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Abstract
Limited attention and selective memory are key behavioral factors identified in the
literature on cognitive biases and economic outcomes. We investigate how events trigger
selective recall and thus change economic behavior. Following public disagreement
between German and Greek politicians, Greek consumers drastically reduced their
purchases of German automobiles – especially in areas affected by German reprisals
during World War II. In response to contemporary political disagreements, Greeks
living in areas where German troops committed massacres curtailed their purchases of
German cars to a greater extent than those elsewhere. Current events can reactivate
past memories, having a first-order effect on purchasing behavior.
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The past is never dead. It’s not
even past.
—William Faulkner
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Introduction

Theoretical research in behavioral economics posits that limited attention, fallible memory, and salience all affect individual decision making.1 Models of limited attention typically predict underreaction to news, and there is substantial empirical support for this
prediction. Investors, for example, often react slowly to earnings news released on Fridays
or on days when many other companies are reporting (DellaVigna and Pollet, 2009; Hirshleifer et al., 2009); similarly, consumers change their behavior only gradually in response
to the rankings of hospitals and colleges (Pope, 2009). Attention effects might play a
role in the delayed adoption of new production techniques in developing countries (Duflo
et al., 2011; Hanna et al., 2014).2 Also, savings can be increased by reminding people
about the importance of retirement savings (Karlan et al., 2016). Complementary research in macroeconomics has explored the implications of inattention for business cycles
(Mankiw and Reis, 2002; Sims, 2003).
A closely related theoretical literature on memory limitations leads to the opposite
prediction – namely, that news can lead to sharp changes in behavior if it “brings back”
memories of past events (Mullainathan, 2002).3 Such remembrance is more likely to occur
if the current situation is similar to the past one, a scenario that encourages recall or (in
the language of cognitive psychology) “associativeness”. Some results in experimental
psychology bear out the predictions of limited-memory models (Serman and Kim, 2002),
yet there is no compelling evidence for any appreciable changes in economic behavior that
are due to a suddenly remembered past. There is also only limited evidence that either
limited attention or limited memory can have a significant effect on aggregate economic
outcomes.4
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Simon (1955); Kahneman and Tversky (1982); Akerlof (1991); Gabaix et al. (2006); Köszegi and
Szeidl (2013); Schwartzstein (2014).
2
Another prominent finding is that excise taxes, which are included in the final price, reduce demand
more than sales taxes, which are normally charged only at checkout (Chetty et al., 2009).
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Salience-based models such as those offered by Gennaioli and Shleifer (2010) and Bordalo et al.
(2015) combine limited attention with limited memory; these models can accommodate both under- and
overreactions.
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One important exception are Malmendier and Nagel (2011) and Malmendier and Nagel (2016), who
show that long-lingering memories of major economic upheavals such as the Great Depression or high
inflation in the 1970s can influence expectations both at the individual and the aggregate level, and affect
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In this paper, we examine the interaction between contemporary events and local
memory in a recent setting with high stakes for the agents involved: the sales of German
cars in Greece during the sovereign debt crisis of 2010–2014. We show how local memory
affected reactions to news, leading to much larger changes in some areas than in others.
Before Greece could receive bailout loans from the European Union, it was required to
implement stringent austerity measures. The German government in particular pushed
for these belt-tightening measures. German newspapers were quick to blame “lazy Southerners” in Greece and elsewhere for their travails. The proposed policies created public
discord between the German and Greek governments, and memories of past violent conflict quickly resurfaced. During the occupation of Greece in 1941–1944, the German
armed forces committed numerous war crimes, including mass executions of civilians; Occupation policies also triggered a major famine (Mazower, 1995). As public exchanges
between German and Greek politicians grew increasingly acrimonious after 2010, Greek
demonstrators waved placards of Angela Merkel in Nazi uniform while protesting against
the rise of a “Fourth Reich” in the form of EU-imposed austerity. In addition, consumer
groups called for a boycott of German products.
We focus on car purchases because cars are an iconic German product.5 Such purchases also represent a major investment for the average consumer. To pin down the
importance of associativeness of memory, we focus on within-country differences in reactions to a public event: the sudden eruption of German–Greek animosity. In their bid to
suppress partisan activity, German occupying forces carried out numerous reprisals that
often involved burning whole villages and killing the entire (male) civilian population in
the vicinity of partisan attacks (Mazower, 1995). The number and intensity of German
massacres varied within Greece. We collect detailed geographical data on the location of
German massacres during the Occupation, 1941–1944. To measure the severity of these
attacks at the local level, we use the 1940 share of a prefecture’s population living in towns
affected by massacres. For that purpose we rely on lists drawn up by the Greek government designating localities as “martyred towns”; that designation is based on criteria that
include the percentage of homes destroyed and the loss of human life. The locations of
these martyred towns are then matched to prefecture-level car registration data.
We also compile an index of German–Greek political clashes based on articles in the

overall asset returns. Relatedly, Koudijs and Voth (2016, forthcoming) show that personal experience in
lending to stock market speculators shifted the Amsterdam stock market’s aggregate risk-bearing capacity
in the 1770s.
5

