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Welcome to the Banco de Espaiia RESEARCH UPDATE

The Banco de Espana is pleased to announce the release of the Fall 2018 issue of its Research Update. The Update
aims to inform both academic and policy-oriented economists and financial specialists about publications,
conferences, and other research activities at the Banco de Espafia.

As usual, this issue includes several feature articles summarizing policy-relevant findings from recent Banco de
Espana projects in diverse areas of research. First, D. Kirpichev and E. Moral-Benito evaluate the effects of non-tariff
protectionist measures, showing that they significantly reduce export growth and negatively affect firms’ productivity
growth. Second, |. Argimén, C. Bonner, R. Correa, P. Duijm, J. Frost, J. de Haan, L. de Haan and V. Stebunovs, as
part of the latest project of the International Banking Research Network, compare how banks and insurance
companies in the US, Spain and Netherlands transmit home-country monetary policy internationally. They conclude
that the direction and strength of the effect depend on the degree of centralization of the bank’s internationalization
strategy. Third, P. Cuadrado, A. Lacuesta, M. L. Matea and F. Palencia-Gonzalez argue that the recent increase in the
number of independent dealers relative to brand dealers affected prices and mark-ups in the Spanish gas market.
Next, A. Fuertes, R. Gimeno and J. Marqués employ a methodology to determine inflation expectations from zero-
coupon yield curves of nominal bonds for Chile, Mexico, Brazil and Colombia, finding that for Brazil and Colombia
expectations are more volatile and less anchored. Fifth, G. Fiorentini, A. Galesi, G. Pérez-Quirds, and E. Sentana
propose an accurate estimation procedure to measure natural interest rates. They document a rise and fall in natural
rates for several advanced economies in the last five decades, which is mostly attributed to demographic changes.
Finally, O. Bover, L. Hospido, and E. Villanueva provide an overview of the methods and main results of the new
Survey of Financial Competences fielded in 2016 and 2017, designed to measure the knowledge and
understanding of financial concepts by the Spanish adult population.

Moreover, this Update reports on other Banco de Espanfa research news, such as recent publications and current
conferences, and profiles three newly hired researchers who are joining the staff of the Directorate General of
Economics, Statistics and Research at the Banco de Espanfa.

We highlight these and other research developments at the Banco de Espafia in hopes that they will interest the
broader research community in Spain and internationally and thereby contribute to an improved understanding of
economic policy.

Oscar Arce
Angel Estrada
Jesus Saurina

Research Committee,
Banco de Espana
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FEATURES

THE COSTS OF TRADE PROTECTIONISM: EVIDENCE
FROM SPANISH FIRMS AND NON-TARIFF MEASURES
SUMMARY OF BANCO DE ESPANA WORKING PAPER N° 1814
DMITRI KIRPICHEV AND ENRIQUE MORAL-BENITO

The rise in non-tariff protectionist measures has been
associated to the weakness in global trade over the last
few years. We investigate the effect of non-tariff barriers
(NTBs) on export growth over the period 2009-2013
using administrative data at the firm-product-destination
level in Spain. According to our findings, non-tariff
protectionist measures significantly reduce export
growth at the product-destination level. Moreover, NTBs
also hinder export growth at the firm level and negatively
affect other firm outcomes such as productivity growth.
In contrast, the impact of liberalizing non-tariff measures
is not statistically significant.

The emergence of trade protectionism

The recent rise in trade protectionism threats has
coped the policy debates all around the world. Episodes
like Brexit in Europe or the Trump’s election in the United
States are examples of how protectionist feelings are
gaining momentum under the idea that trade protection
will bring more prosperity. Despite the ongoing
introduction of tariffs on goods traded between China
and the United States, increases in tariff rates are now
more difficult to implement than ever due to mechanisms
like the Most Favored Nation clause of the World Trade
Organization. With this mechanism, members of the
WTO cannot discriminate between trading partners and
must grant trade advantages equivalent to those of the
“most favored nation”. As a result, since the Global
Financial Crisis countries have resorted to the so-called
non-tariff measures in order to protect their national
industries (WTO, 2009).

