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Abstract

We examine the differential pass-through of import prices into consumer and producer
prices. We develop a framework with distribution costs and distribution market power. We
then examine pass-through from import prices to consumer and producer prices in the euro
area using the US import price as instrument. We find that pass-through rates to producer
prices are more sensitive to changes in distribution margins than pass-through to consumer
prices. Furthermore, only a portion of import price changes translate into domestic price
changes limiting potential consumer benefits from tariff liberalization, with market power
in distribution services being one important factor reducing pass-through.
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1 Introduction

Since the mid-1990s, the combination of multilateral and bilateral trade agreements has led to
a steady reduction in European barriers to external trade. Since increased openness is widely
believed to increase competitiveness, the expectation has been that the resulting drop in prices
at the border would lead to both gains for consumers and increased competitive pressure on
FEuropean industry. In this paper, we examine the extent to which changes in landed import
prices have actually reached European consumers, and the extent to which European producers
have faced increased pressure linked to pricing.

While we are interested in the consumer and producer impact of changes in landed import
prices, the question is closely related to that emphasized in the exchange rate pass-through
literature. The focus of this literature has been on pass-through from exchange-rate changes
to import prices (Campa and Goldberg, 2005; Campa et al, 2005; Feinberg, 2008; Gaulier et
al, 2008), domestic producer prices (Feinberg, 1989, 1996; Feinberg and Kaplan, 1992), and
consumer prices (Frankel et al, 2012; Campa and Goldberg, 2006; Hellerstein, 2008; Ihrig et al,
2006; Mishkin, 2008). These studies find ample evidence that pass-through is far from complete,
with a substantial heterogeneity in the magnitude of pass-through when looking across both
industries and countries (Gaulier et al, 2008; Goldberg and Campa , 2010).

The literature points to a range of explanations for the incomplete consumer price linkage
to exchange rate changes. For import prices, the underlying reasons range from local currency
pricing (Bachetta and Van Wincoop, 2003), pricing strategies of the exporting firms (Amiti
et al , 2014; Campa and Goldberg, 2005, 2006; Burstein and Gopinath , 2014; Berman et al,
2012; Gopinath and Rigobon , 2008; Gopinath, Itskhoki and Rigobon , 2010; Goldberg and
Knetter, 1997), trade costs (Fitzgerald, 2008) and frequency of price adjustments (Gopinath
and Itskhoki, 2010), to differences in market structure of domestic firms (Auer and Schoenle ,
2016) . !

For consumer prices, the literature highlights costs added in the distribution and retail sector.
For example, both ? and Berger et al (2012) find the distribution wedge (and distribution

costs) to be significant (the latter paper finding the distribution wedge to be around 50-70 %).

!There is more recent evidence at the firm-level for the above channels, see among others (Amiti et al , 2014;
Antoniades, A. and Zaniboni, N. , 2016; Burstein and Gopinath , 2014; Chatterjee et al , 2013; Fitzgerald and
Haller , 2014; Hong and Li , 2017; Li, Ma and Xu , 2015; Strasser , 2013).



Goldberg and Campa (2010) also find that distribution margins can dampen border price pass-
through into consumption prices. Auer et al (2017) uses retail prices on individual consumer
goods and find that the gap between border prices and consumer prices account for a significant
part of incomplete exchange rate pass-through at the consumer level in the Swiss case. In
addition, some papers find that retailer market structure can have a significant impact on the
pass-through rate (see for example Antoniades, A. and Zaniboni, N. (2016) for the case of
exchange rate pass-through, Hong and Li (2017) for retail cost pass-through). 2

Another strand of literature which is also related to this study focuses on the changes in the
conditions for domestic producers and resulting effects on margins and producer prices induced
by increased trade openness. Here, trade openness is being measured as import penetration.
Feinberg (1986) shows that increased market concentration led to reduced pass-through to
industrial prices while increased import penetration led to an increase in exchange rate pass-
through in Germany (see also Feinberg (1989)). Auer and Fischer (2010) look at the effect
of low-wage imports on US producer prices while Chen et al (2010) examine how increased
openness affects producer prices and mark-ups in the EU. In accordance with the exchange-rate
literature, these studies find that increased trade affects producer prices substantively.

In this paper, we examine the differential impact of changes in landed import prices on
consumer and producer prices in the euro area. One of our main contribution relative to the
existing literature is that we examine the impact on both consumer and producer prices in a
unified framework which involves joint treatment of market power for distribution firms vis-a-vis
consumers and market power vis-a-vis suppliers. In order to examine consumer and producer
pass-through in a unified framework empirically, we concentrate on final goods. In addition, we
also control for transmission of trade policy changes rather than just exchange rate changes.*

Furthermore, we examine joint pass-through in a sample based on the euro area countries which

*Further literature along these lines includes Feenstra et al (1996), Campa and Goldberg (2006); Feinberg
(1986, 1989, 1991, 1996, 2008) and Yang (1997). In addition, for theoretical models on the importance of the
distribution sector, see Corsetti and Dedola (2005); Richardson (2004); Raff and Schmitt (2009, 2008b); Francois
and Wooton (2010), as well as the survey by Francois and Hoekman (2010).

3In a related paper Auer and Schoenle (2016) examine how domestic firm-level market shares affect pass-
through. They find that firms with large and tiny market shares pass through cost shocks while do not react to
their (import) competitors. On the other hand, firms with intermediate market shares pass-through some of the
own costs and react to competitor prices.

4?Dornbusch (1987) have both stressed that the mechanism behind exchange rate pass-through and real border
price pass-through can be analytically analogous. As such, they can work the same way for tariff changes as well.
However, the literature on trade policy pass-through is limited. See for example Francois and Wooton (2010);
Bloningen and Haynes (2002); Raff and Schmitt (2009, 2008b).



allows us to examine border price transmission in a common currency setting where, in contrast
to the United States, we have relatively wide variation across EU Member States linked to
differences in regulatory and retail structures.