Some car manufactures use idiomatic and hard-to-pronounce German slogans in their advertising
abro ad so as to polish their German credentials (as when Audi proclaimed “Vorsprung durch Technik”
[advancement through technology] in English-speaking countries).
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leading Greek newspaper, Kathimerini. This index identifies an upsurge of conflict after
2010, with several periods of extremely high public animosity. Public clashes between the
German and Greek governments sharply reduced overall sales of German automobiles.
Yet this effect was not uniform across Greece: in some areas, there was hardly any change
in sales; elsewhere, a large decline was observed in the German market share. We find
that the greater the number and intensity of massacres in a Greek prefecture, the greater
the decline in the German market share.
Figure 1 illustrates the timing and magnitude of effects. This figure plots the share
of articles devoted to contemporary German–Greek conflict alongside the difference –
between reprisal and non-reprisal prefectures – in the market share of German autos.
Until the outbreak of EU-related conflict, the average difference in German market share
between reprisal and non-reprisal towns fluctuated around 0. Thereafter, this gap became
large and negative, growing at an especially rapid pace during the period of maximum
animosity just after the Greek default in 2012. As the German Finance Minister and the
Greek President publicly traded insults, the difference (between reprisal and non-reprisal
prefectures) in the market share of German cars grew to more than 1 percentage point
(approximately two standard deviations); it then took a year for that difference to vanish.
The effect is both large and significant. Once we take correlates into account, the
effect of a “conflict month” on the German car market share in areas with massacres
becomes even larger – rising to 3.4 percentage points. Since the pre-crisis market share for
German manufacturers was 23 percent, it follows that the decline represents a persuasion
rate of 15 percent.6 This value represents the additional decline of German market share
in massacre provinces, and the effect is large. Only five of the 24 studies surveyed by
DellaVigna and Gentzkow (2009) have similar or higher persuasion rates. These results
suggest that consumer behavior, even in the case of big-ticket items like cars, can respond
strongly to a combination of general public sentiment and local memories. Where earlier
German atrocities became more salient as a result of current events, German car sales
plummeted much faster than in other areas.
Areas with a history of political radicalization in the past - like higher Communist vote
shares - show bigger declines in German car sales during the crisis. Where the right-wing
radical party “Golden Dawn” won many votes, the backlash against German producers was
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The persuasion rate calculates the share of those “at risk” of changing their minds that actually do so;
for details, see DellaVigna and Gentzkow (2009). In the case of German car sales in Greece, 77 percent
of Greek car buyers were already intending to buy other brands. Hence these consumers could not make
their displeasure known by refusing to buy German cars; only the 23 percent of buyers who had previously
opted for German cars could stop doing so. So given this 23 percent pre-crisis market share, a decline of
3.4 percentage points results in a 15 percent persuasion rate (since 3.4/23 = 14.8%).
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also greater. In areas with numerous Facebook groups dedicated to boycotting German
products, the German market share fell more during the crisis, and interaction effects
with our measure of past massacres are markedly larger. We also show that our findings
are robust to removing luxury cars from the sample – a key concern since many German
manufacturers specialize in high-end cars. We also examine the effect of using alternative
measures of recent political conflict, and of reprisal status. The decline in German car
sales does not reflect postponed purchases – car sales lost for German producers go to
other manufacturers. Finally, we examine the effect of unobservables using the Altonji
et al. (2005) and Oster (2013) measures of coefficient change, and we use randomization
inference for determining significance levels.
Besides relating to the economics literature that addresses limited attention and memory as possible causes of behavioral biases, our paper also has connections with two
other literatures. First, we contribute to research on cultural factors as a determinant
of economic behavior. Attitudes can persist over long periods: Italian cities that were
self-governing in the Middle Ages are richer and more civic-minded today (Guiso et al.,
2008), areas of Africa affected by 19th-century slave hunts exhibit lower present-day trust
(Nunn and Wantchekon, 2011), and German cities that persecuted Jews during the Black
Death were markedly more anti-Semitic, in the 1920s and 1930s, than other German
cities (Voigtländer and Voth, 2012). That being said, culture can also change quickly.
For example: attitudes toward pre-marital sex have been transformed in the last century
(Fernández-Villaverde et al., 2014); Islam changed from an open and tolerant religion to a
relatively intolerant one (Chaney, 2016); and Franco–German conflict, recurring over two
centuries while seemingly rooted in cultural differences (Mann, 1916), has all but vanished
in the last 50 years. One of the key challenges in cultural economics is to develop a better
understanding of why cultural attitudes persist under some conditions but change under
others. In tracing the economic effects of culture, the literature has focused mainly on
persistent and long-term aspects. Thus, for instance, countries that fought numerous wars
in the past trade less with each other in the present and also engage in less foreign direct
investment (Guiso et al., 2009). Likewise, the fertility behavior of immigrants’ children is
affected by their parents’ country of origin (Fernández and Fogli, 2006), language characteristics are associated with savings behavior (Chen, 2013), and inherited trust from
earlier generations can affect national growth rates (Algan and Cahuc, 2010). Underexplored, however, is the extent to which cultural attitudes interact with political events to
create short-term changes in economic behavior.
Second, we connect with the literature on political conflict, boycotts, and consumer
behavior. In an experimental study, Maheswaran and Chen (2006) show that, when
primed with negative associations about a country, subjects are less likely to buy its
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products.7 Boycotts are frequently used to articulate political views, and more than
half of the top US brands were targeted by a boycott in the period 1980–2000. Yet
their effectiveness is doubtful,8 because of mixed evidence that consumer behavior is
directly influenced by calls for political action. For example, boycotts of French wine
after the country’s failure to support the US invasion of Iraq were probably ineffective
(Ashenfelter et al., 2007).9 Teoh et al. (1999) report that the boycott of firms with South
African holdings had no clear effect on those firms’ stock prices. In general, the valuations
of firms targeted by boycotts are little changed (Koku et al., 1997). Counterexamples
include a decline in tourist visits by Americans to France after 2003 (Michaels and Zhi,
2010), lower French car sales in China during the 2008 Olympics (Hong et al., 2011),
and evidence that the sales of French-sounding products slumped following the Iraq War
(Pandya and Venkatesan, 2016). The paper closest in spirit to ours is Fisman et al. (2014);
these authors examine changes in the stock market values of Chinese and Japanese firms
after a cooling of Sino–Japanese relations in 2005. Those relations deteriorated following
the introduction of Japanese textbooks that downplayed war crimes committed during
Japan’s invasion of China in the 1930s. The stock prices of firms with more mainland
Chinese sales exposure suffered more, and effects were strongest in industries with major
public-sector involvement. There was no effect on the stock prices of consumer goods
producers.
We make three contributions to the existing literature. First, we document dramatic
changes as a result of time variation in the recall of memories as a function of a region’s exposure (or not) to German war crimes that occurred seven decades prior. Where
present-day conflict with Germany could evoke negative memories, that conflict had a
greater effect on consumer behavior. Second, we are among the first to present clear
evidence that politically motivated conflict directly influences consumer behavior and
that location-specific interpretations of the past can modify these responses. Third, we
show that behavioral changes due to memory limitations can affect aggregate economic
outcomes, such as the market share of a major car-manufacturing nation.
The paper proceeds as follows. Section 2 describes the history and background of
German–Greek conflict since 1941; it also introduces our data sources. In Section 3 we
summarize the main results before presenting robustness checks and extensions. Section 4
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The heuristic of affect, or “gut feeling”, is often used by humans to guide their own behavior (Kahneman, 2011) and could well have evolutionary origins (Boyd and Richerson, 1985).
8

Sen et al. (2001) and John and Klein (2003) argue that free-rider problems make it difficult for
boycotts to succeed.
9

Although Chavis and Leslie (2009) conclude that French wine sales in the United States did suffer
once the war in Iraq started.
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discusses mechanisms that might account for our findings. We conclude in Section 5.

2

Historical background and data description

In this section, we briefly summarize the history of German–Greek conflict during World
War II as well as the sovereign debt crisis starting in 2010. We also introduce the data on
car registrations and describe our measures of news-based conflict and German reprisals.

