How Wide Is the Border?

By CHARLES ENGEL AND JOHN H. ROGERS *

We use CPI data for U.S. and Canadian cities for 14 categories of consumer
prices to examine the nature of the deviations from the law of one price. The
distance between cities explains a significant amount of the variation in the prices
of similar goods in different cities. But the variation of the price is much higher
for two cities located in different countries than for two equidistant cities in the
same country. We explore some of the reasons for this finding. Sticky nominal
prices appear to be one explanation but probably do not explain most of the

border effect. (JEL F40, F41)

The failure of the law of one price in inter-
national trade has been widely documented
(see Peter Isard [1977] for an early example).
It should be no surprise that similar goods sold
in different locations have different prices. In-
deed, Gerard Debreu (1959 pp. 29-30) in
Theory of Value defines goods to be different
if they are not sold in the same place: ‘ ‘Finally
wheat available in Minneapolis and wheat
available in Chicago play also entirely differ-
ent economic roles for a flour mill which is to
use them. Again, a good at a certain location
and the same good at a different location are
different economic objects, and the specifica-
tion of the location at which it will be available
is essential.”” Only when costs are borne to
transport wheat from Chicago to Minneapolis
will the miller in Minneapolis consider the
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Chicago wheat equivalent to the Minneapolis
wheat. But can the international failure of
the law of one price be attributed entirely to
this segmentation of markets by physical dis-
tance, or are there other factors, such as nom-
inal price-stickiness, that help to explain the
failure?

Recent evidence suggests that not only are
failures of the law of one price significant, but
they play a dominant role in the behavior of
real exchange rates. Engel (1993, 1995) and
Rogers and Michael Jenkins (1995) examine
the time-series behavior of prices of goods
across and within countries. They find that the
movement of prices of similar goods across
borders accounts for much of the motion in
real exchange rates. The variation in these
prices appears to be far more significant in ex-
plaining real exchange rates than are move-
ments in relative prices of different goods
within a country’s borders (such as nontraded
to traded goods prices.)

We examine the importance of distance be-
tween locations where goods are sold and the
presence of national borders separating loca-
tions in determining the degree of the failure
of the law of one price. We employ consumer
price data disaggregated into 14 categories of
goods. We make use of data available for nine
Canadian cities and 14 cities in the United
States. The basic hypothesis is that the vola-
tility of the price of similar goods between cit-
ies should be positively related to the distance
between those cities; but holding distance con-
stant, volatility should be higher between two
cities separated by the national border.
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Our basic empirical results show that both
distance and the border are significant in ex-
plaining price dispersion across locations. We
provide a measure of how important the border
is relative to distance—the ‘‘width’’ of the
border. While distance is an economically sig-
nificant determinant of price dispersion, the ef-
fect of the border relative to distance is
extremely large. We explore some of the pos-
sible reasons why the border is so important,
such as nominal price stickiness, integration of
labor markets and trade barriers. Nominal
price stickiness appears to account for a large
portion of the border effect, but most of the
effect is left unexplained.

I. Price Dispersion among Locations

The failure of prices of similar goods to
equalize between sites is a sign that the mar-
kets are not completely integrated. There are
several notions of market integration in the lit-
erature. It is helpful to enunciate a simple gen-
eral framework that highlights the roles of
distance and the border in determining price
variation between locations.

Consider all final goods sold to consumers
to be nontraded. (Kalyan K. Sanyal and
Ronald W. Jones [1982] analyze a competitive
model with this assumption.) Even the prices
of goods that are normally classified as trad-
able, such as nonperishable commodities, must
reflect costs of marketing and distribution,
which are nontraded services. On the other
hand, all goods contain a tradable intermediate
component. If the final product is sold by a
profit-maximizing monopolist in each location
J, the price of good i is determined by

() pi=Biaiw) (g ™

With a Cobb-Douglas technology, y; is the
share of the nontraded service in final output.
The price of the nontraded service, wj, and the
price of the traded intermediate input, g, are
determined in competitive markets. The total
productivity of the final-goods sector is mea-
sured by a). The markup over costs, 8}, is
inversely related to the elasticity of demand.'

'If ¢ is the elasticity, 8 = &/(e — 1).
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Geographical- separation of markets pro-
vides one reason that the price of similar
goods might vary across locations. Recent
work in international trade, spearheaded by
Paul Krugman (1991) and including empirical
work by Jeffrey Frankel et al. (1995) and John
McCallum (1995),? suggests that much of the
pattern of international trade can be explained
by geographical considerations. Countries are
more likely to trade with neighbors because
transportation costs are lower. Transportation
costs may also be an explanation for the failure
of the law of one price (as in Bernard Dumas
[1992]). In equation (1), g; may vary across
locations if there are costs of transporting the
tradable good. With the ‘‘iceberg’’ transpor-
tation costs of Krugman and others, price g; is
not necessarily equalized with the price in lo-
cation k, g}. The relative price could fluctuate
in a range, 1/d; = g}/q; = d,. The transpor-
tation cost, d;, should depend positively on
the distance between locations, so that the
range of variation in g}/q; depends on that
distance.?