These trade policies are murkier in the sense that they
are much more difficult to detect (Baldwin and Evenett,
2009). Protectionist actions based on non-tariff
measures (henceforth, NTM) include those policies
which hinder international competition and grant
benefits to local producers that do not involve a rise in
tariffs. Examples of those are sanitary and technical
requirements, which oblige imported products to abide
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by national standards regarding health and environmental
regulations. Other examples of such policies include
subsidies for exporting firms, requirements to buy local
inputs, tax-based incentives to export, or the
implementation of import and export quotas.

According to the Global Trade Alert database (htips://
www.globaltradealert.org/), important trade partners of the
Spanish economy, such as Germany, France, China,
Brazil or Russia, are among the countries that have
implemented the largest amount of protectionist NTMs
since the Global Financial Crisis. In addition, the
products that were targeted by these measures
represent important shares of Spanish exports. For
instance, vehicles, electrical machinery, pharmaceutical
products or plastic products have been hit by NTMs. All
in all, a total of 1,340 NTMs that affected Spanish
exports were implemented over the period 2009-2013.
Out of these, 1,118 were protectionist measures, while
only 222 were liberalizing ones (where liberalizing
measures include removals of protectionist measures
and new policies that reduce trade barriers). These
figures suggest that rising protectionism in the form of
NTMs might be hindering Spanish exports, given the
relevance of the trading partners implementing these
policies as well as the products targeted.

The microeconomic effects of the so-called murkier
protectionism

In Kirpichev and Moral-Benito (2018), we identify the
presence of non-tariff protectionist measures and
quantify their impact on exports of Spanish firms over
the period 2009-2013. For that purpose, we combine the
Global Trade Alert database at the product-country
level with micro-level data on Spanish exporting firms
by product-country from the Banco de Espafa's
Balance of Payments.

The contribution of our paper to the literature is
threefold: (i) we analyze the effects of protectionist
episodes consisting of increases in non-tariff measures,
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EFFECT OF PROTECTIONIST NON-TARIFF MEASURES ON EXPORT GROWTH TABLE 1
1) &) @)
Over time Across countries Across products
Non-tariff protectionist dummy -0.048*** -0.031*** -0.003
(s.e) 0.017 0.007 0.046
R-sq 0.24 0.29 0.43
# observations 132,381 129,807 43,855
# firms 12,564 8,771 5,170
# countries 187 196 145
# products 118 117 118
Fixed effects (FE):
Firm-country-product Yes No No
Firm-product-year No Yes No
Firm-country-year No No Yes
Firm Yes No No
Country No Yes No
Product No No Yes

NOTES: Dependent variable is export growth at the firm-country-product level. Standard errors in paretheses are clustered at the product-destination level.

Sample covers 2009-2013.

while most of the existing literature analyzes liberalizing
episodes consisting of tariff decreases (Lileeva and
Trefler, 2010; Topalova and Khandelwal, 2011; Pavcnik,
2002; Amiti and Konings, 2007); (i) we analyze the
effects of those measures on a country affected by
them (Spain in our case), while most of the existing
papers analyze the effects on local firms from the
country implementing the measures; (i) our results
suggest that trade protectionism in the form of non-
tariff measures have indeed reduced the exports and
productivity of Spanish exporters.

In order to identify the effect of non-tariff measures on
export performance at the product-destination level, we
consider the following specification:

Aln)(ipd,!:ﬁNTMpd,tJJ'_FE—"_gipd,! (1)

where X refers to export volume of product p to country
d from firm i in year . NIM,, is a dummy variable that
takes the value 1 if there is at least one non-tariff
measure affecting product p and country 4 and
implemented in year t—1. The measure can be either
protectionist or liberalizing. First, we inlcude protectionist
policies separately and then we repeat the exercise for
liberalizing measures (results do not vary when we
regress them jointly). Finally, different sets of fixed
effects (FE) are included in the specifications in order to
consider alternative strategies to enhance identification.

To be more concrete, we consider three types of
specifications. First, we exploit within time variation by
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including firm-product-country fixed effects. Identification
is thus based on a diff-in-diff strategy that compares the
change in exports in the same firm-product-country
triplet before and after the non-tariff protectionist
measure. Second, we include firm-product-year fixed
effects and use a diff-in-diff strategy comparing the
change in exports for the same firm-product-year triplet
across destinations (countries) with and without NTMs
implemented against Spain in the same year. Third,
we include firm-country-year fixed effects so that
identification is based on between-product variation for
the same firm-country-year triplet. We also add
some relevant covariates to these configurations such
as tariff barriers in order to control for possible
confounding factors.