2.1

Germany’s wartime Occupation of Greece

In May 1941, Axis forces occupied Greece. The country was divided into three occupation
zones, of which the largest was administered by Italy. Germany occupied less territory
but controlled crucial locations including Athens, Thessaloniki, and Crete. Bulgaria administered a relatively small part of the country close to its own borders. From the
beginning, the civilian population suffered from expropriations and plunder. The German
armed forces requisitioned foodstuffs on a vast scale, leading to a major famine during the
winter of 1941–1942. It is estimated that altogether 300,000 died, and the period survives
in Greek collective memory (Hionidou, 2006).
Throughout Eastern Europe, the German armed forces penalized civilian populations
in retaliation for partisan attacks. The shooting of potentially uninvolved civilians in
areas of armed resistance was first authorized in April 1941 in Yugoslavia (Mazower,
1995), and it became standard practice in anti-partisan operations. The High Command
of the German Armed Forces (OKW-Oberkommando der Wehrmacht) laid down precise
quotas for reprisal killings: 100 civilians were to be shot for each German soldier killed in
a partisan attack, 50 for each soldier wounded, and so forth.
In Greece, the first reprisals followed the capture of Crete (Nessou, 2009). General
Student, the first German commander of Crete, instructed his forces to “leave aside all
formalities and deliberately dispense with special courts”. In Kondomari, Crete, German
troops shot 19 on 2 June 1941, after a German officer was killed (Meyer, 2002). Partisan
attacks were often followed by indiscriminate shootings of civilians and the destruction of
every village within a certain distance of the attack. By 1944, an estimated 2,000–3,000
Greek civilians had been executed by German armed forces on Crete alone, and 1,600 (of
6,500 in total) towns and villages had been destroyed (Nessou, 2009, p. 204).
After the Italian surrender in 1943, German forces took over the Italian-occupied
zone. Following this expansion of German-occupied territory, conflict between guerrilla
groups (andartes; mostly the Communist-led ELAS) and the Wehrmacht intensified. For
example, the northwestern Greek town of Mousiotitsa saw 153 of its inhabitants killed,
including women and children, on July 25, 1943, and another 15 localities in the area
7

were destroyed by the Germans (Nessou, 2009). Similarly gruesome massacres occurred
in Kalavryta (in the Peloponnese) and in Distomo (near Delphi). After the war, the
Greek Ministry of Reconstruction estimated that some 30,000 Greeks may have perished
in reprisal attacks by German forces (Doxiadis, 1947).10
Memories of Nazi massacres during the Occupation are never far from the surface
in Greece today. Family members of the victims of Distomo have sued for reparation
payments, taking their case to the German courts and to the International Court of Human
Rights. Although Germany’s Constitutional Court dismissed the case in 2003, it was
recently revived when an Italian court awarded victims’ descendants an Italian property
owned by a German non-governmental organization. The case reached the International
Court in 2012, at the height of the Greek debt crisis, and was featured prominently in
the Greek press.11
In Greece, four presidential decrees issued between 1993 and 2005 designated a number
of municipalities and communes as “martyred towns”. Localities in this category were
determined – by a committee created in 1997 by the Ministry of Internal Affairs and
Public Administration – to have suffered large material and human losses during the
period 1941–1944. The list of locations includes 78 towns, of which 72 were destroyed by
the Germans. Figure 2 shows the regional distribution of affected localities. All places on
the list of martyred towns suffered reprisals; they were not destroyed by bombing during
the war or during the Allied invasion. Of the 72 destroyed towns, 54 witnessed mass
executions of civilians; the other 18 were burnt to the ground in retaliation for insurgency
attacks against German armed forces in their vicinity (Nessou, 2009). We construct a
prefecture-level index of exposure to German reprisals as the share of the prefecture’s
total population in 1940 that lived in martyred localities. We adopt this approach because
data on car registrations, our main dependent variable, are not available at a lower level
of aggregation than the prefecture.

2.2

German–Greek relations during the Greek crisis

The Greek sovereign debt crisis began in late 2009, when revised budget deficit figures
revealed the country’s dire financial situation. This discovery led to successive downgrades
of its credit rating. Eventually, with debt markets all but closed to the Greek government,
an EU bailout became inevitable. From the beginning, the German government was skep-
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This figure does not include Jewish Greeks, shipped to death camps or murdered in Greece, nor
victims of starvation.
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“The government in the Hague for Distomo”, Kathimerini, 13 January 2011.
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tical of a financial rescue for Greece, emphasizing the scale of tax evasion and corruption
as key obstacles to any permanent improvement.12 It finally agreed to the bailout in
exchange for harsh austerity measures. Greek public opinion accordingly saw Germany
as the instigator of foreign-imposed austerity. The reaction was immediate and intense:
in February 2010, the Greek Consumers Association called for a boycott of German products – explicitly highlighting the importance of cars.13 It also explained to consumers
how barcodes could be read to identify German goods on supermarket shelves.
Incendiary press coverage amplified the animosity. German newspapers portrayed
Greeks as lazy cheaters living it up at the expense of German taxpayers.14 The cover
page of a German weekly featured Aphrodite making a rude gesture; a tabloid urged
Greece to sell some of its islands to repay its debts.15 As the Greek economy contracted
and unemployment surged amid severe cutbacks of government services and support payments, anti-German sentiment in Greece deepened. In early 2012, Greek president Karolos
Papoulias publicly complained that the entire country was being insulted by the German
finance minister Wolfgang Schäuble.16 During the 2012 visit of German chancellor Angela Merkel to Athens, thousands of demonstrators filled the streets of Athens.17 Table 1
summarizes the key events of this crisis.
After 2010, war crimes and unpaid German reparations were mentioned much more
frequently in the Greek press. Former foreign minister Stavros Dimas, addressing the
Greek parliament in March 2011, reminded everyone that Greece never waived its right
to claim reparations and that a forced loan taken out by Germany during the Occupation
had not been repaid.18
An article in the English Daily Telegraph illustrates how past conflict grew in importance after the start of the debt crisis. This piece profiled the life of Eleftherios Basdekis,
who spent his “entire life beneath a German cloud”. A survivor of the Distomo massacre,
he eventually built a successful trucking business that went bankrupt during the sovereign
debt crisis. The article also cited a mother from Distomo saying that she “hated Germany”,
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“German ‘no’ to facilitating the repayment of the 110 billion euros”, Kathimerini, 13 October 2010.
Research based on Greek bank lending data illustrates the scale of unreported income, concluding that
as much as 30% of the country’s deficit may have been driven by tax evasion (Artavanis et al., 2016,
forthcoming).
13

