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Abstract
We use monthly data spanning the period 1990-2006 to construct error correction representation
models to examine price transmission asymmetries between international coffee prices and retail
coffee prices in the United States, France and Germany. We find no evidence of long-run price
transmission asymmetries. However, we provide evidence of short-run asymmetries with
substantial differences among countries. For example, in Germany, decreases in international
prices are transmitted faster to retail prices than increases are. Conversely, in the United States
increases in international prices are transmitted faster to retail prices than decreases are. In France
we find only modest evidence of price transmission asymmetries. We discuss our findings in the
context of the differences in supply structures among the three countries.

Keywords: Asymmetric Price Transmission; Roasted Coffee Market; Germany; United States;
France; Error Correction Model.
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Do retail coffee prices raise faster than they fall?
Asymmetric price transmission in France, Germany and the United States
Introduction
There is evidence in the applied economics literature of price transmission asymmetry (PTA) in
supply chains for agricultural commodities. Such asymmetries have been generally explained in
terms of market power as well as high cost of inventory adjustment (Meyer and von CramonTaubadel 2004; Peltzman 2000; Ward 1982). Various empirical studies focusing on food products
find that increases in factor prices are often transmitted more quickly to end consumers than
decreases in factor prices (Lass 2005; Meyer and von Cramon-Taubadel 2004; Serra and
Goodwin 2003). This observed behavior is particularly relevant to the study of marketing margins
in the food industry given the rapid concentration in food processing and retailing worldwide, in
particular during the 1990s and early 2000s (McLaughlin 2006). Identifying the occurrence of
PTAs is relevant to market practitioners in the design of international supply chain strategy. In
addition, the study of PTAs is relevant to policy makers concerned about possible anticompetitive practices in global food supply chains.
PTAs may occur in downstream segments of international supply chains for roasted
coffee. Figure 1 shows monthly international commodity and retail coffee prices in the three
largest coffee importing countries (France, Germany and the United States) during the period
1990-2006. The Figure suggests that coffee retail prices in these countries tend to respond
differently to changes in international coffee prices. For instance, the 1994 international price
increase resulted in a contemporaneous increase in US retail prices. In contrast, retail prices in
France and Germany increased at a slower pace that in the United States. Moreover, during the
period 1999-2002 of declining international prices, retail prices in Germany decreased faster than
retail prices in France and the United States.
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[Figure 1 here]
We test PTAs between international and retail coffee prices in France, Germany and the
United States using monthly data on for the period January/1990 to December/2006. We employ
an Error Correction Model representation to measure the significance and the magnitude of these
asymmetries. We find significant differences in short-run PTAs among the three countries. In
Germany, decreases in international prices are transmitted faster to retail prices than increases
are. In the United States, in contrast, increases in international prices are transmitted faster to
retail prices than decreases are; and we find modest evidence of PTAs in France. Following
Meyer and von Cramon-Taubadel (2004), we interpret our results in light of differences in coffee
supply chains across the three importing countries. We contribute to the literature by considering
PTAs in downstream coffee markets (between international and retail prices in importing
countries) focusing on the post-International Coffee Agreement period. Testing for PTAs is
important because they may affect all members of the supply chain including coffee growers in
developing countries that became more integrated in the market after the elimination of the export
quota system in the early 1990s.

Price Transmission Asymmetries and the Coffee Market
Interest in the study of price transmission mechanisms goes back to Keynesian economics
postulates explaining the process of wage and prices adjustment over time. A number of
empirical studies identified the presence of PTAs in aggregate price adjustments and led
economists to develop theories explaining them (Mankiw and Romer 1991; Peltzman 2000). On
the one hand, PTAs are viewed as the result of microeconomic price setting frictions such as costs
associated with price adjustments as well as the staggered timing of price changes and inventory
management (Levy et al. 1997). On the other hand, at a more aggregate level, PTAs are regarded
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as the consequence of imperfect competition, including demand externalities and coordination
failures (Borenstein et al. 1997; Neumark and Sharpe 1992). These principles have been widely
employed to construct testable models of PTAs in vertical and spatial price transmission for
markets of agricultural commodities and food products (Ward 1982; Kinnucan and Forker 1987;
Bailey and Brorsen 1989; Azzam 1999; Xia 2009).
Econometric methods employed in the study of PTAs have changed over time. Earlier
empirical procedures developed by Wolffram (1971) and later improved by Houck (1977)
focused on differences in responses of aggregate supply functions to positive and negative
changes in prices. Many assessments of PTAs in the food system adopted these methodologies to
the study of price transmission with mixed results (Kinnucan and Forker 1987; Boyd and Brorsen
1988; Appel 1992; Hansmire and Willett 1992; Zhang et al. 1995). Nevertheless, von CramonTaubadel (1998) points out that these studies may be biased because they disregard the time
series properties of the data. Specifically, ignoring that prices at different levels of the supply
chain are often co-integrated may lead to spurious regression results.
More recently, attention turned to empirical procedures based on the model developed by
Engle and Granger (1987) and extended by Granger and Lee (1989) to test for PTA behavior. The
authors develop a formal model showing that when two price series are co-integrated, there exists
an error correction (EC) representation that describes their short- and long-run relationship as
well as the inherent price transmission mechanism. Indeed, the second half of the 1990s saw an
increasing interest in EC models to study PTAs in several contexts, including gasoline prices
(Borenstein, Cameron and Gilbert 1997; Balke, Brown and Yücel 1998), interest rates (Frost and
Bowden 1999), and consumer products (Peltzman 2000).
Von Cramon-Taubadel and Loy (1996) pioneered the application of EC models to
examine PTAs in markets for agricultural commodities and challenge methods utilized to discuss
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price asymmetry in the international wheat markets. The advantages of EC models to investigate
PTAs when price series are co-integrated are formalized later in von Cramon-Taubadel and Loy
(1999). Subsequent studies employ EC models to examine PTAs primarily in markets for meats
(Ben-Kaabia, Gil and Ameur 2005; Sanjuan and Gil 200l; Miller and Hayenga 2001; Goodwin
and Holt 1999; von Cramon-Taubadel 1998) and dairy products (Lass, 2005; Serra and Goodwin
2003; Romain, Doyon and Frigon 2002). These studies provide evidence of short-run price
asymmetries along supply chains for agricultural commodities.
Researchers have studied price transmission in the international coffee supply chains,
primarily in the context of international trade policies. Before 1990, most coffee exporting
countries were part of the International Coffee Agreement (ICA) which fixed a system of export
quotas to meet a target price above competitive prices (Bates 1997). Importing countries
supported the ICA because they saw it as an efficient way to provide assistance to developing
countries, particularly during the cold war (Bohman, Jarvis, and Barichello 1996). In 1990,
however, the ICA was eliminated and exporters relied on competition to maintain or gain market
share in international markets.
This dramatic policy change generated a stream of studies regarding the impact of the
International Coffee Agreement on coffee markets and the implications for the members of the
international coffee supply chain (Bohman, Jarvis, and Barichello 1996; Buccola and McCandlish
1999; Boratav 2001) and on price transmission at various levels (Krivonos 2004; Mehta and
Chavas; 2008; Fafchamps and Vargas 2008). Krivonos (2004) conducts a co-integration analysis
showing that the rate of price transmission between farm and international prices increased during
the post-ICA period. However, the study finds evidence of price transmission asymmetries that
favor coffee exporters. Fafchamps and Vargas (2008) employ data from growers, traders and
exporters in Ghana to examine price transmission from international to prices received by coffee
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growers. They find that traders enter the market to benefit from higher international prices
without transmitting these higher prices to coffee growers. Most recently, Mehta and Chavas
(2008) study the impact of the ICA on the relationship between farm prices in exporting
countries, international prices, and retail prices in importing countries. Their results suggest that
coffee roasters and retailers benefited from price asymmetries between international and retail
prices during the ICA period.
This study extends research on price transmission in coffee markets by testing PTAs
between international and retail prices in France, Germany, and the United States, the three
largest coffee importing countries. In addition, we follow Meyer and von Cramon-Taubadel
(2004) to discuss our findings in the context of differences in the coffee supply chains across the
three countries.