To formalize the link between internal producer and consumer price transmission, we first
analytically decompose factors driving price changes (distribution costs and distribution sector
market power) that are expected to contribute to variations in pass-through. Differences between
consumer and producer price pass-through are partly determined by market power in the trade
and distribution sector. We allow market power to vary in our model ( this is in line with some
more recent papers, see for example Cavallo et al (2014)).

Building on the resulting theory, we then examine pass-through to consumer and producer
prices from import prices empirically in the euro area member states for the period 1996-2006.
Our sample population is characterized by a common trade policy and identical exchange rate
changes. Yet it also has relatively segmented trade and distribution sectors. In order to address
potential endogeneity of the import prices, we undertake a simultanous equation instrumental
variable regression using the US’ import prices as our main instrument. We find that pass-
through rates are lower as distribution margins increase, both in the case of producer and
consumer prices. In addition, we find a larger decrease in pass-through rates from landed im-
port prices to producer prices as distribution margins and distribution costs increase than in
the case of consumer prices. When distribution margins are lower than average (one standard
deviation lower than the sample mean), consumer price pass-through is around 41% and pro-
ducer price pass-through is around 45% in our main specification. With average distribution
margin consumer price pass-through becomes 33% while producer price pass-through drops to
19%. We undertake several robustness checks (i.e. including additional control variables, dis-
tinguishing differentiated goods, using an alternative measure of market power) and our main
results hold, pointing out the importance of distribution margin in restricting the pass-through
to both consumer and producer prices.

The paper is organized as follows. In section two, we develop a theoretical framework
yielding basic estimating equations for the empirical exercise in section three. In section four

we offer concluding comments.



2 Theoretical framework

We start by developing an analytical framework where consumers buy a mix of imported and
competing domestic goods. In formal terms, we assume that imports are supplied by a foreign

or external sector according to the import supply function in equation (1) below.

(1)  Pus=F(qum) F'>0

In equation (1), P is the c.i.f. price before duties, and valued at the foreign exchange rate,
while gps is the quantity of imports. We convert P, to a landed price for imports Py by

applying the exchange rate e and the tariff T'= 1+ 7 . This yields equation (2).

(2) Pu=e-T-Pyr=e-T -F(qu)

There is also a home or internal industry that competes with imports in supplying the trade
and distribution chain that leads to final consumers.” It is also characterized by a standard

upward sloping supply schedule.

(3) Pu=S(qn) S >0

In equation (3), gm is home supply, and Py is the price paid to home or internal market
producers.
Total consumer demand, defined over domestic and foreign supply, is a function of consumer

prices Po as in equation (4), where Po represents domestic prices at the final consumer level.

(4) Pc=D(qu+qn)=D(Q) D' <0

Consumer goods, whether sourced domestically or abroad, reach consumers through a trade
and distribution sector. Profits for a representative firm in this sector are defined by equation
(5). In equation (5), m; is firm profit, gar; and gp; are firm j sales of imports and domestic

goods, and ¢ the total cost for intermediate trade and distribution services assumed to be

SWe could elaborate the present structure to include numerous sources of supply, with varying degrees of
oligopsony power captured through the first derivatives of the corresponding supply curves.



a function of total volume. Profit maximisation involves the standard rule of intermediaries
setting marginal revenue equal to marginal cost, and so choosing optimal quantities. Because
these firms are providing intermediation services, they optimise with respect to two margins —
marginal revenue with respect to consumers, and marginal costs with respect to suppliers of
consumer goods. This applies to sourcing both at home at quantity gz, and also abroad at
quantity gas;. The underlying profit maximising equations assuming a constant per-unit cost ¢

for trade and distribution services are equations (6) and (7).

(5) m=(Pc—Pu)-quj+ (Po— Pu)-quj— < (au + qn)
(6) Om;/dqu; = ¢;D'0Q/dqm; + Po — Pu—qu;S'0qw /0qmj — < =0

(7) 87rj/8qu = qulaQ/aqu + PC — PM—queTFlaqM/aqu —¢=0

To simplify equations (6) and (7) we adopt the following definition for the index s where
{s € R|0 < s<1}. The index s measures the degree of market power exercised by the rep-
resentative firm. When s = 0 the firm behaves competitively. When s = 1 the intermediate
firm prices as if it were a monopsonist/monopolist. Note that s can be used to represent a
Cournot equilibrium where s = n~! and n is the number of firms. In more general terms, it can
be thought of as the effective market power exercised by the sector as limited or encouraged
through the regulatory and market environment. In other words, s is a measure of the extent
to which the regulatory environment supports collusive behaviour. Working now with s, we

re-write equations (6) and (7) as in equations (8) and (9).

(8) (1 + ssBl) Po = (1 + S{:‘g}{) Py +¢

9)  (L+sep') Po=(1+segy) Pu+s

5The framework developed here can be expanded to include imperfect substitutes between imports and domes-
tic goods. In this case, assuming a CES demand structure, equation (4) would then define aggregate demand in
terms of the CES composite price, and quantities gz and gas are then a function of relative prices, while the profit
functions are then expressed over two consumer prices. The mechanics of double marginalization carry through to
imperfect substitutes and CES-type functions forms. See for example Dobson and Waterson (2007) and Francois
and Wooton (2010). We can expect pass-through from import prices to domestic prices to be less, the lower the
degree of substitution between domestic goods and imported goods. This should apply to both producer and
consumer prices. While beyond the scope of the present paper, it may be that differences in pass-through rates
across product categories provide an indirect measure of degrees of substitutability, once controlling for other
factors identified here.



We define the ratio of consumer price to full marginal cost (goods and intermediate services)
w and the ratio of marginal cost to supply price (home or imported) ¢, where z = H, M as

follows.