Table 1 shows the results for these three different
configurations of fixed effects. In column (1) we report
the estimates for variation over time. The result is that
the introduction of a protectionist NTM reduces average
export growth by 4.8 pp. Column (2) uses variation
across destinations. Firm export growth is 3.1 pp. lower
on average in countries that have implemented
protectionist NTMs than in countries that have not
adopted such measures. All these effects are statistically
significant and have the expected sign. Finally, we find
non-significant effects in column (3), where we exploit
variation across products for the same firm-country-
year triplet. This lack of effect might reflect product
complementarities in exports at the firm level that are
not present across countries. In other words, the supply
chain is harder to adjust across products than across




FIRM-LEVEL EFFECTS OF NON-TARIFF MEASURES TABLE 2
M @ 3) )
Exports growth Output growth Employment growth TFP growth
Non-tariff protectionist dummy -0.045" -0.016™ -0.003 -0.027*
(s.e) 0.003 0.006 0.005 0.01
Non-tariff liberalizing dummy 0.050 0.005 0.014 0.000
(s.e) 0.051 0.008 0.009 0.015
R-sq 0.21 0.47 0.55 0.61
# observations 59,477 58,485 58,886 55,791
# firms 17,963 17,963 17,791 16,919
Firm fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Firm controls Yes Yes Yes Yes

NOTES: Dependent variable is export growth in column (1), output growth in column (2), employment growth in column (3) and TFP growth in column (4) at the
firm level. Sample covers 2009-2013. Standard errors in parenthesis are clustered at the firm level.

countries. For instance, imagine a firm exports a basket
of goods and one of them is subject to a protectionist
NTM. Then, it will be more costly for the firm to increase
exports of the other goods and reduce those of the
protected one than exporting the protected good to
some other country. Indeed, there are much less firms
exporting several products to the same country in our
data, only 5,170 firms against 8,771 exporting the same
product to several countries.

In the paper we perform additional exercises. We repeat
the estimation for liberalizing measures. The effect of a
removal of a protectionist NTM is smaller and not
statistically significant. This finding is consistent with
the presence of non-linearities in the impact of NTMs
depending on their nature, protectionist versus
liberalizing. Also, if non-tariff measures are implemented
in a broader package containing tariff measures,
omitting the latter would bias our estimates. However,
the inclusion of changes in tariff rates in the regression
does not alter significantly our estimates. Turning to the
different types of NTMs, we find particularly strong
negative effects of protectionist policies such as
financial measures and government procurement
regulations. In addition, we analyze the persistence of
NTMs by substituting our dependent variable based on
annual growth in Table 1 by cumulative growth over 1, 2
and 3 years. We find that protectionist measures have a
stronger effect over 2 years, while in the third year the
effect vanishes. This evidence suggests that NTMs are
costly in the short run but, overall, the firms that survive
learn how to adapt to the new scenario.

Finally, if firms are able to undo the NTM shocks by
increasing their exports to other product-destination
pairs, the negative impact on export growth at the
firm-product-destination level reported in Table 1
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would vanish at the firm level. In order to investigate
this possibility, we consider overall firm export
growth as our dependent variable and exposure to
non-tariff measures at the firm level as the regressor
of interest. In particular, we compute firm-level
exposure to NTMs as an export-weighted average of
the product-destination non-tariff dummy. The
resulting regressor ranges between zero and one and
can be interpreted as the share of firm's exports
exposed to the implementation of non-tariff
measures." A set of firm controls as well as firm and
year fixed effects are also included. In addition to
export growth at the firm level, we also consider three
alternative firm-level outcomes as our dependent
variable of interest, namely, employment, output
growth, and productivity growth.

Table 2 shows the results. In column (1) we find a
negative and statistically significant effect on export
growth at the firm level for protectionist measures and
not significant effects for liberalizing measures. In
column (2) we repeat the same exercise for output
growth, finding a sizeable negative and statistically
significant effect of protectionist NTMs. On average, the
introduction of a protectionist NTM reduces output
growth by 1.6 pp. Column (3) reports the same
specification for employment growth, where we do not
find statistically significant effects. Finally, column (4)
shows a negative effect on TFP growth coming from
protectionist NTMs. Overall, this evidence reinforces
the apparent negative effect of protectionist NTMs on
exporters' performance and the non-linear effect of
non-tariff measures.