An Empirical Model of Asymmetric Price Transmission
PTAs can occur in the short- and long-runs, depending on the stochastic process governing
prices. Consider, for instance, two price series that are believed to be interdependent. If these time
series are integrated, but not co-integrated, then long-run asymmetries yield incomplete price
transmission. The differences between positive and negative changes accumulate over time
leading to a non-stable long-run equilibrium. In contrast, if two time series are integrated and cointegrated, long-run PTA is inconsistent with theory and only short-run asymmetries are possible
(von Cramon-Taubadel and Loy 1996). On the other hand, PTAs can occur in the short-run, as
the speed of adjustment toward the long-run equilibrium depends on the sign of the price change.
To address long- and short-run asymmetries, consider a distributed lag model with two
non-stationary time series ( yt and xt ) and two lags:
(1) yt = α 0 + α1 yt −1 + α 2 yt − 2 + α 3 xt + α 4 xt −1 + a5 xt − 2 + ε t
6

Assuming that yt and xt are co-integrated and re-rearranging (1), the general model of an EC
representation yields
⎡
⎤
α + α4 + α5
(2) Δyt = α 0 + (α1 + α 2 − 1) ⎢ yt −1 + 3
xt −1 ⎥ − α 2 Δyt −1 + α 3Δxt − α 5 Δxt −1 + ε t
α1 + α 2 − 1
⎣
⎦
,

where the long-run relationship (co-integration equation) between yt and xt is yt = β0 + β1 xt + ut.
The second term in brackets on the right hand side is the error correction term (ECT) representing
the deviation from the equilibrium in the previous period:
(3) ECTt −1 = ν t −1 = yt −1 − ρ0 − ρ1 xt −1
Depending on the extent of the deviation, the ECT corrects the dependent variable in the
following period toward the long-run equilibrium (Banerjee et al. 1993). Thus PTAs can take
place in the deviation from equilibrium as well as in the ‘short-run dynamics’ (first and second
differences on the right hand side). Following Wolffram (1971) and Houck (1977), these
deviations can be segmented into positive and negative deviations from the long-run equilibrium,
namely ECTt +−1 and ECTt −−1 respectively. For example, ECTt +−1 equals ECTt −1 when the latter is
positive and zero otherwise. Therefore, adding up the segmented vectors ECTt +−1 and ECTt −−1
yields the original vector ECTt −1 . The same can be done for the variables expressed as firstdifferences to explore short-run asymmetries. Equation (2) can be modified into its asymmetric
representation as follows:
(4) Δyt = α0 + α + ECTt +−1 + α − ECTt −−1 − α2 Δ yt −1 + α3+Δ+ xt + α3−Δ− xt − α5+Δ+ xt −1 − α5−Δ− xt −1 + εt
where α = α1 + α 2 − 1 . Long-run asymmetry tests can be utilized to determine whether or not the
coefficients of the segmented variables ECTt +−1 and ECTt −−1 are equal. If α + = α − PTA is
rejected and prices adjust equally for positive and negative changes from the long-run
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equilibrium. The same holds for the estimated parameters of the variables expressed in
differences.
Hitherto the discussion assumes an unidirectional relationship between yt and xt. However,
it is possible that these two variables are determined simultaneously. Consequently, we conduct
weak exogeneity tests to examine whether the co-integrating equation influences both variables.
Identification of the short-run dynamics in our model needs at least one restriction on each
equation. A simultaneous representation of equations yields
(5a) Δyt = α0 +α+ECTt −1 +α−ECTt −1 −α2Δ yt −1 +α3+Δ+xt +α3−Δ−xt −α5+Δ+xt −1 −α5−Δ−xt −1 +α6Δ zt −α7Δ zt −1 + ε1t
(5b) Δxt = β0 + β +ECTt −1 + β −ECTt −1 − β2 Δ xt −1 + β3+Δ+ yt + β3−Δ− yt − β5+Δ+ yt −1 − β5−Δ− yt −1 + β6 Δ zt′ − β7 Δ zt′−1 + ε2t
where Δz t and Δz t′ are the identifying variables for the short-run parameters. We employ the
system of equations (5a-b) to examine long- and short-run asymmetries between international and
retail price transmission asymmetries in France, Germany and the United States.