(10) p=(1+ 5551)_1

(11) ¢ = (1+se5)) ==HM

Making some substitutions and re-arranging equation (9) we arrive at equation (12).
-1 _

(12) Po = p(éaPu +) = (1+ sep!) ((1 + SSSJL) Py + g)

We next differentiate and rearrange equation (12).

dPc __ S ds | JZiS du pdnv Py dPyr
Pc us+uppn Prr < us+pdn Prr p us+udar Prr P

+ norv Py donr poév Py dp
us+upn Py o ps+pdar Pur p

This brings us to equation (13) providing a link between import price changes and consumer

price changes:

(13) Po = ji+ ai+ apPy + andu

dm Py

where oy = Croi P

is the import share of marginal cost and where a. = 1 — ayy is the service

cost share of marginal cost.

To derive the pass-through equation for home producer prices, we start with equation (8).

Re-arranging, we have:

(14) Py =o¢u " (v 'Pc—5)

We can substitute equation (12) into equation (14). Differentiating, we then arrive to the

following equation:

(15) Py = Py +dy — 61



The interpretation of these equations can be made assuming competitive markets or assum-

ing markets where we have some market power.

With competitive markets the markup terms p and ¢, are not relevant, and equation (13)

then collapses to the following:

(16) ]30 =al+ OzMPM

Thus in competitive markets the consumer pass-through coefficient depends on service cost
shares. With similar reasoning, the market power terms will not enter in equation (15) defining

producer price pass-through, and hence the producer prices will depend only on import prices.

With market power, what drives changes in consumer and producer prices is not only changes
in import prices (i.e. the direct pass-through effect) but also changes in market power s, as this
will lead to changes in the markup terms p and ¢,. In addition, changes in market power s can
lead to changes in the cost share terms (as can be seen in equation 13 and in the definition of
apr and ag ) . The first of these is direct — increased market power leads to higher values for
and ¢,. The second is indirect as greater market power leads to a shift in the value of ¢p; Py as
equilibrium conditions will be different resulting in an indirect effect through aj; and a.. This
points to an interaction between market power and the pass-through term in our estimating

equations below.

3 Empirics

We turn next to an empirical assessment. We have organized the rest of this section as follows.
We first present our estimating framework which links our theory to the empirics. The following
subsection discusses the data used for the emprics. Then we present our main results, and

robustness checks.

3.1 Estimating framework

In what follows, we focus our attention on equations (13) and (15), estimating the rate of

pass-through into consumer and producer prices respectively. We follow equation (13) for our



empirical specification of the consumer price pass-through. According to equation (13) changes
in consumer prices are driven by changes in distribution costs, distribution margins, import
prices, and interactions. This is reflected in our estimating equation (17) for the consumer
price pass-through. For our producer price estimation we follow equation (15) which indicates
that distribution margins and import price changes drive producer price changes, which we

approximate with our empirical specification set out in (18) where we also allow for interactions.

(17) In(Peojr) = ao + arIn (Parig) + a2 In (Si) + as [In(Si) x In (Pagig)] + aa In(Cir)
+ a5 [In(Cit) x In (Pargge)] + Bik + 61 + €itk

(18) In (PHik) = bo + b1 In (Pagip) + b2 In (i) + b3 [In(Sir) x In (Parier)] + Bk + 8¢ + €ire

Note that equations (17) and (18) define changes in prices (thus we use price indexes) ,
and as such we are mapping differences in the rate of change in landed import prices, relative
to the rate of change in both consumer and producer prices. In addition, we also control for
market power and service cost margins, where the level of observations vary by country (i),
time (t)). The term S is an index of competition per our discussion of s above, proxied with
a retail market competition index from the OECD. C' is the price of margin services ¢ (trade
and distribution), measured by a price index of distribution services as explained below in more
detail. Both equations include also country-sector fixed effects (8;;) and time fixed effects (d;).

The focus here is on the euro area countries’ characterized by a common trade policy,
common currency with uniform exchange rate movements and a common market. We do not
look at exchange rate pass-through in a bilateral setting, but instead examine how changes in
landed import prices (thus price changes from all sources after tariffs and exchange rates are
applied) translate into consumer and producer price changes across sectors, euro area countries,
and years.

Even when using country-product specific fixed effects, time fixed effects, and estimating
equations (17) and (18) using a seemingly unrelated regression estimator (Zellner 1962), hence

controlling for (contemporaneous) errors associated with the dependent variables that may be

"Belgium-Luxembourg, Germany, Ireland, Greece, Spain, France, Italy, Netherlands, Austria, Portugal, Fin-
land, furthermore we also include Denmark given that during the period it had a fixed peg to the euro.



correlated, there could still be an endogeneity problem if producer or consumer prices and im-
port prices are simultaneously determined by common (country-product-specific) time-varying
factors for which we do not control for. In other words, there could be some time varying
country-sector specific local demand shocks for which we do not control for which could influ-
ence both import and domestic prices. Therefore estimating the import price pass-through to
consumer and producer prices requires an identification strategy addressing this issue. Thus
we undertake an instrumental variable estimation with a three-stage estimation for systems
of simultaneous equations. As instruments, we use third country product-level import prices
which are unlikely to be correlated with local demand shocks while are positively correlated
with changes in world-level prices and hence import prices. More specifically, we use the US’s
import price at the same level of coicop aggregation as our dependent variable, as these are
expected to be exogenous to firm/sector level demand shocks at country-level. As a robustness

check, we also use exchange rate as an instrument.

3.2 Data

We work with data from a number of different sources, namely EUROSTAT (consumer prices,
producer prices), COMTRADE (import prices), WITS (import protection), OECD (retail sector
competitiveness), WIOD (retail and wholesale services prices), and the IMF (exchange rates).
Organizing the data has involved mapping detailed trade and production data to detailed con-

sumer price series for all individual countries. Our dataset covers the period 1996-2006.