! The average share in our sample is 7.2% while the median is 0
and the 90th percentile is 22.2%.




Conclusion

By combining non-tariff measures affecting Spain at the
product-country level with  firm-product-country
information on exports for Spanish firms over the years
2009-2013, we provide evidence in favor of the
hypothesis that non-tariff protectionist measures
significantly reduce export growth. The estimated
reduction in exports due to non-tariff barriers ranges
between 37 and 74% of the average export growth by
firm-product-destination in our sample. In contrast, the
impact of liberalizing measures is not statistically
significant. Moreover, firm exposure to non-tariff barriers
is associated to lower productivity growth (which is
traditionally used in the literature as a proxy for
consumer welfare).

Two main conclusions emerge from our analysis. On the
one hand, the rise of anti-globalization episodes like
Trump’s threats to free trade or Brexit is a legitimate
source of concern given the sizable costs that
protectionist non-tariff policies may imply. On the other
hand, the conventional “symmetry” assumption made
when estimating the effects of protectionism measures
using liberalization-based elasticities may not be
appropriate since the cost of protectionist measures
might be larger in magnitude than the gains from trade
liberalization.
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FINANCIAL INSTITUTIONS’ BUSINESS MODELS AND THE GLOBAL
TRANSMISSION OF MONETARY POLICY

SUMMARY OF BANCO DE ESPANA WORKING PAPER N° 1815

ISABEL ARGIMON, CLEMENS BONNER, RICARDO CORREA,

PATTY DUIJM, JON FROST, JAKOB DE HAAN, LEO DE HAAN

AND VIKTORS STEBUNOVS

Using Dutch, Spanish, and U.S. confidential supervisory
data this study finds marked heterogeneity in the
transmission of monetary policy across banks, insurance
companies, and pension funds, across the three banking
systems, and across banks within each banking system.
While insurance companies and pension funds do not
transmit home-country monetary policy internationally,
banks do, with the direction and strength of the
transmission determined by their business models and
balance sheet characteristics. The paper is part of the
latest project of the International Banking Research
Network.

Introduction

The crisis has provided new arguments and evidence
to the debate of the cross-border spillovers of monetary
policy. Theoretical and empirical literature has
considered, among other aspects, the role of global
liquidity, the response of exchange rates or asset prices
and the relevance of internationally active financial
institutions for the international transmission of
monetary shocks.

We analyze the transmission of monetary policy through
financial institutions from an outward perspective,
exploring how domestic financial institutions adjust
their foreign lending to changes in domestic monetary
policy, through both their affiliates located in other
countries and via direct cross-border lending
by headquarters. Specifically, we examine whether
banks headquartered in the Netherlands, Spain, and the
United States transmit their home country’s monetary
policy differently to other countries, which banks’
characteristics are relevant for the transmission and
whether these banks transmit monetary policy differently
compared to insurance companies and pensions funds
headquartered in the Netherlands. We use supervisory
data for financial institutions headquartered in the three
countries. We apply a common methodology for each
separate country-specific data set and combine only
the output, as due to their confidential nature, we cannot
share the data. Buch et al. 2018 detail the empirical
strategy and refer to the cross-country studies included
in the latest project of the International Banking
Research Network, of which this research is part.
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Business models for international activity

The choice of countries in our study is important, as
we not only explore how monetary policy transmits
internationally, but also assess whether financial
institutions with diverse business models react
differently to monetary policy. We explore different
dimensions of the internationalization strategy that
could explain the different responses.

Figure 1, summarizes the business models of the three
banking sectors, along two dimensions (Committee on
the Global Financial System, 2010). The first dimension
is related to banks’ management of liquidity across
their global offices. Banks that conduct a substantial
amount of intragroup funding are classified as
centralized. The second dimension is related to the
degree of local intermediation conducted by global
banks. Banks that perform most of their global
operations through cross-border lending follow a more
centralized approach, while decentralized banks use
subsidiaries or branches (together labelled local
affiliates) to conduct their foreign activities. Such a
distinction is similar to the approach followed in
McCauley et al. (2010) to classify global banks into
multinational and international banks.