Data
We employ monthly data on international coffee prices and retail coffee prices in France,
Germany and the United States during the period January/1990 to December/2006. We compile
national retail prices of roasted coffee and international prices of green coffee from the
International Coffee Organization (ICO). Retail prices of roasted coffee are in US dollars per
pound and international prices are a composite from different coffee varieties, expressed in USDollars. 1 We use monthly exchange rates of the Franc and the German Mark to the US dollar
from the Federal Reserve Bank (2010) as well as the as the Import Price Index in the United
States from the Bureau of Labor Statistics (2010) to identify the retail price equations. We apply
the conversion factor between the Franc, the German Mark and the Euro after adoption of the
common currency in January/2002. 2 We use the monthly average precipitation in Fortaleza,
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Brazil to identify the short run dynamics of the international price equation because weather
patterns affect international prices (National Centre for Atmospheric Research 2010). We provide
descriptive statistics of these data in Table 1.
[Table 1 here]

Tests of Integration, Co-integration and Weak Exogeneity

Integration - Most tests of integration assume non-stationarity under the null hypothesis and often
fail its rejection. The Augmented Dickey-Fuller (ADF) and the Phillips-Perron tests are examples
of this approach. However, simulations have shown that in small samples both tests show lower
diagnostic power than the DF-GLS-test (Elliott, Rothenberg, and Stock 1996; Elliott
1999).Therefore, we test for stationarity under the null and under the alternative hypothesis. The
most commonly used test under the null of stationarity is the Lagrange-Multiplier-test of
Kwiatowski et al. (1992), known as the KPSS-test.
We construct ADF and DF-GLS tests with non-stationarity under the null hypothesis and
KPSS tests with stationarity under the null hypothesis. Test results in Table 2 are robust to the
alternative specifications as well as to deterministic processes (i.e. deterministic trends and
constants). Our results suggest that all retail price series as well as the international price series
contain unit roots with or without constant and trend. However, the null hypotheses for the price
series in first differences are rejected (not rejected in the case of the KPSS test) indicating that all
time series are I(1) without deterministic trends.
[Table 2 here]

Co-integration - Johansen (1992a, 1992b, 1995) as well as Johansen and Juselius (1992)
proposed tests to determine whether two I(1) time series are co-integrated. The procedures
identify the number of equations that determine the co-integration relationship between the two
9

series. The tests are based on the matrix of canonical correlations. One method is the trace test
n

(

)

(Johansen 1988), which is a likelihood ratio test defined by trace = −T ∑ log 1 − λˆ i , where T is
i = r +1

the number of observations, r is the number of co-integration relations and λ̂ i is the eigenvalue.
The principle is to determine how many eigenvalues equal one and the test is carried out until the
null hypothesis cannot be rejected. The second approach, the λmax test, addresses the significance

(

)

of the estimated eigenvalues , where λ max = −T log 1 − λˆ i . Critical values for this test are
reported in Osterwald-Lenum (1992).
Tests of co-integration are sensitive to the structure of the data generating process - the
underlying deterministic process such as constant and trend. Johansen and Juselius (1990) and
Osterwald-Lenum (1992) consider three possible cases: (i) intercept restricted to the cointegration space, (ii) intercept in the short-run model (which corresponds to a model with drift)
and (iii) linear trend in the co-integration vector (i.e., the co-integrating relationship includes time
as trend-stationary variable). Johansen (1992b) suggests testing the joint hypothesis of both rank
order and deterministic components. Consequently, our strategy is to move from the most
restrictive model (i) to the least restrictive model (iii). At each stage the test statistics are
compared to their critical values. These tests are conducted as long as the null hypothesis is
rejected. For each country we conducted λmax as well as trace tests for each national retail price
with respect to the international price. These results are reported in Table 3, where r is the
number of co-integrating vectors.
[Table 3 here]
According to the tests, all countries have one co-integrating vector. The tests also indicate
that the model should include an intercept in the error correction term in France and Germany. In
contrast, the tests indicate that in the United States the error correction term should include an
10

intercept and a linear trend. The fact that retail prices in the three countries are co-integrated with
international prices rules out the existence of long-run PTAs. As a result, asymmetric
transmission can only take place in the short-run, as prices adjust towards the long-run
equilibrium.

Weak Exogeneity and Long-run Price Transmission Asymmetry - First, we estimate the
equation (5a) and (5b) using Zellner’s (1962) Seemingly Unrelated Regressions (SUR) because
the error terms in the system are likely to be correlated. For the France and Germany equations
(5a) we create a dummy variable that equals 1 during the Euro period and zero otherwise. We
employ this specification to test for long-run asymmetry in the error correction term and for weak
exogeneity in the price series (Table 4). We first examine whether the magnitude of the estimated
coefficient of the positive deviation-vector ( ECTt +−1 ) equals its negative counterpart ( ECTt −−1 ).
Table 4 suggests that the null hypothesis (symmetry) cannot be rejected in any country. This
means that asymmetry can take place only in the short-run dynamics of the price relationship (i.e.
asymmetry in the first-differences variables).
[Table 4 here]
We present the weak exogeneity tests corresponding to the bivariate ECM in equations
(5a) and (5b) in Table 4. Test results indicate that the international price is weak exogenous in the
bivariate model for France and the United States, but not for Germany. In France and the United
States, weak exogeneity of the international price implies that deviations from the equilibrium
cause price adjustments in retail prices only. In contrast, test results for Germany suggest
feedback between retail and international prices.
There are several strategies to estimate the ECM. Engle and Granger (1987) suggest a
two-stage method based on the asymptotic independence between the co-integrating relationship
and the short-run dynamics. This method is appropriate if the long-run relationship shows
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asymmetries in the error correction term and is generally applied to large samples. An alternative,
particularly in small samples, is to use a one-stage model in which the components of the error
correction term are employed directly in the estimating equation. Based tests presented in Table
4, we modify equations (5a) and (5b) and estimate the following model for each country:
(6a) ΔRPti = α0 +αRPti−1 +αIPt −1 −α2Δ RPti−1 +α3+Δ+IPt +α3−Δ−IPt −α5+Δ+IPt −1 −α5−Δ−IPt −1 +α6Δ zt −α7Δ zt −1 + ε1t
(6b) ΔIPt = β0 − β2 Δ IPt −1 + β3+Δ+RPti + β3−Δ−RPti − β5+Δ+RPti−1 − β5−Δ−RPti−1 + β6 Δ zt′ − β7 Δ zt′−1 +ε2t ,
where α = α1 + α 2 − 1 , β = β1 + β 2 − 1 ; α = α 3 + α 4 + α 5 ; and β = β 3 + β 4 + β5 . Equation (6a)
includes a trend in the error correction term in the US model; and equation (6b) includes the error
correction term as explanatory variable in the German model. Statistical inference requires
identification of the short run dynamics. For the retail equation, we employ the exchange rate
between the domestic currency and the US dollar, EX t f , EX tg in France and Germany,

respectively; and for the United States we employ the monthly import price index for food and
beverage products ( IPI tus ). The identifying restriction on the international price equation (6b) is
the monthly average precipitation in Fortaleza, Brazil ( RAIN t ).