Greek Consumers Association, 13 February 2012.
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“Die Griechenland-Pleite”, Focus Magazine, Nr. 8, 2010.
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“Verkauft doch eure Inseln, ihr Pleite-Griechen”, Bild, 27 October 2010.
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“Greek president attacks German minister’s ‘insults’ ”, Reuters, 15 February 2012.
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“Athens protests amid Angela Merkel’s visit”, BBC, 9 October 2012.
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“The issue of German reparations is open but . . . ”, Kathimerini, 28 March 2012.
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that Angela Merkel was “a monster”, and that the Germans “killed Distomo; they stole
our gold; they belittle Greece.” A bar owner is quoted as saying “five years ago, no one
had any problem with Germany. But now people are getting upset. The Germans say we
are lazy, which is not fair.” 19
As the Daily Telegraph piece illustrates, hatred of Germans resurfaced after the outbreak of the debt crisis. In addition, Greeks from towns destroyed after 1941 often interpreted recent acrimony in the light of that earlier conflict. We hypothesize that collective
memories of the German Occupation are more persistent in areas of Greece where German
troops committed atrocities. The revival of these memories affects consumer decisions,
magnifying a general decline in the post-crisis sales of German products.
We compile an index of conflict by counting newspaper articles that refer to political
tensions between the two countries. An example from Lexis-Nexis illustrates our approach:
Figure 3 shows the frequency of the joint occurrence of the words “anti-German” and
“Greece” in articles appearing in international news media. This word pair is virtually
nonexistent prior to 2009, but thereafter the frequency count increases sharply before
peaking in 2012 and 2013.
To obtain a measure of perceived German–Greek conflict within Greece, we compute
the frequency of conflict-related articles in a leading Greek newspaper, Kathimerini. It is
the largest daily newspaper (by circulation) during the period under study, and its entire
archive of articles is digitized and available electronically. Our database comprises 101,889
articles published under the sections “Greece”, “Politics”, and “Economy”. We compute the
monthly share of articles related to German–Greek conflict using an approach similar to
the one described in Baker et al. (2013). Starting with a human-audited sample of articles,
this procedure selects the terms that jointly best identify articles referring to German–
Greek conflict. The resulting set of terms used to identify the relevant articles is the one
that performs closest to the “gold standard” of human readings.
Using this procedure, we classify an article as conflict-related if it contains the stem
“german-” and at least one of the words in the set {haircut, summit, merkel, troika,
eurozone}. Thus we derive a monthly count of conflict-related articles, which we normalize
by the total number of articles published in Kathimerini during the same month.20
Figure 4 shows the share of conflict-related articles for the period 2008–2014. We
plot two series: the raw article share; and the cyclical component after Hodrick–Prescott
(HP) filtering. The latter allows us to distinguish between short-term fluctuations and
slow-moving shifts in media attention. In the main empirical section, we will use the
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Interview in the Daily Telegraph, 11 February 2012.
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See the Data Appendix for details on the algorithm used to select terms.
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HP-filtered cyclical component. In the robustness section, we show that results are not
materially affected either by using instead the raw share or by alternative methods of
distinguishing trends from cyclical components.

2.3

Car registrations

Aggregate car sales in Greece slumped after the start of the financial crisis. Annual
unit sales had totalled close to 180,000 before 2007. By 2011, with the Greek economy
contracting rapidly, car sales fell to barely 60,000 per annum, a decline by almost twothirds. Analysing sales trends of cars in Greece is complicated by the fact that German
car manufacturers performed strongly over the last decade. World-wide, the share of
German brands has been rising. This partly reflects the recovery of Volkswagen sales and
the significant decline in Toyota’s market share.21 Figure 5 compares the share of German
cars in the Greek car market with that in the European market as a whole. The overall
trend is broadly similar.
The Greek Ministry of Transport and Communications collects data on registrations
of new passenger vehicles. These are disseminated by the Hellenic Statistical Authority
(ELSTAT). We use monthly data on the number of new passenger vehicles registered in
each prefecture for the period from January 2008 to December 2014, by manufacturing
plant. The raw data from ELSTAT does not contain information on the brand of registered vehicles. However, ELSTAT provides a correspondence list that allows us to match
production plants to car manufacturers. This correspondence does not always distinguish
between brands produced by the same manufacturer. This is true for the Daimler group,
producer of both Smart and Mercedes vehicles, and for the Fiat group, which also produces Alfa Romeo and Lancia. Despite this issue, we are able to distinguish German from
non-German brands in our sample; the former include Volkswagen, Opel, Audi, BMW,
Porsche and the brands of the Daimler group.22 For our purposes, a car’s “nationality" is
not determined by ultimate ownership of the company, but the place of manufacture of
(most) cars – we count Seat as a Spanish car maker despite the fact that it is owned by
Volkswagen.23
Table 2 summarizes our data. Toyota has the highest sales, followed by Opel and
Volkswagen. To compare like with like, we exclude small manufacturers with less than 10
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“VW conquers the world”, The Economist, 7 July 2012.
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Data on vehicle registrations are available from January 2004 on, but we are unable to distinguish
German brands in the earlier sample, due to the fact that Daimler was also the owner of Chryslers.
23

To the extent that Seat is actually perceived as German, we will understate the shift away from
German cars, biasing our results downwards.
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vehicles sold in the total period 2008–2014. Many German cars are luxury products. These
may suffer greater declines in sales as a result of the crisis. To avoid biasing our results
upwards, we repeat key parts of the empirical analysis for the “Volkswagen category” only.
This is composed of a group of manufacturers focusing on compact vehicles, and mid-sized
family cars. We include the following brands: Volkswagen, Opel, Citroen, Ford, Honda,
Hyundai, Nissan, Peugeot, Renault, Seat, Skoda, Toyota.
Unfortunately, there is no good data for the immediate post-war period on car registrations. This makes it harder to show that German car sales were initially weak after
1945 – and all the more so in areas with massacres. The only data we have that is disaggregated by car manufacturer was compiled by ELSTAT for 1961, and is available for
11 transport areas (instead of 51 prefectures). There, areas with above-median shares of
population affected by massacres showed a four percentage point gap in German market
shares (23.6 vs 26.5%). This is in line with our hypothesis, but the data are inherently
noisy due to aggregation issues.