DEGREE OF BANKS’ (DE)CENTRALIZATION FIGURE 1
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NOTE: Intragroup funding is the share of total foreign intragroup liabilities to total
liabilities. A higher score indicates a more centralized country. Local intermedia-
tion is the minima of local assets and local liabilities for each counterparty
country summed over all counterparties and then divided by total foreign
claims. A higher score indicates a less centralized country. The vertical and
horizontal dashed lines represent the 75" percentile of the historical (since 2000)
distribution of the respective variables. The data for this figure are from the BIS
International Banking Statistics.
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The figure reports measures of intragroup funding and
local intermediation for Dutch, Spanish, and U.S. banks
at four points in time: 2000:Q4, 2005:Q4, 2010:Q4, and
2015:Q4. At these four points in time, it is clear that the
banking sectors of the Netherlands (NL), Spain (ES),
and the United States (US) follow different business
models to conduct their foreign activities. Spanish
banks are mostly located in the lower-right quadrant,
with low intragroup funding and high local intermediation,
while the U.S. banks are mostly located in the upper left
quadrant, with low local intermediation and high
intragroup funding. The Dutch banking sector mostly
falls in between. These differences in business models
may help us explain the reaction of banks located in
these countries to monetary policy.

Monetary policy and business model

To test for the relevance of financial institutions’
business models on the international transmission of
home-country monetary policy, we divide banks
according to the type of foreign activities in which they
participate. Specifically, we compare banks that mostly
operate by lending to foreign residents from the head
office to those banks that establish affiliates abroad to
cater to their foreign clients. We label the first type of
banks “centralized”, while the second type are labeled
“decentralized”.

To formally test our hypothesis, we estimate equations
that explain the change in foreign claims of a bank 4 on
a given country j at a given time ¢ @Aar,.), using bank-
level confidential quarterly reports submitted by banks
to the prudential supervisor of the corresponding
country (the DNB, the BdE, and the Federal Reserve),
covering the period 2000:Q1 to 2014:Q4 for Spanish
banks and 2000:Q1 to 2015:Q4 for U.S. and Dutch banks.
For insurance companies and pension funds, the data
on foreign claims by country is collected by DNB as part
of the Dutch balance of payment statistics, which is
available at a quarterly frequency over the period
2006:Q1-2015:Q4. We merge this information with
quarterly balance sheet reports submitted by financial
institutions to their respective supervisors.

Monetary policy is captured by either the nominal
policy rate or the shadow rate (Krippner, 2013) for the
home country of a given bank (the euro area rates for
Dutch and Spanish banks) (AMPﬁ‘,’(’”“”"‘). Although during
most of the period under consideration monetary
policy was loosened, there were also periods when policy
became more restrictive. For instance, there is a
monetary tightening cycle just prior to the Global
Financial Crisis (GFC).
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To identify the channels of monetary policy transmission
for banks, we use the technique introduced by Kashyap
and Stein (2000) and later applied by Cetorelli and
Goldberg (2012) to the international context. We explore
both the lending channel, with variables that may
capture funding frictions such as size, and the portfolio
channel with frictions that may affect the asset side of
banks’ balance sheets such as the capital ratio. To
identify the effect of monetary policy in the cross-
section of banks and specifically the role of banks’
business model, we introduce an indicator of bank’s
centralization (Decentral, , ). We also include control
variables for banks (XbH), for domestic macro-financial
conditions (Z“"*), for destination-country credit
demand (Zj,t—l) and for global factors (V1X ). In particular,
we estimate the following equation:

domestic domestic

_ K
AYb,j,t =a, + zk:{) (a1,k AMPt—k + Oy AMPt—k
* Decentralb,, ) + o, Decentral, ,  +a,X, |

domestic
+ 0(5 Zz—] + a6 Zj,t—I + 0[7 VI)(H +fb +J§' + gb,j,z

We expect that banks that follow a centralized model
are more likely to be affected by domestic monetary
policy. In contrast, those that operate mostly through
decentralized foreign offices may be less sensitive to
changes in domestic monetary policy. In particular, we
expect that monetary policy tightening leads to a
reduction in both cross-border and local claims for
centralized banks. In contrast, we do not have a prior on
the total effect of monetary policy on cross-border
claims for decentralized banks and we expect no effect
on local claims.