3.2.1 Prices

Import prices in our data were constructed from trade data obtained from the World Bank-
UNCTAD WITS database. Trade data include quantity and the value of trade for detailed
product categories at HS6-level.® From the quantity and value data we calculate unit values
which we use as a measure of import prices. This is a common practice in the literature
(e.g. Schott (2004), Hummels and Lugovskyy (2009), Bekkers, et al. (2012) among others).
A potential caveat is that there could be some measurement problems in the data (possibly

related to quantity measurement issues). This could result in outliers (both potentially tiny

8About 8% of all trade data had missing quantities. Since for the analysis we use unit values, missing
observations had to be eliminated, together with observations where the quantities were not recorded in weight.

10



and very large values) thus we winsorize the upper and lower 10% to reduce this potential
problem. Figure 1 provides a scatter plot between aggregate import prices and our proxy for
import prices baesd on unit values, together with the correlation between the two. Based on

that we believe that our measure provides a reasonable approximation for import prices.

Import prices and unit values
Correlation: 0 .522
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Figure 1: Aggregate import prices and unit values

Source: Eurostat and own calculations. Import prices are aggregate import price indexes from
FEurostat and unit values are calculated from COMEXT. The sample contains data for
Germany, Finland, France, Greece and the Netherlands for our sample period (1996-2006).

From the unit values, import price indexes were calculated using the same base year (1996)
as used for consumer price indexes. In addition, we have merged import protection data with our
import unit value data. This was provided also in HS1996 classification from the World Bank-
UNCTAD WITS database system, supplemented with OECD/GTAP data on protection for food
sectors. Applied average tariff rates were used as a measure of import protection (as a robustness
check, we also used weighted average applied tariffs). Since the import data were provided in
US dollars, using exchange rate data from the IMF, we transformed dollar denominated import
prices to euros. Thus calculating unit values and applying import protection and exchange
rates, the landed price of imported products were obtained.

The data on consumer prices (HICP, harmonized index of consumer prices) were obtained
from EUROSTAT at detailed product level. Prices as indexes with all indexes being based to the

year 2005 were provided in the COICOP classification, which is a more aggregate classification

11



than HS6. We re-benchmarked the base year to the first year of our dataset, 1996.

Producer prices were calculated similarly to import prices as unit values of sold production.
Value and quantity data on sold production in each member state at product level were obtained
from EUROSTAT’s PRODCOM database. This database contains data at 8-digit product level
provided in the PRODCOM classification. From the value and quantity data, unit values were
calculated and then from the unit values, the corresponding producer price index, Py, was
obtained (1996=100). The PRODCOM dataset has its own classification, and concordances are
provided by EUROSTAT to match this data into the HS classification in which the trade data
were obtained. Given that the PRODCOM classification changes every year, the concordance
was somewhat complex, the procedure used to match products is described in details in the
supplementary Annex.

In this paper we focus on final goods which allows us to compare pass-through to consumer
and producer prices in a unified framework. Thus we distinguish final goods from intermediate
goods and restrict the products in our sample to consumer goods. In order to do this, we
follow Bekkers, et al. (2012) and we use a mapping from HS6 product level data according
to intermediate vs final use, based on a classification scheme developed for the recent update
to the EU-KLEMS database, known as the World Input Output Database or WIOD (further
details on this can be found in the supplementary Annex). In order to be able to merge
trade and production data with consumer price data, which are reported in different product
classifications, we mapped HS1996 into COICOP classification (further details of this mapping
process are also provided in the supplementary Annex).

At the end of the data consolidation and mapping process outlined above, we are left with
three different price variables in our panel dataset for the euro area member countries over
the period 1996-2006. Each price variable is an index of prices with 1996 being the base year
(1996=100). Pc is the consumer price index. Pp is the corresponding landed price of imports
which is calculated from import unit values by applying the applied tariff rates and exchange
rates, and calculating the price index (1996=100).° Finally, Py is the producer price index

obtained from unit values of sold domestic production. In addition, as an IV variable we use

9Exchange rates were not actually fixed within the future euro area until 1st January 1999. For the first three
years of the sample there are some very limited exchange rate fluctuations between some pairs of future member
countries. However, these are quite small, and the period was marked by deliberate synchronization of monetary
policy. Values in our sample are converted with actual rates.

12



the import price index of the United States (P,,US) which was constructed with the same

procedure as the import price variable Py, . °

3.2.2 Retail and distribution sector specific variables

In order to measure market power in the distribution sector, we use an indicator measuring
retail distribution competition from the OECD. The information summarised by the indicator
is collected using scoring algorithm on rules, regulations and market conditions by member
country officials and OECD experts. Several sub-indicators are calculated using a bottom-up
approach in which the regulatory data are quantified using an appropriate scoring algorithm
and then aggregated into a summary indicator. The resulting indicator is a sector specific
measure concentrating on retail distribution and it is available for 1998, 2003, and 2008. The
indicator measures the level of competition in retail distribution, thus providing us with a proxy
for margins applied by firms in retail and distribution.

HA j, J.et al. (2007) calculate mark-ups on average cost with sectoral data for 17 OECD
countries that cover the period 1975 - 2002 and then combine these with the OECD indicators
of product market regulation to check whether regulatory policies that are more conducive to
competition are related to lower margins. They find that the association between the country
average of mark-ups for non-manufacturing and regulations that restrict competition appears
to be strong. More precisely, by means of simple regressions, they find that product market
regulations that are less conducive to competition are positively and significantly correlated with
mark-ups across countries, especially in non-manufacturing. These findings provide empirical
evidence that these OECD indexes can be used as a proxy for distribution margin.

The OECD index we use is a composite indicator, based on 10 different sub-indicators
measuring the level of competition in the retail distribution, such as price controls, barriers
to entry, operation restrictions, license requirements, protection of existing firms among others
(see further information on the methodology of the index construction in Conway and Nicoletti
(2006)). We interpolate the missing years to obtain coverage for all years between 1996 to 2006.