2.4

Data descriptives, control variables and balancedness

Our dataset contains information on 51 prefectures over the period January 2008 to
December 2014. The main features of the data are summarized in Table 3. Massacres
during the German Occupation occurred in 21 out of 51 prefectures, equivalent to 41%
of the sample. The share of the (pre-war) population living in towns and villages later
destroyed serves as our main explanatory variable. On average, a little more than one
percent of Greeks in 1940 were so affected; Fokida, on the Northern shore of the Gulf of
Corinth, is the worst-affected prefecture with a share of 12%. The average prefecture in
our sample saw monthly sales of 211 cars during the period; sales were as low as zero
in some prefectures, and could reach as many as 16,365 cars per month in Athens. The
share of German cars sold was on average 28%; especially in the smaller prefectures, the
share fluctuates strongly from month to month, and in some cases, it can reach either 0 or
100%. Finally, the share of articles in Kathimerini that refer to tension in Greek-German
relations during the 2008–2014 period is 6.2%.
Our main control variables come from the 2001 Greek Census and Eurostat. They
include population size, employment in agriculture and industry, the share of civil servants, education, the unemployment rate and GDP per capita. Table 4 compares these
variables for prefectures with and without reprisals. Overall, there are few meaningful
differences between the two groups – the share of employment in agriculture is similar, as
is the proportion of the labor force in industry. The share of civil servants, a group that
was hit hard by the crisis, is almost identical. Education levels are also comparable – the
largest difference is for the share of citizens with secondary education (19% in reprisal
12

prefectures, 17% in the others). Unemployment rates differed by one percentage point,
with a baseline of 12%.
Importantly for our setup, and given the high levels of autocorrelation in the share
of German cars, the pre-crisis levels of this variable are orthogonal to reprisal status
(Bruhn and McKenzie, 2009). The first differences in the German car share are also
identical across prefectures with and without massacres. This indicates that there are no
differential pre-crisis trends in car sales, which is crucial for the validity of our difference
in differences specification.
There are no significant differences between reprisal and non-reprisal prefectures except
for per capita income and the share of population with secondary education. Education is
higher in reprisal prefectures, and the income difference is small. It is more plausible that
the location of partisan attacks and subsequent retaliation by German troops was affected
by geography. Ruggedness is positively correlated with reprisals. More rugged terrain
provided cover for the partisans, whose operational bases often lay in the mountains of
Central and Northern Greece. Distance from a main road is also (negatively) correlated
with reprisals. This reflects the German tactic of punishing villages in the vicinity of
a partisan attack, many of which occurred near roads and bridges. Though roads seem
to a be predictor of reprisals, railways are not. Finally, the share of seats that each
prefecture allocated to the Communist Party in the 1936 parliamentary elections is very
similar between reprisal and non-reprisal prefectures. Communist-dominated ELAS was
the main guerilla group during the Occupation, and its activities might have been more
welcome in prefectures that showed more Communist support. Ideological preferences are
not correlated with the location of military action. We will control for the above variables
in all our empirical specifications.

3

Empirical analysis

In this section, we present our main empirical result – the dramatic decline in German car
sales during the German-Greek crisis in prefectures affected by World War II massacres,
compared with sales in other areas. The robustness section shows that our conclusions are
not affected if we remove luxury cars from our analysis, or if we use alternative measures
of German-Greek conflict, or of the scale of German atrocities.

3.1

Baseline results

How much greater was the decline in German car sales in areas of Greece that suffered
WWII massacres? We estimate difference–in–differences regressions of the form:
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yjt = α + λt + β1 Ct + β2 Dj + γCt ∗ Dj + Xj δ + εjt

(1)

yjt is the seasonally adjusted share of vehicles of German manufacturers registered in
prefecture j at time t, computed as the difference from its 12–month lag. λt are year fixed
effects, Ct is the HP–filtered share of conflict–related Kathimerini articles, Dj is the share
of the prefecture’s 1940 population that lived in towns affected by German reprisals, and
Xj is a vector of prefecture controls. The coefficient γ measures the differential effect of
a percentage point increase in conflict-related news articles for prefectures with a larger
share of 1940 population affected by German atrocities.
Table 5, reports baseline estimates for all car brands. The effect of conflict is systematically and significantly larger in areas that suffered German reprisals. This result is
unaffected when we add our set of standard controls in column (2). The magnitude of the
interaction coefficient is quantitatively important: the estimated interaction coefficient
implies that, at the peak of the Greek-German conflict, a one standard deviation increase
in the share of affected population in reprisal prefectures leads to an additional drop of
2.8 percentage points in the share of German cars.
In column (3) we control for prefecture fixed effects, to deal with time–invariant unobservable characteristics that might affect car sales and correlate with reprisal status.
This increases the magnitude of the interaction coefficient. Column (4) adds interactions
of the baseline controls with the share of conflict–related articles to the regression setup.
Since we are not able to control for prefecture observables that vary at a monthly frequency, this allows us to proxy for the effects of conflict that differ across prefectures
and depend on observable characteristics other than the share of population affected by
reprisals. Adding these interactions does not affect the results: during peak conflict, a
standard deviation increase in the share of the population affected by reprisals leads to an
additional drop of 3.4 percentage points in the German car share. Column (5) estimates
an alternative specification, controlling for prefecture fixed effects and prefecture-year interactions. Including these further increases the size of the coefficient of the interaction
term.
The magnitude of the interaction effects is best judged graphically. Figure 6 plots the
marginal effect of an increase in the share of conflict–related articles, by tercile of 1940
population affected by reprisals. In areas with few reprisals (left panel), the market share
of German cars declines only a little as the share of conflict-related articles increases.
In prefectures that saw many massacres (right panel), higher shares of conflict articles
quickly spell lower market share for German producers. At the maximum observed article
share, the implied decline in high-reprisal areas is almost 5% year-on-year; in the areas
with few reprisals, it is barely one fifth, and indistinguishable from zero. The difference
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in slopes between the two groups is also statistically significant.