It is also possible that places that are farther
apart would have less similar cost structures,
so that wi/w} and a}/a} might also vary more
between more distant locations. From equation
(1), these locations would have greater price
dispersion.

However, we also entertain the possibility
that price variation of similar goods over time
might be higher if the cities lie across national
borders, holding distance constant. The recent
literature on pricing to market (e.g., Rudiger
Dornbusch, 1987; Krugman, 1987; Avinash
Dixit, 1989; Robert C. Feenstra, 1989; Kenneth
A. Froot and Paul D. Klemperer, 1989;
Michael N. Knetter, 1989, 1993; Kenneth
Kasa, 1992) has examined markets that are
segmented by borders.

There are a few reasons why the border
might matter. Much of the pricing-to-market
literature has emphasized that the markup,
B;, may be different across locations, and may

%> The McCallum paper is complementary to this one,
in that it uses data from the states in the United States and
provinces in Canada to measure the effects on the volume
of trade of distance and crossing the national border.

% In the iceberg model, a fraction 1 — (1/d;) of the good
melts.
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TABLE 1—CATEGORIES OF GOODS IN DISAGGREGATED CONSUMER PRICE INDEXES AND CITIES USED

Good United States Canada

1 Food at home Food purchased from stores
2 Food away from home Food purchased—restaurants
3 Alcoholic beverages Alcoholic beverages
4 Shelter Shelter — 0.2135 (water, fuel, and electricity)
5 Fuel and other utilities Water, fuel, and electricity
6 Household furnishings and operations Housing excluding shelter
7 Men’s and boy’s apparel 0.8058 (Men’s wear) + 0.1942 (boy’s wear)
8 Women’s and girl’s apparel 0.8355 (Women’s wear) + 0.1645 (girl’s wear)
9 Footwear Footwear

10 Private transportation Private transportation

11 Public transportation Public transportation

12 Medical care Health care

13 Personal care Personal care

14 Entertainment 0.8567 (Recreation) + 0.1433 (reading material)

Note: The cities included are: Baltimore, Boston, Chicago, Dallas, Detroit, Houston, Los Angeles, Miami, New York,
Philadelphia, Pittsburgh, San Francisco, St. Louis, and Washington DC; Calgary, Edmonton, Montreal, Ottawa, Quebec,

Regina, Toronto, Vancouver, and Winnipeg.

vary with exchange rate changes. Alterna-
tively, the markets for the nontraded market-
ing service might be more highly integrated on
a national basis, so that w} is more similar be-
tween two sites within a country than in two
places separated by a border. These marketing
services are likely to be highly labor-intensive.
To the extent that the two national labor mar-
kets are more separated than are local labor
markets within a country, there would be more
variation in cross-border prices than in within-
country prices. There might also be direct
costs to crossing borders because of tariffs and
other trade restrictions. In addition, there may
be more homogeneity to the relative produc-
tivity shocks, aj/aj, for city pairs within the
same country than for cross-border city pairs,
so that, from equation (1), cross-border pairs
have more price volatility.

An important reason why the border matters
is unrelated to equation ( 1): the price of a con-
sumer good might be sticky in terms of the
currency of the country in which the good is
sold. Goods sold in the United States might
have sticky prices in U.S. dollar terms, and
goods sold in Canada might have sticky prices
in Canadian dollar terms. The nominal ex-
change rate is, in fact, highly variable. In this
case, the cross-border prices would fluctuate
along with the exchange rate, but the within-
country prices would be fairly stable. Price

stickiness may be dependent upon market
segmentation. It would be easier for a pro-
ducer in one location to resist attempts to
undercut his fixed nominal price if markets
were separated.

The sticky-price explanation is a natural one
that has been addressed in previous literature.
Our test is in part inspired by Michael Mussa
(1986), who noted that the variance of the real
exchange rate based on all goods in the con-
sumer price index is larger for Toronto versus
Chicago, Vancouver versus Chicago, Toronto
versus Los Angeles, and Vancouver versus
Los Angeles than it is for Toronto versus Van-
couver and Chicago versus Los Angeles when
there are floating exchange rates between the
United States and Canada. He attributes this
pattern to sticky prices or, in his terms, nom-
inal exchange-regime nonneutrality. Within
the recent literature on pricing to market,
Richard C. Marston (1990) and Alberto
Giovannini (1988) specifically consider the
role of nominal price stickiness.

II. Distance and the Border
A. The Regressions
We use consumer price data from 23 North

American cities for 14 disaggregated con-
sumer price indexes. The data cover the period