Our results show that U.S. banks, which follow a more
centralized business model, are more sensitive to
domestic monetary policy changes than Dutch and
Spanish banks. When we conduct tests to assess the
importance of the bank lending channel on these banks,
we find that larger U.S. banks increase their foreign
exposures as monetary policy tightens. In contrast,
monetary policy appears to have a more negative effect
on the foreign exposures of the more decentralized
Dutch and Spanish banks.

We also test whether banks react to monetary policy
through the portfolio channel. We find that U.S. banks
with higher capital levels decrease their international
exposures as monetary policy tightens. We find similar
differences based on capitalization for the Netherlands
for cross-border claims, while Spanish banks do not
show any significant differences in their reaction to
monetary policy across levels of capitalization.

We further analyze the impact of monetary policy on
banks by comparing the reaction of centralized




and decentralized institutions to policy rate changes
within a country. We find that Dutch and Spanish banks
change their international exposures depending on their
business models. Decentralized Dutch banks increase
their cross-border claims as domestic monetary policy
tightens. Similarly, decentralized banks in Spain
increase their cross-border and total claims as policy
tightens, tilting their portfolios towards foreign claims.
It appears that global Spanish banks with foreign
affiliates are more willing to increase their cross-border
claims as a response to tighter monetary policy,
perhaps as a complement to the activities conducted
in those foreign offices.

Lastly, we find that insurance companies and pension
funds do not change their foreign claims in response to
monetary policy changes.

Conclusions

The existence of spillover effects from monetary policy
into financial institutions’ lending activity across
countries affects policy efficiency and financial stability.
Bank-specific characteristics and specifically its
international business model, as captured by an indicator
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of decentralized management, affects how banks
international lending adjusts to domestic monetary
policy stance.
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PRICE STRATEGIES OF INDEPENDENT AND BRANDED

DEALERS IN RETAIL GAS MARKET. THE CASE

OF A CONTRACT REFORM IN SPAIN

SUMMARY OF BANCO DE ESPANA WORKING PAPER N° 1818

PILAR CUADRADO, AITOR LACUESTA, MARIA DE LOS LLANOS MATEA
AND F. JAVIER PALENGIA-GONZALEZ

We analyse how the contract structure between gas
stations and the wholesale operator affects price
Strategies. Using daily data on prices of different gas
stations in Spain, and exploiting the introduction of a
regional excise duty in gas stations, the paper finds that
independent dealers charge lower margins and react
more to competition than supplier operated and
branded dealers. We use this result to interpret the
inexistent reduction in markups that followed an increase
in independent stations due to a change in the Spanish
regulation that took place in 2013.

Introduction

Between 2011 and 2012 the Euro Area pre-tax
gasoline prices peaked from almost 600 euros/000
liter on the 3 of January 2011 to 800 euros/000 liter
on the 27" of August 2012. The increase in Spain was
from 622 euros/000 liter to almost 820 euros/000 litre.
This raise in prices increased the public concern
regarding the competitive behaviour of the retail gas
market and whether dealers, especially those more
attached to the upstream supplier, were benefiting
from positive oil price shocks. In this paper we
analyse how price stations with different upstream
supply contracts are affected by changes in the
marginal cost of nearby competitors. We do so by
exploiting the introduction of heterogeneous regional
excise duties.

Understanding the price setting behaviour of the retail
gasoline market is important because most of the
automotive fuel is channelled through the gas station
network. Moreover, according to the input output
tables, gasoline is an important input in many key
sectors such as transportation and electricity. Using
the Spanish network of gas stations as a case study to
analyse this question is interesting in the international
context because (1) historically, station ownership has
been very concentrated among upstream suppliers;
and (2) Spain reacted to the raise in international oil
prices by passing a new regulation with the aim of
increasing competition in the retail segment by
changing the long lasting relationship between retailers
and suppliers.
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Pricing strategies in the retail gas sector by type
of contract