3.2

Robustness

In this section, we examine the robustness of our results to alternative samples and alternative measures of conflict and reprisals. We also explore the sensitivity of our estimates
to the inclusion of controls.
3.2.1

Removing luxury cars

Table 6 repeats the baseline analysis for cars in the Volkswagen category. German manufacturers produce a large share of luxury cars. One potential concern is that a drop in
the German share is really a fall in the share of luxury cars in total sales, reflecting the
severity of the economic downturn. This is not what our results suggest. After removing
luxury cars from the sample, both the total and the differential drop between reprisal and
non-reprisal prefectures in the German car share in response to conflict become larger. In
the VW category, the differential effect of a standard deviation increase in the share of
the affected population on the German car share during the peak of the conflict ranges
between 4.6 and 5.7 percentage points. This is an economically large shift, particularly
for a durable good and over a short period of time.
3.2.2

Measures of political conflict

Next, we examine the robustness of our findings to different measures of political tension.
Our preferred measure is the HP–filtered share of conflict-related articles in Kathimerini,
which captures short-term fluctuations in political conflict. In column (1) of Table 7,
we use instead the raw share of conflict-related Kathimerini articles. This specification
is comparable to column (4) of Table 5. The interaction coefficient is almost identical,
irrespective of the transformation used. In column (2) we measure conflict by the deviation
of the article share from a 3-month moving average. This is an alternative way of capturing
short-term deviations from a smoothed series and it produces a slightly smaller coefficient,
which remains significant at the 10% level.
Next, we construct an alternative index of political conflict based on web search terms.
We use data from Google Trends during the period 2008–2014. The alternative index is
based on the following terms: “Germans”, “German reparations” and “Distomo” (only
searches that were conducted in the Greek language, in Greece). The index value from
Google Trends is a normalization of the share of total searches represented by a term in
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a given time and region.24 The term “Germans” peaks in October 2011, the month when
the haircut of the Greek debt was announced, and it fluctuates in high levels thereafter.
For each of the terms above we compile a monthly search index from Google for the
period 2008–2014 and aggregate them into a single measure, ranging from 0 to 100. The
value of the index is practically zero until early 2010. Figure 7 plots the cyclical component
of this index, using the HP filter, alongside the HP-filtered Kathimerini conflict-related
article share. The Google index fails to capture the initial spike in conflict-related articles
in early 2010. Thereafter, both series are highly correlated. The overall correlation
coefficient is 0.426 (p-value 0.0001). We repeat our main analysis using the Google index
as a continuous measure of conflict in column (3) of Table 7. The interaction term is
negative and significant at the 1% level. A standard deviation increase in the Google
index increases the difference between the average reprisal and non-reprisal prefecture by
0.5 percentage points. Column (4) uses the HP-filtered version of the index, and produces
a similar coefficient – slightly smaller in magnitude, but more noisily estimated. Overall,
the results suggest that irrespective of the type of indicator used to proxy for the timevarying intensity of political conflict, there is strong evidence of a differential effect on car
purchasing according to reprisal status.
3.2.3

Measures of reprisal status

In Table 8 we explore sensitivity of our estimates to a number of alternative definitions of
reprisal status. In all regressions, we control for prefecture fixed effects and interactions of
prefecture fixed effects with the share of conflict related articles. In columns (1) and (2)
we use a binary measure of reprisal status. While having at least one town that suffered
reprisals during the German Occupation leads to a drop in German car registrations with
higher conflict, the effect is not significantly different from zero. When we focus on the
upper quartile by population affected by reprisals (column 2), the interaction effect of
article share and reprisal status becomes large and significant.
In column (3), we use an alternative measure of wartime destruction. This is the share
of each prefecture’s 1940 building stock that was destroyed in the years 1941–1944. It is
correlated with the extent of German reprisals, but it is a noisier proxy that also reflects
other types of wartime destruction. According to the Subministry of Reconstruction
(1946), which provides the data for the construction of this variable, German reprisal
measures were responsible for one fourth of the total number of buildings destroyed. The

24

Only terms with hits above a certain threshold are considered for the construction of the index. As
a result, the index often takes on the value 0 when the search volume for a term is low.
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rest was destroyed by wartime bombing, razed to make space for fortifications, or affected
by Bulgarian reprisals in their zone of occupation. The interaction coefficient is negative,
but not significant. While not every reprisal variable is significant on its own, they all yield
negative interaction coefficients. We can aggregate these different measures of wartime
suffering by using principal component analysis. In column (4) we use the first principal
component of i. the share of 1940 population affected by reprisals, ii. the share of 1940
towns that experienced massacres, and iii. the share of housing destroyed between 1941–
1944. A one standard deviation increase in the principal component measure leads to a
2.5 percentage points differential drop in the German market share during the month of
highest conflict.
3.2.4

The potential effect of unobservables

One of the potential weaknesses of our analysis is the paucity of high-frequency, prefecturelevel control variables. To gauge the potential effect of unobserved variables, we implement
the method of Altonji et al. (2005), refined by Oster (2013), of examining how much the
coefficient of our main variable of interest changes when we add control variables – and
then ask how big the effect of unobservables on the key variable’s coefficient would have
to be for results to become insignificant. In the unrestricted regression, we use no controls
other than year fixed effects; in the first exercise, we use prefecture level fixed effects and
interactions of the share of conflict-related articles with our set of baseline controls (Table
5, column (4)). Subsequently, we also add interactions of prefecture and year fixed effects
(Table 5, column (5)).
Table 9, Panel A, presents the results for the Altonji approach, for both the full and
the Volkswagen sample. For the baseline specification and the full sample, the effect of
unobservables would have to be almost 6 times larger than the effect of the existing control variables (and act to the opposite direction) before the interaction effect between the
conflict month and the reprisal prefecture dummy becomes zero. This ratio is practically
the same for the VW category. These large ratios capture the fact that our estimated
coefficient is largely unaffected when we add controls. In the most parsimonious specification with prefecture-year interactions, the Altonji ratio in the VW category is 3.4 –
again, this implies that only variables that are much stronger than existing controls could
reduce the key effect to insignificance.
Oster (2013) develops the Altonji approach further by taking into account the explanatory power of additional controls – adding controls that do not change the coefficient of
interest, while also not raising the share of variance explained, should not count as a
sign of stability. Oster (2013) defines a degree of proportionality between observable and
unobservable variables, which she denotes by δ, and suggests that researchers assess the
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bias introduced by unobservables by computing the value of δ which would be necessary
to produce a treatment effect of zero. Higher values of δ imply more robust estimates.
Panel B reports the results based on this approach. The values of δ needed to produce
a zero estimate of the interaction coefficient range between 0.63 and 0.82. In all cases,
δ < 1, which implies that observables are more important in explaining the variance of the
interaction of conflict and reprisal status; the magnitude of δ is large and reasonably close
to 1, the value of δ computed by Oster (2013) for studies that are more likely to be validated by randomized trials. Overall, there is little evidence to suggest that unobservables
may be responsible for our results.
3.2.5

Randomization inference

To avoid possible problems with using asymptotic assumptions for inferring significance,
we use randomization inference (Kempthorne, 1955; Young, 2015). Table B.2 in the
appendix shows the results of performing 500 random permutations of the dependent
variable, and re-running the regressions in Table 5 with the existing (not-permuted) explanatory variables. The significance level reported in parentheses is the percentage of
estimated coefficients that is higher than the OLS coefficient. We also report the 95%
confidence interval for the statistical significance in brackets. Results are very similar to
the ones reported under OLS assumptions overall.