Figure 2 shows the value of the indicator by country over 1996-2006 (note that the higher

the value of the indicator the lower the level of competition). As can be seen on the figure,

10WWe deflate all prices with the general country-specific price index to control for factors influencing all prices
simultaneously in the specifications where we do not include time fixed effects.

13



Changes in S (retail competition index) over time by country
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Figure 2: Retail competition index, change over time by country

Note: The higher the value of S the lower the level of competition.

Source: OECD and own calculations.

there is quite a wide variation between countries included in our sample, with Ireland having
the highest level of competition in retail distribution while Belgium-Luxembourg the lowest on
average over the period. In addition, in all countries in our sample there are changes in the value
of the index over time. To illustrate what kind of regulatory changes would result in a change
in the value of the index, we take the example of Austria. In the case of Austria, there was first
an increase in the index indicating lower level of competition in the sector, which was followed
by a decrease. The underlying cause was a number of changes in the regulatory environment
effecting the retail and distribution sectors. Some examples of these over time changes include
a change from 1998 to 2003 whereby existing firms were better protected by professional bodies
or representatives of trade and commercial interests being involved in licensing decisions. This
was abandoned again by 2008. In addition, while there was no price control on retail prices in
1998, by 2003 price controls were introduced for tobacco and pharmaceuticals. Furthermore, by
2008 shop opening hours were regulated at national level, while before these were regulated by
national, state/provincial, and local level. All other countries also implemented various changes

during the period in regulations reflected by the changes in the value of the index.
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As a robustness check, we also use another OECD index, the OECD indicator of regu-
lation impact, which measures the potential costs of anti-competitive regulation in selected
non-manufacturing sectors (including retail and wholesale) on sectors of the economy that use
the output of non-manufacturing sectors as intermediate inputs in the production process (see
Conway et al (2005) and Conway and Nicoletti (2006) for more details). Hence this provides a
proxy for anti-competitive behaviour in non-manufacturing sectors including retail and whole-
sale. The index is available for every year over our sample. This is a less direct measure for
distribution market power as it includes also other sectors, nevertheless it can serve as a ro-
bustness check for our estimates. The index has a 89% correlation over the whole sample with
our main variable measuring distribution competition, with the yearly correlation ranging from

81% (in 2006) to 94% (in 1997).

Changes in C (price index of distribution services) over time by country
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Figure 3: Distribution price index, change over time by country

Source: OECD and own calculations.

As a measure of price of margin services ¢ (or distribution costs) we use again data from
WIOD which contains services price data for wholesale and retail sectors. More specifically, we
use country-specific yearly price index of wholesale and retail services from WIOD, from which
we calculate a country-specific yearly average of wholesale and retail services price index. Figure

3 shows how the resulting variable changes over time and across countries. The resulting measure

15



of distribution costs has a -44% correlation with our measure of distribution sector competition

(this measure is higher the lower the competition). The negative correlation can be an indication

of potentially larger distribution firms with larger margins having lower distribution costs.
Table 6 provides descriptive statistics (providing information on the mean, standard devia-

tion, min and max values) for the variables used in the empirical analysis. '!

3.2.3 Additional control variables

As a robustness check, we run regressions distinguishing differentiated goods. To be able to
do this, we use Rauch (1999) classification of goods. Rauch (1999) identifies goods which are
differentiated goods, reference priced, and goods traded on an organized exchange. In order
to distinguish differentiated goods we created a dummy variable which is one for differentiated
goods and 0 otherwise .

In addition, we also include further control variables in the regressions which might have an
influence on pass-through rates. In particular, we obtain energy price indexes by country and
year (aggregate energy price index in euros), country-level rental price index, and country-level

annual average wages. All these variables were obtained from OECD.

3.3 Main results

Table 1 presents results for consumer and producer price pass-through rates based on estimating
equations (17) and (18). Both specifications presented in the table include country-product
specific fixed effects, while results presented in the last three columns also include time fixed
effects in addition to the country-product fixed effects (the first stage results are presented only
for the equation where In(P,,) is the dependent variable, in third and last columns).

The results on the interaction effects indicate that a higher degree of market power in the
distribution, S (proxied here by the OECD index measuring the level of competition in retail
with the index being higher the less competition there is) leads to lower pass-through both for
consumer and producer prices. One possible explanation for this finding is that distributors
absorb some of the price fluctuations in their own margin hence lessening the pass-through (as

has been found also by for example Devereux et al (2003), Devereux and Engel (2003)). The

11 The number of observations included in our sample is summarized by country, year and product in table 7
table 8 and table 9 .
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Table 1: Pass-through of import prices to consumer and producer prices

No year f.e. With year f.e.
InPc InPh ‘ First stage InPc InPh ‘ First stage
InPm 0.896 0.828 0.739 0.929
(0.066)***  (0.170)%** (0.042)*** (0.375)**
InC 0.562 1.395 0.458 -0.197
(0.055)*** (0.110)*** | (0.142)*** (0.066)***
InS 1.232 2.481 0.859 0.935 2.891 0.012
(0.228)***  (0.714)*** | (0.057)*** (0.404)** (1.073)*** (0.050)
InPm*InS -0.247 -0.570 -0.194 -0.672
(0.051)***  (0.159)%** (0.089)** (0.235)***
InPm*InC -0.104 -0.041
(0.015)*** (0.035)
InPmUS -0.006 -0.006
(0.005) (0.004)
InPmUS*InS 0.002 -0.000
(0.010) (0.008)
InPmUS*InC 0.012 0.004
(0.003)*** (0.002)**
R? 0.64 0.49 0.48 0.53 0.50 0.59
N 4,724 4,724 4,724 4,724 4,724 4,724
Country-product f.e. Yes Yes
Year f.e. No Yes
test: Pc:lnPm = Ph:InPm 0.14 0.25
p value 0.707 0.614

The dependent variables are In(P.) which is the log of the consumer price index, and In(P), the log
of producer price index. In(P,) is the log of the landed import price index, In(S) is a measure of
distribution sector margin (the higher the value the lower the level of competition/higher margin), In(C')
is the price index of distribution services. The table presents results of instrumental variable estimation
with a three-stage estimation for systems of simultaneous equations. The instrument used for In(P,,) is
the log of US’ import price index. First stage results are presented for the equation where the dependent
variable is (In(P,,). There are two additional first stage results due to interaction terms, and additional
results table for all first stage results are available upon request from the authors. The last two rows of
the table show test results on equality of the pass-through coefficient for consumer and producer prices.