Results

Table 5 presents Seemingly Unrelated Regression (SUR) parameter estimates of the system (6a)
and (6b) for each country. The retail price equations explain about 77, 60 and 58 percent of the
variation in retail prices in France, Germany and the United States, respectively. Similarly, the
international price equations explain 18, 19 and 15 percent of the variability in international
coffee prices. The relatively lower explanatory power of the international price models may be
due to the fact that factors other than trade (e.g., future prices in the stock market) generate
speculative investments which we cannot model within this framework. Durbin-Watson statistics
12

indicate no autocorrelation in the error terms. Our discussion below focuses primarily on the
retail price equations, given that our objective is to examine asymmetries in price transmission
from international to retail prices.
[Table 5 here]
Long-run equilibrium between international and retail prices – The estimated coefficient
of IPt-1 describes the long run relationship between international and retail prices and the
estimated coefficient of RPt-1 indicates the speed of adjustment towards the long-run equilibrium
following a change in international prices. The parameters estimates of IPt-1 are positive in all
three countries, as predicted by theory, although the United States coefficient is statistically
insignificant. In Germany (France), a $1 increase in international coffee price leads to a $0.14
($0.08) in retail price; but this adjustment takes place at a rate on 0.039 (0.043) per month. In the
United States, international prices may have only short-term effects on retail prices and these
effects do not persist in the future; and the trend coefficient suggests that the price spread
between international and retail price increased at a modest significant rate of $0.0002 per pound
per month during the period of analysis. These results suggest differences between the three
countries: the long-run relationship between international and retail prices is stronger in Germany
than in France, yet the speed of adjustment is similar in these two countries. In the United Sates,
our results do not provide evidence of a long-run equilibrium between international and retail
prices.
Short-run asymmetries between international and retail prices – In Table 6, we present
tests results for short-run asymmetries regarding the impact of contemporaneous and lagged
changes in international prices (ΔIPt and ΔIPt-1) on changes in retail prices (ΔRPt). Test results
suggest differences in short-run dynamics across countries. In Germany, there is evidence that
negative changes in international prices have a larger effect on retail prices than positive changes:
13

a $1 decrease (increase) in international price is associated with a $0.68 ($0.23) contemporaneous
decrease (increase) in retail prices. Asymmetry tests in Table 6 suggest that negative changes
have significantly larger impacts than their positive counterparts. Lagged changes in
international prices in the previous month, either positive or negative, do not affect current
changes in retail prices. Our German results are in sharp contrast with parameter estimates for the
United States, in which positive changes in international prices appear to have a greater effect on
retail prices than do negative changes. Specifically, for the United States, our results suggest that
while a $1 increase in international price leads to a $0.45 contemporaneous increase in retail
prices, negative changes in international prices do not affect retail prices. Moreover, a $1 increase
in lagged international prices is associated with a $1.12 increase in retail prices; and, contrary to
expectations, a $1 decrease leads to a $0.78 increase in retail prices. These results provide
evidence that in the United States changes in retail prices are much more sensitive to positive
than to negative changes in international prices (Table 6).
[Table 6 here]
Results in Table 5 and Table 6 suggest further differences in the French coffee supply
chain in comparison to Germany and the United States. In France, our results indicate
asymmetries on the lagged changes in international prices (ΔIPt-1): a $1 increase in lagged
changes international prices leads to a $0.23 increase in retail prices while a $1 decrease does not
result in lower retail prices. In fact, of the coefficient of negative changes is unexpected (0.17)
because it suggests that negative changes in international prices lead to positive changes in retail
prices. Nevertheless, the segmented coefficients of contemporaneous changes in international
prices (ΔIPt) correct this apparent inconsistency: a $1 negative contemporaneous change in
international coffee prices results in a $0.23 decline in coffee retail prices, whereas positive
contemporaneous changes in international prices do not influence changes in retail prices.
14

The variables employed for identification of short-run dynamics are significant in France
and Germany but not in the United States. As expected, changes in the exchange rate are negative
and significant given that retail prices are converted into US dollars. There are modest differences
in Germany during the common currency period, as reflected by the interaction coefficient DΔzt.
In the United States, the price index of imported food and beverages is used for identification and
its coefficient is positive but statistically insignificant.
Short-run dynamics of the international price equation – The parameter estimates suggest
that international prices are influenced by increases of retail prices in all three countries. If retail
prices were to increase $1 in each importing country then the international price would increase
$0.48, $0.40 and $0.13 in France, Germany and the United States, respectively. In contrast our
results suggest that negative changes in retail prices do not have an effect on international prices
in the three countries. Although Table 4 suggests feedback effects from retail to international
prices in Germany, the estimated coefficient of lagged retail price, which represents the long-term
effect that retail prices have on international prices, is statistically insignificant. Consequently,
our results suggest that such effects take place only in the short-run. Lagged changes in
precipitation levels in Fortaleza-Brazil, the variable employed for identification, are positive and
significant in the three models. This suggests that short run weather patterns, as well as changes
in harvest expectations, are important determinants of international prices.
Summary of findings – Our findings reject the hypothesis of long-run asymmetries in price
transmission between international and retail coffee prices. In contrast, we find asymmetric price
behaviour in the short run with marked differences across the three countries. In Germany,
reductions in international prices produce faster adjustments of retail prices than do increases in
international prices. In contrast, in the United States, positive changes in international prices
produce immediate increases in retail prices and negative changes do not affect retail prices in the
15

short-run. In France, our results suggest modest evidence of price transmission asymmetries:
contemporaneous and lagged changes in international prices exhibit asymmetries of comparable
magnitudes in opposite directions.