4

Mechanisms

In this section, we discuss potential mechanisms behind our findings, by estimating our
main specification in different subsamples of the data. We then examine for how long the
effects of German-Greek conflict are visible in the data and attempt to assess whether
Greek consumers substitute German cars with different brands or simply put off their
purchase for the future.

4.1

Subsamples

Table 10 examines what characteristics of Greek prefectures are associated with a particularly pronounced backlash during the crisis in German-Greek relations. We subdivide the
sample according to the structure of employment, education levels, unemployment levels,
and several measures of political preferences. Coefficients for both the article share and
the interaction effect with population in massacred towns are negative in all subsamples.
We find stronger and more tightly estimated interaction effects in areas that are more
industrial, have lower levels of education, more unemployment in 2011 and experience a
lower increase in unemployment between 2008 and 2011. Areas with more votes for the
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Golden Dawn, a neo-Fascist party campaigning on a strongly nationalistic and xenophobic platform, show both a larger drop in the German share and a bigger difference in
the drop by reprisal status. A history of political radicalism is similarly associated with
bigger interaction effects. In Table 10, column (8), we show that areas that supported the
Communist Party before 1940 have stronger reactions to German-Greek conflict today.25
Finally, we also find stronger, more tightly estimated effects for areas with slower
population growth after 1940. Since most of the differences in population growth reflect
migration, this suggests that the grip of the past in crisis times is strongest in areas with
low in-migration (or net outflows); areas that gained population (as a result of migration
from the rest of the country) show no clear interaction effect.26

4.2

De-friending Germany

Was anti-German sentiment really growing more rapidly in prefectures with (many) World
War II massacres, as the evidence from car sales suggests? To explore this issue further,
we use data from Facebook. During the conflict period, some 40 groups dedicated to
boycotting German products sprang up on the social networking site. We identified
them in 2014 through the use of the phrases “boycott German products”, “boycott foreign
products” or “boycott Germany”. For each member of an open group, we obtain their
geo-coded location (based on the entry for “current city”). This gives us data on 1,900
boycott group members. We sum these by prefecture and normalize by the prefecture’s
population. Figure 8 summarizes the spatial distribution of membership. Prefectures that
witnessed major massacres, such as Achaia and Viotia, belong to the highest quartile of
the distribution of Facebook boycott groups.
In Table 11, we partition the sample into areas with above and below median participation in anti-German facebook groups.27 More articles about German-Greek conflict
is always negative for market share, but the coefficient is not tightly estimated in all
specifications. The interaction coefficient is large and significant for all prefectures with
above median membership (col. 4-6) of anti-German boycott groups. In those with belowmedian participation (1-3), we find no significant results, and two coefficients are actually
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One plausible but incorrect interpretation of this pattern would be the following: Communist areas
support the main partisan group more enthusiastically; hence they suffer more at the hands of the German
forces, and they react more negatively today. This is not borne out by the data – if anything, areas with
more Communist votes in 1936 suffered fewer massacres during 1941-44 than the rest.
26

This finding is similar to the result in Voigtländer and Voth (2012), who show that anti-Semitism in
Germany persisted strongly in areas with low population growth.
27

We cannot repeat our main analysis using Facebook membership as the dependent variable since the
time of joining a boycott group is not available.
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positive. This suggests that the boycott of German cars was part of a broader backlash
against the country.

4.3

Explaining the shift in market share

One possibility is that consumers simply postpone purchases of German cars. In that
case, a lost sale in one month will be made up by additional sales in later months. While
the basic finding would still hold, the interpretation would be different – and the overall
economic relevance would be less.
To deal with the possibility that purchases are postponed, we use a triple-difference
specification, with log car sales as the dependent variable. Table 12 reports the results of
this exercise, starting from a baseline specification of the form
log(yijt ) = α + λt + β1 Ct + β2 Dj + β3 Gi + γ1 Ct ∗ Dj + γ2 Ct ∗ Gi
+ γ3 Dj ∗ Gi + δ(Ct ∗ Dj ∗ Gi ) + Xj π + εijt
and successively adding a number of fixed effects and their interactions. Here, Gi is a
dummy that takes on the value 1 if brand i is German. The first thing that one can observe
is that there is no significantly large drop in car sales in response to heightened conflict,
neither for German nor for non-German brands. This can be read as an encouraging
indication that our measure of conflict is specific to German-Greek relations and does not
mainly capture bad news about the Greek economy. However, the triple-difference coefficient, which captures the effect of conflict on the gap between German and non-German
cars in reprisal vs non-reprisal prefectures is always negative and highly significant.
If consumers in reprisal prefectures substituted German cars for non-German ones, we
would expect non-German cars to rise in these prefectures in response to an increase in
the share of conflict-related news articles. Indeed, the interaction coefficient of a conflict
month with the share of the population affected by reprisals captures just that. It is
positive in all specifications, though it loses in significance as more fixed effects are added.
Furthermore, its magnitude makes up for the entire extra drop that German car sales
experience in reprisal prefectures. These results support the hypothesis that substitution
is taking place. People are not simply waiting to buy their VW, they are buying a Peugeot
instead.
For how long does public conflict affect consumer behavior? It could well be that
even in regions with a history of reprisal attacks, the effects of German-Greek conflict
are short-term in nature, and disappear quickly. In that case, one interpretation of our
results would be that even in places with a strong disposition towards animosity, not even
severe public conflict can affect behavior for long – in line with the general conclusion in
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the boycott literature that effects are small at best.
As Figure 1 showed, the difference in market shares between massacre and nonmassacre provinces grew to more than one percentage point at the height of the GermanGreek crisis. Thereafter, the gap narrowed once more, fluctuating around zero. The gap
only vanished some 12 months after the onset of major conflict. There is certainly no
evidence that the effect dissipates quickly after the peak of the crisis.

