capita
GNI and Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express
shipping quotes from DHL Spain Online. Gravity variables from CEPII. Tariffs from WITS. Sales taxes from
European Commission and national statistical agencies.



Table 16: Test With Different Consumer Types and Alternative Measure of Income, 29 Countries

Effective price above threshold

(Medium-Valuation Types)

PC Income Buw B, Br Bani Beur Bg
Measure (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
GDP 0.1628%**  0.0192 0.4729 0.3363*%**  -0.0564 0.0438
R?=0.5417 | (0.0390)  (0.0128)  (0.4146)  (0.0945)  (0.0533)  (0.1269)
Consumption| 0.1839***  0.0200 0.1717 0.3733%**  _0.0572 0.0309
R?=0.5430 | (0.0382)  (0.0121)  (0.3661)  (0.0893)  (0.0497)  (0.1235)
HH Cons. 0.1810***  0.0197 0.1507 0.3550***  -0.0642 -0.0159
R?=0.5380 | (0.0396)  (0.0124)  (0.3902)  (0.0852)  (0.0496)  (0.1245)
GNI Atlas 0.1798***  0.0197 0.4551 0.3681***  -0.0562 0.0665
R?2=0.5370 | (0.0405)  (0.0134)  (0.4321)  (0.0990)  (0.0515)  (0.1359)
GNI 0.1875%**  0.0241** 0.5694 0.3970***  -0.0542 0.0646
R?=0.5475 | (0.0406)  (0.0119)  (0.4513)  (0.1017)  (0.0515)  (0.1328)
GDP PPP 0.2516%**  0.0131 0.5554 0.2887*F**  _0.0647 -0.0117
R?=0.5197 | (0.0721)  (0.0112)  (0.5293)  (0.0953)  (0.0543)  (0.1320)
Effective price below threshold
(Low-Valuation Types)

PC Income Buw BA Br Bani Beur Bg
Measure (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.)
GDP 0.1472%**  0.0108 0.8965 0.5039%**  -0.1033** 0.0872
R?=0.6759 | (0.0278)  (0.0088)  (0.5911)  (0.0874)  (0.0450)  (0.1149)
Consumption| 0.1756%**  0.0121 0.6832 0.5517*%**  _0.1011** 0.0878
R?=0.6877 | (0.0312)  (0.0074)  (0.4499)  (0.0812)  (0.0392)  (0.1014)
HH Cons. 0.1822***  (0.0119 0.7185* 0.5477***  -0.1052***  0.0533
R2=0.6928 | (0.0341)  (0.0077)  (0.3806)  (0.0764)  (0.0360)  (0.0963)
GNI Atlas 0.1681***  0.0119 0.9263 0.5412%**  _0.1013** 0.1162
R?=0.6790 | (0.0311)  (0.0082)  (0.5459)  (0.0915)  (0.0430)  (0.1124)
GNI 0.1770***  0.0160** 1.0467** 0.5710***  -0.0989***  0.1170
R?=0.6809 | (0.0204)  (0.0068)  (0.5159)  (0.0851)  (0.0416)  (0.1047)
GDP PPP 0.1783%* 0.0071 0.6869 0.4228%**  _0.1205** -0.0022
R?=0.6387 | (0.0821)  (0.0093)  (0.9309)  (0.1178)  (0.0539)  (0.1554)

* gignificance at 10% level, ** significance at 5%-level, *** significance at 1%-level

Price regressions: N. Obs 6860, Country clusters 28 (Spain is numéraire), Fixed Effects 244 (relative to good 1)

Data Sources: Prices from Summer 2012 exclusive online catalogue of apparel manufacturer Mango. Exchange
rate for April 2012 from ECB. Nominal per-capita GDP, nominal per-capita consumption, nominal per-capita
household consumption, and PPP-adjusted GDP per capita for 2010 from WDI. Nominal per-capita GNI and
Atlas-method per-capita GNI for 2009 from WDI. Gini coefficient from WIID and CIA. DHL Express shipping
quotes from DHL Spain Online. Gravity variables from CEPII. Bilateral trade for 2008 for commodity codes HO-
61, 62, and 64 from Comtrade. Gross output for apparel and footwear for 2008 from Stats.OECD, Prodcom,
and national statistical agencies. Tariffs from WITS. Sales taxes from European Commission and national
statistical agencies.
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