Short Run Price Asymmetries and Market Structure

The observed differences in short-run price transmission behavior can be discussed in the context
of differences in coffee supply chains among the three importing countries. In Table 7 we present
selected characteristics of the coffee supply chain in each country relevant to our period of
analysis. The United States coffee market is the largest, even though the US per capita
consumption is substantially smaller than in France and Germany. The coffee processing sector is
slightly more concentrated in the United States than in France and Germany. The share of private
label coffee brands in France and Germany (18.8 and 22.0 percent, respectively) is substantially
larger than in the United States (7.8 percent). The degree of concentration of food retailing in the
European countries is substantially higher than in the United States; and the primary difference
between the food retailing sectors in France and Germany is the high market share of hard
discounters (e.g. Aldi, Lidl) in the latter (7.8 and 34.0 percent, in France and Germany,
respectively). In the US, on the other hand, the share of hard discounters was less than 2 percent
during the period of analysis. Hard discounters offer limited assortment of products (typically
five to six thousand stock keeping units, which is small relative to the forty-five thousand stock
keeping units offered by traditional supermarkets) in large quantities, which allow them to
operate extremely low-cost supply chains.
[Table 7 here]
We argue that country differences in Table 7 can be discussed in the context of PTAs
identified in the econometric model. In Germany, for example, the large market share of hard16

discount retailers, as well as the large market share of private label coffee brands, may explain
that reductions in international coffee prices are transmitted faster than are price increases. Hard
discounters often employ aggressive competitive strategies based on low prices relative to
competitors. Large market share of private label brands increases the ability of food retailers to
control their pricing strategies. Indeed, a number of academic and industry studies document
price wars in the German retail sector in general and in the coffee product category in particular,
mostly during the late 1990s and early 2000s (e.g. Koerner 2002; McLaughlin 2006). The Aldi
coffee brand is the market leader in Germany, the company owns coffee roasting plants and buys
green coffee directly from international commodity exchanges. Therefore, Aldi has the ability to
control the supply chain and to pass lower international prices on to the end consumer.
In France, both the market concentration at the processing and retail levels, as well as the
share of private label brands in the coffee category are comparable to Germany. However, the
market share of hard-discount retailers in France is substantially smaller than in Germany.
Furthermore, a unique feature of the French market is the role of public policies in regulating the
pricing behavior along the food supply chain. A report by Dobson Consulting (1999), for
example, states that the French coffee market was heading to a price war in the early 1990s,
similar to its German counterpart. Nevertheless, price promotions were restricted substantially
after the Government passed the Galland Law in 1996. This law is intended to avoid conflicts and
imbalances in the relationship between large retailers and their suppliers as well as with small
retailers. The law prevents processors and retailers from selling at a loss and retailers cannot
reduce prices to take advantage of volume discounts and other promotions offered by coffee
processors. 3 This regulation, together with the smaller participation of hard discounters in the
French market and the similar market concentration between processors and retailers, may
explain the modest evidence of price transmission asymmetries in France.
17

In the United States, the coffee supply chain exhibits considerable differences with respect
to its European counterparts. Consider the following unique characteristics of the supply chain in
this country: 1) higher concentration in the coffee processing sector; 2) moderate concentration in
food retailing; 3) small share of private label brands in the coffee product category; and 4) less
than two percent market share of hard-discount retailers. In addition, US government regulation
regarding price promotion is less strict than in France. Therefore, coffee processors in the United
States may have more ability to coordinate the supply chain than do their European counterparts.
Our econometric estimates show that negative changes in international prices are not passed on to
consumers as fast as are positive changes, suggesting a certain degree of oligopoly power of
coffee processors. This conjecture, however, should be interpreted with caution because a formal
analysis of market power is beyond the scope of the study.

Conclusion

Price transmission asymmetries can provide valuable information for private and public decision
makers about supply chain behavior. We develop error correction models to statistically test for
long- and short-run PTAs in France, Germany and the United States, during the post International
Coffee Agreement period (1990-2006). The analysis focuses on the impact of changes in
international coffee prices on retail prices and also on the links between PTA econometric
estimates and coffee supply chain structures.
Our analysis provides evidence of asymmetric price transmission behavior only in the
short-run with important differences between Germany, France and the United States. In
Germany, negative changes in international prices have higher impacts on retail prices than do
positive changes. Large share of hard-discount retailers may drive this asymmetric behavior.
Price transmission behavior is opposite in the United States: positive changes in international
18

prices produce immediate positive changes in retail prices while negative changes do not affect
retail prices. The characteristics of the coffee supply chain may allow coffee processors to obtain
economic rents in the short-run. Finally, we find modest evidence that asymmetric price
transmission behavior may be due to public policies aimed at regulating relationships among
supply chain members.
While our study provides insights regarding PTAs and market structures in coffee
importing countries, several areas call for further research. Future research should take into
consideration differences in consumer preferences across countries, primarily between robusta
and arabica variety types. Such level of disaggregation would provide more precise estimates of
price transmission asymmetries given the high level of product differentiation in the coffee
product category in high income countries. Future research should also explore alternative
methods such as threshold vector error correction models to assess price transmission
asymmetries. Finally, more research on formal models to assess market structure and conduct is
required to assess the welfare implications of the elimination of the International Coffee
Agreement.

19

References

Azzam, A. M. (1999) “Asymmetry and Rigidity in Farm-Retail Price Transmission.” American
Journal of Agricultural Economics, 81(3): 525-533.
Appel, V. (1992) “Asymmetries in der Preistransmission.” Agrarwirtschaft Sonderheft, 135:178213.
Bailey, D., and B. W. Brorsen. (1989) “Price Asymmetry in Spatial Fed Cattle Markets.” Western
Journal of Agricultural Economics, 14(2): 246-252.
Balke, N. S., S. P. A. Brown, and M. K. Yücel. (1998) “Crude Oil and Gasoline Prices: An
asymmetric Relationship?” Federal Reserve Bank of Dallas, Economic Review, First
Quarter: 2-11.
Banerjee, A., J. J. Dolado, J.W. Galbraith, and D.F. Hendry. (1993) Cointegration, ErrorCorrection, and the Econometric Analysis of Non-Stationary Data. Oxford: Oxford
University Press.
Bates, R.H. (1997) Open-Economy Politics: The Political Economy of the World Coffee Trade.
Princeton, New Jersey: Princeton University Press.
Ben-Kaabia, M., J. M. Bil, and Ameur, M. (2005) “Vertical Integration and Non-linear Price
Adjustments: The Spanish Poultry Sector.” Agribusiness, 21(2): 253-271.
Bohman, M., L. Jarvis, and R. Barichello. (1996) “Rent Seeking and International Commodity
Agreements: The Case of Coffee.” Economic Development and Cultural Change, 44(2):
379-404.
Boratav, K. (2001) “Movements of Relative Agricultural Prices in Sub-Saharan Africa.”
Cambridge Journal of Economics, 25(3): 395-416.