*p<0.1; ¥ p < 0.05; ¥** p < 0.01

Standard errors are presented in parentheses.
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higher margins they have, the more scope there is for dampening pass-through. In addition,
we find that distribution costs also tend to lessen consumer price pass-through, although the
interaction effects are significant only when no year fixed effects are included in the regression.
In fact distribution costs could both lessen or increase pass-through (see Goldberg and Campa
(2010) who find that distribution costs can both dampen or magnify exchange rate pass-through
into consumer prices).

As we have complex interaction effects, it is informative to look at the marginal effects
for the pass-through rates at different values of the S and C' variables. Marginal effects at
low values of S and C' variables (defined as one standard deviation below the mean), at mean
values, and at high values of S and C' (defined as one standard deviation above the mean) are
presented in Table 2. The table also provides results of a test on equality of the pass-through
rate for consumer and producer prices. As market power in the distribution and costs of these
services become higher, the pass-through becomes smaller, with producer price pass-through
being more sensitive to these changes. At higher level of competition in distribution (with S
one standard deviation lower than average) and lower cost (again one standard deviation below
the mean), consumer pass-through is estimated to be around 41% while producer pass-through
45% (in the specification when time fixed effects are included). In other words, if there is a
100% increase in landed import prices, consumer prices are estimated to increase by about 41%
while producer prices by 45% when both distribution margins and costs are below average. At
average values consumer price pass-through decreases but becomes higher than producer price
pass-through at around 33%, while producer price pass-through is estimated to be around 19%.
These results indicate that distribution margins can significantly dampen both producer and
consumer price pass-through and that producer price pass-through varies more as distribution

margin and distribution costs change.

3.4 Robustness
3.4.1 Additional control variables

Results using additional country-time varying control variables that may be correlated with
distribution sector market power but also exert an independent effect on pass-through are in-

cluded in the specification presented in the first two columns of Table 3. More specifically, we
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Table 2: Marginal effects of pass-through

No year f.e. With year f.e.
at low Cand S at means at high C and S { at low Cand S at means at high C and S ‘

Pc:lnPm 0.246 0.146 0.046 0.412 0.334 0.256

(7.75)** (5.27)** (1.29) (3.51)** (2.86)** (0.125)*
Ph:InPm 0.418 0.199 -0.021 0.446 0.188 -0.071

(5.67)** (3.34)** (0.22) (1.59) (0.71) (0.275)
N 4,724 4,724 4,724 4,724 4,724 4,724
test: Pc:lnPm = Ph:InPm 5.01 0.71 0.46 0.01 0.29 1.32
p value 0.025 0.400 0.496 0.906 0.589 0.251

* p < 0.05; ** p < 0.01

Marginal effects are based on estimates presented in Table 1. Pc:lnPm is for marginal effects of the
pass-through for consumer prices, and Ph:InPm is for producer prices. Marginal effects are evaluated
at low C and S values (one standard deviation below the mean), at mean, and at high C and S values
(one standard deviation above the mean). The last two rows of the table show test results on equality
of the marginal effects of pass-through coefficient for consumer and producer prices. Standard errors are
presented in parentheses.

include the log of average wages in the country, the average energy price and average rental price
index. These additional variables are correlated with the cost of distribution services C', most
importantly wages (there is a 74% correlation between the log of wages and InC). As we include
these variables, InC and its interaction effect become insignificant, nevertheless the interaction
effects and sign and significance of distribution margin remains similar to previous results.

In the last two columns of Table 3 the import price variable is further interacted with a
dummy for differentiated goods (taking the value of one for differentiated goods). Similarly
to the previous specification, we include year fixed effects in addition to country-product fixed
effects. The interaction effect is positive, although significant only in the consumer pass-through.
Thus the pass-through for differentiated goods is higher than for more homogenous goods.
The coeflicients and significance on other explanatory variables remain very similar to those
presented in Table 1 , highlighting the importance of distribution margin dampening the pass-

through rates both to consumer and producer prices.

3.4.2 Alternative measure of market power

In this section we present results using an alternative measure of market power. This alternative
index is also obtained from the OECD and measures the cost of anti-competitive regulation in
non-manufacturing sectors, which indirectly can provide a proxy for the level of competetitive

environment in services including retail and wholesale. The results using this alternative measure
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Table 3: Robustness checks; additional controls

Additional control variables  Distinguishing differentiated goods
InPc InPh InPc InPh
InPm 0.592 1.436 0.742 0.921
(0.111)*** (0.405)*** (0.038)*** (0.425)**
InC 0.124 0.616
(0.177) (0.144)***
InS 1.195 3.499 0.910 2.854
(0.414)*** (1.208)*** (0.366)** (1.078)***
InPm*InS -0.257 -0.812 -0.187 -0.664
(0.091)*** (0.267)*** (0.080)** (0.237)***
InPm*InC 0.008 -0.078
(0.040) (0.035)**
Inwage 0.093 0.039
(0.059) (0.134)
energyprice 0.001 0.002
(0.000)** (0.001)
rents 0.002 0.005
(0.000)*** (0.001)***
InPm*differentiated goods 0.160 0.019
(0.075)** (0.212)
R? 0.51 0.43 0.61 0.50
N 4,724 4,724 4,724 4,724
Country-product f.e. Yes Yes
Year f.e. Yes Yes
test: Pc:InPm = Ph:InPm 3.98 0.18
p value 0.046 0.674