In order to explore the price setting behaviour of gas
retailers in Spain, we exploit a database of daily 95
octane gas prices, as notified by each gas station to the
Ministry of Energy, Tourism and the Digital Agenda,
covering the period January 1st 2011 to December 31st
2017. Note that gas stations are required to send
information on the prices charged, as well as on price
changes and gas station closures. Note also that prices
are gross of discounts and we have deducted taxes in
order to eliminate the possible distortions generated by
local tax differences. There are around 10,000 fuel
stations distributed along the Spanish territory. Moreover,
the database contains information on the type of contract
that the gas station has with respect to the major supplier.
There are three types of contract arrangements:1)
“Independent” gas stations have no exclusive dealing
arrangements with any major supplier; 2) gas stations
directly operated to a supplier (“supplier operated”); and
3) “branded” dealers, meaning those managed by an
independent operator with an exclusivity contract that
guarantees the supply of fuel from one single supplier.

The following equation estimates differences of
markups, defined as the pre-tax price of the 95 octane
gasoline minus the international wholesale price, by
type of contract:

p,,—8as,= constant + Zj:{

N % .
‘branded,supplier} a(]) contraCI(/)[,z
+ Bcomp, +y, + epsilon,,

where, p, refers to the pre-tax retail gas price in euros
per liter of the i station at the  period and gas, to the
wholesale price in international markets. The two
dummy variables contract, are set equal to one when the
contract subscribed by the i station corresponds with
the type of contractj and their values are zero otherwise.
The number of competitors comp,, is defined as the
number of gas stations within a radium of 15 km. In
order to capture differences in the demand by location
and time we incorporate dummy variables of area and
time captured by y, . Finally, epsilon,  is a random error
term. In this setting, the constant is the average markup
of independent dealers, and average markups of
branded and supply operated stations are characterized
by constant + o
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STABLE LONG RELATIONSHIPS TABLE 1
First Second Third Fourth
Specification Specification Specification Specification
STABLE LONG RELATIONSHIPS
Dependent variable:
Pt —gas:
Competitors; -0.0000548*** -0.0000662*** 0.000000887 0.00000587
(0.000) (0.000) (0.975) (0.84)
Contract;;

Branded dealer

0.0269746™**

0.0277505***

0.0265198"**

0.0272814***

(0.000) (0.000) (0.000) (0.000)
Supplier operated dealer 0.0253902"** 0.02581*** 0.0256511** 0.0261756**
(0.000) (0.000) (0.000) (0.000)
CONSTANT 0.15043741 (a) 0.15059596 (a) 0.1475661** 0.1468385**
(0.000) (0.000)
Daily fixed effects Yes Yes No No
Municipality fixed effects Yes No No No
Zip code fixed effects No Yes No No
Daily and muncipality fixed effects No No Yes No
Daily and zip code fixed effects No No No Yes
Number of observations 21,156,573 21,190,843 21,156,573 21,190,843
Adjusted R? 0.505 0.522 0.637 0.633
Prob > F 0 0 0 0

SOURCE: Author's calculations.

NOTES: Robust p-values standar errors are reported in parenthesis. The asterisks *, ** and *** indicate significance at a confidence level of 90%, 95% and

99%, respectively.

a These constants correspond to the average of predicted values for the dependent variable in the correspondent regression case. Hence, it is not fully comparable
with the estimated constants for the others two especifications where there is a baseline for a specific day and a particular geographic zone.

Table 1 shows the results. As it is observed in columns
1 to 4, independent dealers are the ones setting the
lowest markups (15 cents/liter in average over
the analyzed period), while markups of supplier operated
and branded dealers are higher and very similar to each
other (around an additional 2.5 cent/liter).

One potential explanation for those lower markups is
that independent stations compete more fiercely against
other nearby stations. In order to have a clean natural
experiment of how competition affect prices, we exploit
exogenous changes in marginal costs of actual
competitors by different types of gasoline dealers. In
particular, we use a discretional regional excise duty
(IVMDH) levied on competing gasoline stations.
The IVMDH is an excise duty levied on the volume of
fuel sold. It was introduced in 2002 in order to increase
the revenues of the regional governments. Since then,
regions could decide to establish a tax subject to a
ceiling that is currently set at 4.8 cent /liter. Most of the
regions only decided to use this possibility during
the last recession, as a way to alleviate their fiscal
problems. That is the reason why, within a particular
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local market, the imposition of this tax is exogenous
to local economic conditions, being more generally
related to regional fiscal problems. The paper shows
that there is enough variation by region and time to
identify changes in markups of bordering stations.