20

Borenstein, S., A. C. Cameron., and R. Gilbert. (1997) “Do Gasoline Prices Respond
Asymmetrically to Crude Oil Price Changes?” Quarterly Journal of Economics, 112(1):
305-339.
Boyd, M. S., and B. W. Brorsen. (1988) “Price Asymmetry in the U.S. Pork Marketing Channel.”
North Central Journal of Agricultural Economics, 10: 103-110.
Buccola, S. T., and J. E. McCandlish. (1999) “Rent Seeking and Rent Dissipation in State
Enterprises.” Review of Agricultural Economics, 21(2): 358-73.
Bureau of Labour Statistics. (2010) Import/Export Price Indexes, in web
site http://www.bls.gov/mxp.
Consumer International (2002) “Trade and Consumer Policy.” consulted online on March 28 in
web site http://www.consumidoresint.cl/programas/economia/Artx%20Trade.html.
Dobson Consulting (1999) “Buyer Power and its Impact on Competition in the Food Retail
Distribution Sector of the European Union.” Prepared for the European Commission –
DGIV Study Contract No IV/98/ETD/078, Nottingham.
Elliott, G. (1999) “Efficient Tests for a Unit Root When the Initial Observation Is Drawn from Its
Unconditional Distribution.” International Economic Review, 40(3): 767-783.
Elliott, G., T. J. Rothenberg, and J. H. Stock. (1996) “Efficiency Test for An Autoregressive Unit
Root.” Econometrica, 64(4): 813-834.
Engle, R. F., and C. W. J. Granger. (1987) “Cointegration and Error Correction: Representation,
Estimation, and Testing.” Econometrica, 55(2): 251-276.
Fafchamps M., and R. V. Hill. (2008) “Price Transmission and Trader Entry in Domestic
Commodity Markets.” Economic Development and Cultural Change, 56(4): 729-766.
Federal Reserve Bank. (2010) Exchange Rate Statictics, in web
site http://research.stlouisfed.org/fred2/categories/95.
21

Frost, D., and R. Bowden. (1999) “An Asymmetry Generator for Error-Correction Mechanisms,
with Application to Bank Mortgage-Rate Dynamics.” Journal of Business & Economic
Statistics, 17(2): 253-263.
Goodwin, B. K., and M. T. Holt. (1999) “Asymmetric Adjustment and Price Transmission in the
U.S. Beef Sector.” American Journal of Agricultural Economics, 81(3):630-637.
Granger, C. W. J. and T. H. Lee. (1989) “Investigation of Production, Sales and Inventory
Relationships using Multicointegration and Non-Symmetric Error Correction Models.”
Journal of Applied Econometrics, 4(Supplement): S145-S159.
Hansmire, M. R., and L. S. Willet. (1992) Price Transmission Processes: A Study of Price Lags
and Asymmetric Price Response Behaviour for New York Red Delicious and McIntosh
Apple, Cornell University.
Houck, P.J. (1977) “An Approach to Specifying and Estimating Nonreversible Functions.”
American Journal of Agricultural Economics, 59(3): 570-572.
International Coffee Organization. (2010) Coffee Price Statistics, in web
site http://www.ico.org/coffee_prices.asp.
Johansen, S. (1988) “Statistical Analysis of Cointegration Vectors.” Journal of Economic
Dynamics and Control, 12: 231-254.
Johansen, S. (1992a) “Cointegration in Partial Systems and the Efficiency of Single-Equation
Analysis.” Journal of Econometrics, 52(1): 389-402.
Johansen, S. (1992b) “Determination of Cointegration Rank in the Presence of a Linear Trend.”
Oxford Bulletin of Economics and Statistics, 54(4): 383-397.
Johansen, S. (1995) Likelihood Based Inference in Cointegrated Vector Autoregressive Models,
Oxford University Press, Oxford.

22

Johansen, S., and K. Juselius. (1990) “Maximum Likelihood Estimation and Inference on
Cointegration with Application to the demand for Money.” Oxford Bulletin of Economics
and Statistics, 52(2): 169-210.
Kinnucan, H. W., and O. D. Forker. (1987) “Asymmetry in farm-retail price transmission for
major dairy procuts.” American Journal of Agricultural Economics, 69(2): 285-292.
Koerner, J. (2002) “A good cup of Joe? Market power in the German and US coffee market.”
Working Paper EWP 0205, Department of Food Economics and Consumption Studies,
University of Kiel.
Krivonos, E. (2004) The Impact of Coffee Market Reforms on Producer Prices and Price
Transmission, The World Bank, Policy Research Working Paper Series: 3358.
Kwiatowski, D., P. C. B. Phillips, P. Schmidt, and Y. Shin. (1992) “Testing the Null Hypothesis
of Stationarity against the Alternative of a Unit Root: How Sure are we that Economic Time
Series have a Unit Root?” Journal of Econometrics, 54(1): 159-178.
Lass. D. A. (2005) “Asymmetric Response of Retail Milk Prices in the Northeast Revisited.”
Agribusiness, 21(4): 493-508.
Levy, D., M. Bergen., S. Dutta., and R. Venable. (1997) “The Magnitude of Menu Costs: Direct
Evidence from Large U.S. Supermarket Chains.” Quarterly Journal of Economics, 112(3):
791-825.
Mankiw, N. G., and D. H. Romer. (1991) New Keynesian economics, Cambridge, MA.
Marketing in Europe (1997) “Market Survey 2: Coffee in Germany.” Marketing in Europe, 416:
74-100.
Marketing in Europe (1998) “Market Survey 1: Coffee in France.” Marketing in Europe, 422:
46-76.