*p <0.1; ¥ p < 0.05 *** p <0.01

The dependent variables are In(P.) which is the log of the consumer price index, and In(Py,) which is
the log of producer price index. In(P,,) is the log of the landed import price index, in(S) is a measure of
distribution sector margin (the higher the value the lower the level of competition/higher margin), In(C)
is the price index of distribution services, Inwage is the log of average wage in the country, energyprice
and rents are average energy price and average rental price in the country, differentiated goods is a
dummy for differentiated goods. The table presents results of instrumental variable estimation with a
three-stage estimation for systems of simultaneous equations. The instrument used for In(P,,) is the log
of US’ import price index. The last two rows of the table show test results on equality of the pass-through
coeflicient for consumer and producer prices. Standard errors are presented in parentheses.
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Table 4: Alternative measures of market power

Alternative InS Marginal effects at means
InPc InPh ‘ InPc InPh ‘
InPm 0.806 -1.653 0.353 0.468
(0.043)***  (0.547)*** | (2.95)** (0.342)
InC 1.040
(0.206)***
InS 1.875 9.870
(0.779)** (2.124)***
InPm*InS -0.459 -2.317
(0.166)***  (0.447)%**
InPm*InC -0.186
(0.048)***
R? 0.50 0.37
N 4,724 4,724 4,724 4,724
Country-product f.e. Yes
Year f.e. Yes
test: Pc:InPm = Ph:InPm 19.84 0.13
p value 0.000 0.723

*p <0.1; ¥ p <0.05 ¥** p <0.01

The dependent variables are In(P.) which is the log of the consumer price index, and In(Py,) which is the
log of producer price index. In(P,,) is the log of the landed import price index, In(S) here is an OECD
index measuring competitiveness in non-manufacturing sectors which we use as a proxy for wholesale and
retail margin (higher value indicates lower the level of competition/higher margin), In(C) is an index of
the price of distribution services. The table presents results of instrumental variable estimation with a
three-stage estimation for systems of simultaneous equations. The instrument used for In(P,,) is the log
of US’ import price index. The last two rows of the table show test results on equality of the pass-through
coeflicient for consumer and producer prices. Marginal effects were calculated at the mean. Standard
errors are presented in parentheses.

of market power is presented in Table 4, with the second two columns showing the marginal
effects for consumer and producer pass-through evaluated at the means.

The interaction effects are significant and negative in both the producer and consumer
pass-through regressions similarly to the previous results, indicating again that higher cost of
distribution or less competitive environment in the distribution sector results in lower pass-
through rates. Looking at the marginal effects, price pass-through to consumer prices are very

close to those in our main specification presented in Table 2, while the producer price pass-

through is higher, about 47% at the mean values of S and C.

3.4.3 Exchange rates, tariffs and before the border import prices

Some of the previous literature on pass-through showed that estimated pass-through of import
prices into domestic prices can be different for tariff-induced price changes from exchange rate

induced price changes (see for example Fitzgerald and Haller (2014)). Hence as a robustness
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Table 5: Pass-through with separating out exchange-rate and tariffs

Separate price pass-through Separate price pass-through
with weighted tariffs with unweighted tariffs
InPc InPh InPc InPh
InPm 0.910 2.088 0.754 1.977
(0.292)*** (0.621)*** (0.256)*** (0.576)***
InC 0.605 0.607
(0.184)*** (0.191)***
InS 2.178 4.330 2.302 3.723
(0.839)*** (1.646)*** (0.853)*** (1.489)**
InPm*InS -0.516 -1.129 -0.528 -0.982
(0.183)*** (0.410)*** (0.188)*** (0.369)***
InPm*InC -0.114 -0.091
(0.078) (0.076)
InER 0.094 -0.340 0.145 -0.327
(0.064) (0.076)*** (0.052)*** (0.069)***
InT -0.365 -0.395
o (0.082)*** (0.193)**
InT -0.698 -1.512
(0.266)*** (0.566)***
R? 0.62 0.34 0.61 0.35
N 4,720 4,720 4,720 4,720
Country-product f.e. Yes Yes
Year f.e. No No
test: Pc:InPm = Ph:InPm 2.98 3.77
p value 0.084 0.052

*p <0.1; ¥ p < 0.05 ¥** p <0.01

The dependent variables are In(P.) which is the log of the consumer price index, and In(Py,) which is
the log of producer price index. In(P,,) is the log of the landed import price index, In(S) is a measure
of distribution sector margin (the higher the value the lower the level of competition/higher margin),
In(C) is the price index of distribution services, In(ER) is the yearly exchange rate, In(T) are unweighted
product level tariffs, and in(T,,) are weighted tariffs. The table presents results of instrumental variable
estimation with a three-stage estimation for systems of simultaneous equations. The instrument used for
In(P,,) is the log of US’ import price index. The last two rows of the table show test results on equality
of the pass-through coefficient for consumer and producer prices. Marginal effects were calculated at the
mean. Standard errors are presented in parentheses.

check, we run regressions without applying exchange rate changes and tariff changes on import
prices and instead include these variables in the regressions separately.