We estimate the following equation:

— . % .
px,ligast - Z/’ = {branded supplier} 'B(])Compi,zH_ iozzfﬁggt(])xt
ij = {branded,supplier} ﬁ (])I(Comp r,tlg ¢ )*leIVMHD *contraCt(])i,l
ij = {branded supplier} ﬁ (])](Comp l{}GWEV”MDH )*le}l’MHD *ContraCt(])i,t

+’u!+ 6t+ Ei,t

Where I(compl.{{if-"m”VMD” ) is @ dummy variable indicating
that the station has at least one competitor that faces a
fiscal disadvantage and /(comp™ ™) is a dummy
indicating that the station has at least one competitor
that faces a fiscal advantage. The variable Dif,,
indicates the size of the difference in taxes between one
region and the other. As a consequence, the coefficients
B and f(j) identify the percentage of the differential
tax relative to that of the competitor that is passed to
the consumers via prices. As an example, S(j)" = 1
means that the gas station with a fiscal advantage




charges 100% of the tax differential to their consumers,
whereas f(j) = -1 means that the gas station with fiscal
disadvantage reduces its markup by the total amount of
the tax-differential.

The first specification in table 2 shows that gas stations
that are at the border and have a fiscal disadvantage
tend to reduce their markups. The economic magnitude
of this decrease is 60% of the size of the imposed tax.
These results are consistent with those obtained by
Stolper (2016), suggesting that those stations with more

STABLE LONG RELATIONSHIPS TABLE 2
First Second
Specification Specification
STABLE LONG RELATIONSHIPS
Dependent variable:
Pit —gast
Total competitors ;; -0.000279**
(0.000)
Independent dealer -0.0003942**
(0.000)
Branded dealer -0.000232***
(0.000)
Supplier operated dealer -0.0002719***
(0.000)
Competitors with fiscal 0.00000215
disadvantage; ; (0.757)
Independent dealer 0.0000485***
(0.004.000)
Branded dealer 0.0000439
©)
Supplier operated dealer -0.0000429***
(0.000)
Competitors with fiscal -0.0023408"
advantage ;; (0.000)
Independent dealer -0.0025289***
(0.000)
Branded dealer -0.001867***
(0.000)
Supplier operated dealer -0.0026567***
(0.000)
Fixed effects in petrol stations Yes Yes
Fixed effects in day Yes Yes
Number of observations 21,190,762 21,190,762
Adjusted R? 0.647 0.647
Prob > F 0 0

SOURCE: Author's calculations.

NOTE: Robust p-values standar errors are reported in parenthesis. The
asterisks *, ** and *** indicate significance at a confidence level of 90%, 95%
and 99%, respectively.
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competition tend to reduce the pass through of levied
tax. On the other hand, those stations that do not face
the levy do not increase markups, since the magnitude
of the coefficient is very small.

The second specification repeats the exercise but
distinguishing by type of gas station. We observe
differences by type of contractual arrangement. In
particular, independent stations with a fiscal
disadvantage appear to decrease their markups to
fully compensate for their higher marginal costs
(@ coefficient of 1 suggests a 100% decrease of
markups). On the other hand, neither supplier operated,
nor branded dealers react as much. In particular,
supplier operated dealers reduce their markups 51%,
whereas branded dealers decrease them by 38%.
Finally, regardless of the type of contract, the increase
in markups of disadvantage competitors is not relevant
quantitatively.

We interpret these results as suggestive evidence that
real competition, defined as a change in the actual
marginal cost of current competitors, affect all gas
stations and especially, those that are independent.

Discussion of recent developments in gasoline markets

We use those results to interpret the effect on prices of
a regulation change in Spain that occurred after the
increase in oil prices in 2012. As the requirements to
open a gas station were eased in 2013, the number of
gas stations went up from 8,979 to 9,805 in 2017.
This increase is almost fully attributed to new
independent stations. Despite this increase, the
paper finds that only Spanish independent dealers
decreased their markups after 2013, while other
dealers increased them. One potential explanation is
that the relevant market for different dealers might
differ. It might be the case that independent dealers,
which were increasing in number (es