23

McLaughlin, E.W (2006) “U.S. Retailing: More Competitive Than in Europe?” Interact 01:2225.
Mehta, A., and J-P. Chavas. (2008) “Responding to the Coffee Crisis: What Can We Learn from
Price Dynamics?” Journal of Development Economics, 85(1-2): 282-311.
Meyer, J., and S. von Cramon-Taubadel. (2004) “Asymmetric Price Transmission: A Survey.”
Journal of Agricultural Economics, 55(3): 581-611.
Miller, D. J., and M. L. Hayenga. (2001) “Price Cycles and Asymmetric Price Transmission in
the U.S. Pork Market.” American Journal of Agricultural Economics, 83(3):551-562.
National Centre for Atmospheric Research (2010) World Monthly Surface Station Climatology,
Monthly Precipitation Statistics, in web site http://dss.ucar.edu/datasets/ds570.0/.
Neumark, D., and S. A. Sharpe. (1992) “Market Structure and The Nature of Price Rigidity:
Evidence From The Market For Consumer Deposits.” Quarterly Journal of Economics,
107(2): 657-680.
Osterwald-Lenum, M. (1992) “A Note with Fractiles in Asymptotic Distribution of the Maximum
Likelihood Cointegration Rank Test Statistics: Four Cases.” Oxford Bulletin of Economics
and Statistics, 54(3): 461-472.
Peltzman, S. (2000) “Prices Rise Faster Than They Fall.” Journal of Political Economy, 108(3):
466-502.
Romain, R., M. Doyon, and M. Frigon. (2002) “Effects of State Regulation on Marketing
Margins and Price Transmission Asymmetry: Evidence from the New York City and
Upstate New York Fluid Milk Markets.” Agribusiness, 18(3): 301-315.
Sanjuán, A. I., and J. M. Gil. (2001) “Price transmission analysis: a flexible methodological
approach applied to European pork and lamb markets.” Applied Economics, 33(1): 123-131.

24

Serra, T., and B. K. Goodwin. (2003) “Transmission and Asymmetric Adjustment in the Spanish
Dairy Sector.” Applied Economics, 35(18): 1889-1899.
Von Cramon-Taubadel, S. (1998) “Estimating Asymmetric Price Transmission with the Error
Correction Representation: An application to the German Pork Market.” European Review
of Agricultural Economics, 25(1): 1-18.
Von Cramon-Taubadel, S., and J-P. Loy. (1996) “Price Asymmetry in the International Wheat
Market: Comment.” Canadian Journal of Agricultural Economics, 44(3): 311-317.
Ward, R. W. (1982) “Asymmetry in Retail, Whole, and Shipping Point Pricing for Fresh
Vegetables.” American Journal of Agricultural Economics, 64(2): 205-212.
Wolffram, R. (1971) “Positivistic Measures of Aggregate Supply Elasticities: Some New
Approaches – Some Critical Notes.” American Journal of Agricultural Economics, 53(2):
356-359.
Xia, T. (2009) “Asymmetric Price Transmission, Market Power, and Supply and Demand
Cuvature.” Journal of Agricultural and Food Industrial Organization, 7(1): article 6.
Zhang, P., S. M. Fletcher, and D. H. Carley. (1995) “Peanut Price Transmission Asymmetry in
Peanut Butter.” Agribusiness, 11(1): 13-20.
Zellner, A. (1963) “An Efficient Method of Estimating Seemingly Unrelated Regressions and
Tests of Aggregation Bias.” Journal of the American Statistical Association, 57(298): 500509.

25

Table 1: Descriptive statistics of the estimating sample

International price
Retail price in France
Retail price in Germany
Retail price in the US
Exchange Rate (Franc/US Dollar)
Exchange Rate (Mark/US Dollar)
Import Price Index, Foods, Feeds, and Beveragesa
Precipitation (100mm)
a
Index 2000 = 1
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Mean
0.829
2.703
4.115
3.217
5.799
1.718
1.026
1.292

Ste. Dev
0.340
0.523
0.897
0.528
0.731
0.225
0.079
1.508

Max
2.024
4.179
6.179
4.669
7.694
2.294
1.226
6.680

Min
0.412
1.904
2.473
2.352
4.831
1.381
0.885
0

Table 2: Tests of integration in levels and in first differences
Critical
Valuea

Retail
Price
France

Retail
Price
Germany

Retail
Price
US

International
Price

-2.88

-1.83

-1.47

-2.59

-2.49

-1.95

0.001

-0.25

-0.317

-0.71

-2.93

-1.82

-1.46

-2.43

-2.36

no linear
trend

-2.03

-1.83

-1.33

-2.40

-2.25

no constant

1.66

13.73

14.49

13.54

12.83

no linear
trend

0.463

0.469

1.54

0.5

0.56

Critical
Value

Δ Retail
Price
France

Δ Retail
Price in
Germany

-2.88

-8.33

-9.67

-9.42

-12.11

-1.95

-8.35

-9.70

-9.45

-12.13

-2.93

-5.35

-7.11

-6.28

-6.64

no linear
trend

-2.03

-4.15

-6.92

-5.87

-6.59

no constant

1.66

0.09

0.15

0.06

0.06

no linear
trend

0.463

0.12

0.14

0.05

0.07

Variables in Levels

ADF-t

DFGLS

KPSS

H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(0)
H0 :
~I(0)

no constant

Variables in First Differences

ADF-t

DFGLS

KPSS

a

H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(1)
H0 :
~I(0)
H0 :
~I(0)

no constant

At the 10% level of significance.
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Δ Retail
Price in
US

Δ Internat.
Price

Table 3: Test of co-integration (Johansen-test), 2 lags
Critical
Value

λmax
trace

H0:r

0
1
0
1

France

H0:r

λmax

0
1
0
1

trace

Germany

H0:r

λmax

0
1
0
1

trace

United States

H0:r

λmax

0
1
0
1

trace

intercept in
long-run model
11.44
3.84
12.53
3.84

intercept in
short-run model
14.07
3.76
15.41
3.76

linear trend in
long-run model
19.67
9.24
19.96
9.42

intercept in
long-run model
13.680
0.004
13.685
0.004

intercept in
short-run model
19.528
3.704
23.232
3.704

linear trend in
long-run model
19.574
3.788
23.361
3.788

intercept in
long-run model
12.542
0.039
12.581
0.039

intercept in
short-run model
15.289
2.658
17.937
2.648

linear trend in
long-run model
15.319
2.695
18.014
2.695

intercept in
long-run model
10.652
0.135
10.787
0.135

intercept in
short-run model
25.444
8.944
34.387
8.944

linear trend in
long-run model
25.446
9.031
34.477
9.041
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Table 4: Tests of long-run asymmetry and weak exogeneity