Results are presented in Table 5 with the first two columns using trade weighted tariffs while
the second two columns unweighted tariffs. These specifications do not include time fixed effects
as the countries in our sample have the same exchange rates (and as we have yearly data this
would result in multicollinearity). The sign and significance of our main variables of interest

are similar to those presented in table 1 with these results again confirming that distribution

margins can significantly dampen both producer and consumer price pass-through. '

12We also run regresions with similar to our main specifications, with the exchange rate variable as an IV (with-
out including year fixed effects as for the euro area year fixed effects would result in multicollinearity problem).
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4 Summary

In this paper, we have developed a theoretical framework in which the distribution sector ex-
ercises market power vis-a-vis consumers and also vis-a-vis domestic and foreign suppliers of
goods. Within this framework, a double margin mechanism links landed import prices to con-
sumer prices and competing producer prices. This mechanism is a function of varying degrees
of market power and allows us to gain insights into how changes in landed import prices will
pass-through into domestic producer and consumer prices.

Using this framework, we have estimated pass-through rates from landed import prices
to consumer and producer prices in the euro area countries over the period 1996-2006 while
controlling for the influence of market power in distribution and distribution costs. We depart
from the recent literature by focusing jointly on both producer and consumer prices, and by
stressing border prices whereby the variation in the pass-through differences between countries
in our sample can come from various sources including variations in tariffs and exchange rate
changes. We also concentrate on final goods which allows us to coherently compare consumer
and producer pass-through in an integrated framework.

Results indicate that only a portion of import price changes translate into consumer and
producer price changes limiting the potential benefits from tariff liberalization. One important
factor reducing the pass-through rate based on our results is market power in the distribution
sector. We obtain a pass-through rate of around 41% for consumer prices, and about 45% for
producer prices when there is more competition than average in the distribution sector and the
cost of distribution services is lower than average (these are marginal effects evaluated at one
standard deviation below the mean of these variables). As these services become more costly
and there is less competition in distribution services, pass-through decreases, with producer
price pass-through being dampened more with increasing distribution margins and distribution

costs.

The sign and significance of all coefficients remain the same. The results are presented in the supplementary
Annex in Table 1.
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Annex tables

Table 6: Descriptive statistics

Variable Obs Mean Std. Dev. Min Max
Pm 4,724 103.679 23.765 56.957 190.035

Pc 4,724 106.111 12.303 19.441 197.902
Ph 4,724 110.757 37.642 71.330 194.814
S 4,724 3.221 1.106  1.041 5.455
C 4,724 109.713 10.862 91.727 153.157

P, is the landed import price index, P, is the consumer price index, P}, is the producer price index, S
is a measure of distribution sector margin, C' is the price index of distribution services.

Table 7: Annex: Country codes, corresponding country names and number of observations

Country name Country code No. of observations Percent
Austria AUT 340 7.2
Belgium-Luxembourg BLX 391 8.28
Germany DEU 466 9.86
Denmark DNK 423 8.95
Spain ESP 430 9.1
Finland FIN 322 6.82
France FRA 443 9.38
Greece GRC 406 8.59
Ireland IRL 356 7.54
Ttaly ITA 465 9.84
Netherlands NLD 316 6.69
Portugal PRT 366 7.75
Total 4,724 100
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Table 8: Annex: Years in the sample and corresponding number of observations

Year No. of observations Percent

1996 474 10.03
1997 458 9.7
1998 460 9.74
1999 456 9.65
2000 449 9.5
2001 446 9.44
2002 440 9.31
2003 443 9.38
2004 441 9.34
2005 420 8.89
2006 237 5.02
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Table 9: Annex: Product names, codes and number of observations

Product name COICOP  Freq. Share
Bread and cereals 111 127 2.69
Meat 112 127 2.69
Fish and seafood 113 116 2.46
Milk, cheese and eggs 114 127 2.69
Oils and fats 115 126 2.67
Fruit 116 117 2.48
Vegetables 117 116 2.46
Sugar, jam, honey, chocolate and confectionery 118 127 2.69
Food products n.e.c. 119 127 2.69
Coffee, tea and cocoa 121 127 2.69
Mineral waters, soft drinks, fruit and vegetable juices 122 127 2.69
Spirits 211 52 1.1
Tobacco 220 93 1.97
Garments 312 127 2.69
Other articles of clothing and clothing accessories 313 126 2.67
Footwear including repair 321 122 2.58
Materials for the maintenance and repair of the dwelling 431 110 2.33
Furniture and furnishings 511 127 2.69
Carpets and other floor coverings 512 110 2.33
Household textiles 520 127 2.69
Major household appliances whether electric or not and small electric household appliances 531 110 2.33
Major household appliances whether electric or not and small electric household appliances 532 121 2.56
Glassware, tableware and household utensils 540 126 2.67
Tools and equipment for house and garden 551 23 0.49
Tools and equipment for house and garden 552 125 2.65
Non-durable household goods 561 127 2.69
Pharmaceutical products 611 36 0.76
Other medical products; therapeutic appliances and equipment 612 52 1.1
Other medical products; therapeutic appliances and equipment 613 41 0.87
Motor cars 711 51 1.08
Motor cycles, bicycles and animal drawn vehicles 712 7 0.15
Motor cycles, bicycles and animal drawn vehicles 713 57 1.21
Spares parts and accessories for personal transport equipment 721 125 2.65
Equipment for the reception, recording and reproduction of sound and pictures 911 83 1.76
Photographic and cinematographic equipment and optical instruments 912 81 1.71
Information processing equipment 913 31 0.66
Recording media 914 89 1.88
Major durables for indoor and outdoor recreation including musical instruments 921 95 2.01
Major durables for indoor and outdoor recreation including musical instruments 922 73 1.55
Games, toys and hobbies 931 105 2.22
Equipment for sport, camping and open-air recreation 932 127 2.69
Gardens, plants and flowers 933 110 2.33
Pets and related products; veterinary and other services for pets 934 116 2.46
Miscellaneous printed matter; stationery and drawing materials 953 25 0.53
Miscellaneous printed matter; stationery and drawing materials 954 123 2.6
Electrical appliances for personal care; other appliances, articles and products for personal care 1212 57 1.21
Electrical appliances for personal care; other appliances, articles and products for personal care 1213 123 2.6
Other personal effects 1232 127 2.69
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