χ 2 (1)
Critical
value at
5%

France

3.84

0.00

0.02

0.68

Retail price as endogenous variable (5a)

3.84

13.71***

9.59***

17.00***

International price as endogenous variable
(5b)

3.84

3.08

10.79***

0.22

Long-run Asymmetry Test ( H 0 : α + = α − )

Germany United States

Weak Exogeneity Test (H0: co-integrating
vector has no influence on endogenous
variable)
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Table 5: Estimation results, Standard Errors in brackets
Retail price equation (6a)

France
0.047**
(0.018)

Germany
0.043
(0.031)

Trend

-

-

RPt i−1

-0.043***
(0.010)
0.078***
(0.021)
0.411***
(0.059)
0.038
(0.057)
0.231**
(0.099)
0.174***
(0.066)
-0.173*
(0.092)
-0.433***
(0.025)
0.148***
(0.037)
0.003
(0.023)
0.009
(0.024)
0.749

-0.039***
(0.011)
0.142***
(0.038)
0.174***
(0.066)
0.226**
(0.109)
0.681***
(0.192)
0.109
(0.124)
-0.286
(0.180)
-1.996***
(0.164)
-0.021
(0.218)
-0.275*
(0.154)
-0.146
(0.156)
0.573

Constant

-0.005
(0.009)

-0.005
(0.027)

Trend

-

-

IPt −1

-

RPt i−1

-

Δ IPt −1

0.051**
(0.066)
0.483***
(0.115)
-0.090
(0.134)
-0.361***
(0.114)
-0.022
(0.134)
0.003
(0.004)
0.016***
(0.004)
0.148

Constant

IPt −1
Δ RPt i−1
Δ + IPt
Δ − IPt
Δ + IPt −1
Δ − IPt −1
Δ zt
Δ zt −1
D ⋅Δ zt
D ⋅ Δ zt −1
R2

U.S.
0.181***
(0.050)
0.0002*
(0.0001)
-0.094***
(0.024)
0.044
(0.041)
0.123**
(0.051)
0.445***
(0.106)
-0.180
(0.181)
1.120***
(0.126)
-0.708***
(0.174)
0.261
(1.471)
0.943
(1.479)
0.571

International price equation (6b)

Δ + RPt
Δ − RPt
Δ + RPt i−1
Δ − RPt i−1
Δ + Raint
Δ + Raint −1

-0.074***
(0.026)
0.014
(0.009)
0.173**
(0.068)
0.403***
(0.081)
0.054
(0.068)
-0.127
(0.083)
-0.006
(0.067)
-0.003
(0.004)
0.015***
(0.004)
0.186

R2
*** significant at the 1% level; ** significant at the 5% level.
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0.008
(0.013)
0.00002
(0.0001)
0.061
(0.082)
0.132*
(0.072)
0.160
(0.136)
0.061
(0.060)
-0.180
(0.135)
-0.003
(0.004)
0.016***
(0.004)
0.103

Table 6: Tests of asymmetric adjustment – Retail price equation
χ 2 (1)
Null hypothesis: α +j = α −j , ∀j
France
Critical value, 10%
2.08
Δ + IPt and Δ − IPt
3.84
(0.15)a

Germany

U.S.

3.14
(0.08)

5.85
(0.02)

6.63
(0.01)

2.35
(0.12)

54.52
(0.00)

χ 2 (1)
Critical value at 5%

France

Germany

U.S.

Δ + RPt i and Δ − RPt i

3.84

6.74
(0.01)

8.37
(0.00)

0.02
(0.88)

Δ + RPt i−1 and Δ − RPt i−1

3.84

2.81
(0.09)

0.97
(0.32)

2.31
(0.13)

Δ + IPt −1 and Δ − IPt −1

3.84

Tests of asymmetric adjustment – International price equation

Null hypothesis: β j+ = β j− , ∀j

a

Probability > Chi square in parenthesis.
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Table 7: Selected characteristics of the coffee supply chains
France

Germany

United
States

Per Capita consumptiona

5.42

6.23

4.18

Roasted coffee retail sales (Million US
Dollars)a

1,039

2,297

4,145

Share of leading brand (%)

27.0

30.3

35.6

Share of three leading brands (%)

64.0

62.6

68.6

Share of private label brands (%)

18.0

22.0 (Aldi
excluded)

7.8

Share of five leading supermarkets (%)c

76.4

61.8

35.5

Share of hard-discount retailers (%)d

7.8

34.0

<2.0%

Brand Manufacturersb

Supermarket Sector

a

Averages for years 1995, 2001 and 2005, from Tropical Products: World Markets and Trade,
Foreign Agricultural Service, United States Department of Agriculture.
b
All figures represent averages for years 2001 and 2003, from Mintel’s Market Intelligence.
Private label brand share in the United States is from Private Label (2007) and corresponds to
years 2005 and 2006.
c
For France and Germany the figures are the average for years 2001 and 2003, from Mintel’s
Market Intelligence. United States figures are for years 1998-2003 the Food Industry
Management Program, Cornell University.
d
For France and Germany the figures are the average for years 2001 and 2003, from Mintel’s
Market Intelligence. For the United States the figure corresponds to estimates from the Food
Industry Management Program at Cornell University.
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Figure 1: Monthly International Coffee Prices and Retail Prices for Coffee in France,
Germany and the United States: 1990-2006

Source: International Coffee Organization. International price is the mean of the weighted
average of daily prices for selected coffees of the Other Mild, Arabicas and Robusta varieties,
calculated by the International Coffee Organization.
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Endnotes
1

The indicator price is the arithmetical mean of the weighted average of daily prices for selected
coffees of the Other Mild Arabicas and Robusta groups, calculated in accordance with
procedures established under the International Coffee Agreement. The weighting reflects the
participation of the groups in world trade. The prices are compiled daily from quotations for
prompt shipment obtained from various major coffee markets (New York, Bremen/Hamburg
and Le Havre/Marseilles) and are weighted to reflect the participation of the various coffees in
world trade (ICO, 2010).

2

1 Euro = 1.95583 German Marks; and 1 Euro = 6.55957 French Francs.

3

The Franch Government passed an amendment in 2005 to make the Galland Law less
restrictive, but the primary principles of the law are still in in place.
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