5

Conclusion

We examine consumer behavior in Greece during the Euro debt crisis that started in
2010. In exchange for loans from from EU partners, the country was required to implement
severe budget cuts. Germany in particular insisted on stringent austerity measures. Public
spats between German and Greek politicians deepened the impression of deeply rooted
antagonisms. The Greek public, when protesting, used Nazi-era symbols to express its
outrage about German demands for more spending cuts and the perceived unfairness of
conditions imposed on Greece. As numerous articles in the German press blamed the
crisis on “lazy foreigners”, the Greek press published a growing number of articles about
German massacres during World War II and the case for reparation payments.
These events affected consumer spending in Greece: German car sales suffered in
months of conflict. Of greater importance is that the decline in German market share
varied by region. Areas subjected to harsh Occupation-era reprisals (such as the torching
of villages and killing of civilian populations) saw the sharpest declines in German market
share. Prefectures without major German war crimes during the Occupation experienced
either much smaller declines or none at all. Thus public conflict today mattered more for
economic behavior when it interacted with an earlier history of conflict. In this way, past
conflict can beget more acrimony in the present.
The case of German–Greek conflicts illustrates the extent to which memory can become important for actual purchasing behavior. The most notable feature of our empirical
setting is the increasing divergence between areas with initially similar purchasing patterns. German war crimes during the Occupation are common knowledge in Greece.
What distinguishes areas of high versus low reprisal activity are either individual memories of past conflict or the personal, intergenerational transmission of such memories.
In line with theoretical work by Mullainathan (2002) and related research in psychology (Schacter, 1996), we find evidence for “associativeness” being important. So in areas
where contemporary events brought back negative memories, behavioral changes were
much greater. As stated by the German philosopher Karl Jaspers: “The past illuminates
the present.”
Our evidence also illustrates the reconstructive nature of memory; in other words,
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people remember those aspects of the past that reduce their cognitive dissonance. Aspects
that do not fit the preferred explanatory model are more likely to be forgotten (Bartlett,
1932; Akerlof and Dickens, 1982). The revival of massacre memories in Greece is a case
in point. Memories of the past conflict had become practically irrelevant in the post-war
period, and German–Greek diplomatic relations were amiable when Greece joined the
European Union. Yet the debt crisis acted as a catalyst that revived memories of past
war crimes, in large part because this dynamic helped to tell consistent stories about the
present.
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Figure 1: German–Greek conflict and evolution of German market share in prefectures
with and without reprisals

Jan 2009

Jan 2010

Jan 2011

Jan 2012

Jan 2013

Jan 2014

Date
German share, reprisal−non reprisal

Article share

Notes: The solid line is the difference in the seasonally adjusted (expressed as difference of month t from
month t−12) share of German car registrations in reprisal vs non-reprisal prefectures. The dotted line is
the monthly share of Kathimerini articles related to German–Greek conflict. Both series are normalized
by their standard deviation.
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Figure 2: Map of towns affected by German reprisals, 1941–1944

Notes: “Martyred towns”, as defined in Presidential decrees no. 399 (1998), 99 (2000), 40 (2004) and
140 (2005). Population data from the 1940 Greek Census.
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Figure 3: Number of international news articles referring to German–Greek conflict

Jul 2007

Jan 2009

Jul 2010

Jan 2012

Jul 2013

Jan 2015

Date

Notes: Number of international newspaper articles in English that mention the words “anti-German”
and “Greece”. Data from LexisNexis.
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Figure 4: News-based index of German–Greek conflict

Jan 2008

Jan 2010

Jan 2012

Jan 2014

Date
Article share

Cyclical component

Notes: The black line is the monthly share of Kathimerini articles relating to German–Greek conflict.
The grey line is the cyclical component of the time series estimated using the HP-filter. Both series are
normalized by their standard deviation.

Figure 5: Share of German cars, Greece vs western Europe
VW Category

.35
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Share German brands
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.4

.45

All brands

2008

2010

2012

2014

2008

Greece

2010

2012

2014

Western Europe

Notes: Monthly share of German cars in the total number of new cars registered. Western Europe
includes Austria, Belgium, Denmark, Finland, France, Greece, Germany, Ireland, Italy, Luxembourg,
the Netherlands, Portugal, Spain, Sweden, the UK, Iceland, Norway and Switzerland. The Volkswagen
category includes Volkswagen, Opel, Citroen, Ford, Honda, Hyundai, Nissan, Peugeot, Renault, Seat,
Skoda and Toyota. Data from ELSTAT and Association Auxiliaire de l’Automobile (AAA).

28

Figure 6: Effect of political conflict on the market share of German cars
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Article share

Notes: Estimated marginal effect and 95% confidence interval of the HP-filtered share of conflict-related
articles, by tercile of the share of the 1940 prefecture population affected by reprisals.
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Figure 7: Comparison of news and search-based conflict index

Jan 2008

Jan 2010

Jan 2012

Jan 2014

Date
Kathimerini

Google

Notes: The solid line is the HP-filtered monthly share of Kathimerini articles related to German–Greek
conflict. The dashed line is the HP-filtered Google Trends search index for the terms “Germans”, “German
reparations” and “Distomo”. Both series are normalized by their standard deviation.
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Figure 8: Facebook membership in boycott groups

Notes: The map depicts by prefecture the number of members of Facebook groups calling for the boycott
of German products, normalized by prefecture population. Member locations come from publicly viewable
entries in the field “Current City”. Data on reprisal towns are from presidential decrees no. 399 (1998),
99 (2000), 40 (2004) and 140 (2005). Population data are from the 1940 and 2001 Greek Census.
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Table 1: Chronology of Greek crisis and German-Greek
conflict
Date

Political and Financial
Events

Oct 2009

Centre-left party PASOK
wins parliamentary elections
Greek budget deficit reaches
12.5% of GDP
Consecutive downgrades of
Greece’s credit rating
First austerity package

Oct-Dec 2009

Feb 2010

Mar 2010
Apr 2010

May 2010

Oct 2010

Second austerity package
First bailout; Greece’s
sovereign debt downgraded to
junk bond status
Third austerity package
passed amidst country-wide
riots and strikes
Brussels EU summit accepts
German-inspired new bailout
mechanism

Jan 2011

Sep 2011

Oct 2011
Nov 2011
Feb 2012

May-Jun 2012
Nov 2012

Jan 2013-Nov 2014

Dec 2014

Haircut on Greek debt
announced
Prime minister Papandreou
resigns
Second bailout package

German-Greek Relations

Greek Consumer Association
calls for boycott of German
products

Germany refuses extension of
repayment terms for Greek
loan
Greek case against Germany
for WWII reparations heard
in Den Haag
German finance minister
Wolfgang Schäuble suggests
Greece may want to leave the
Euro

Den Haag court rules in
Germany’s favor in
reparations case

Parliamentary elections
7th austerity package passed;
massive protests and unrest
outside the parliament
Relative political and
economic stability after the
EU/IMF bailout and haircut
Failure to elect new Greek
president results in new
elections
Continued on next page
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Table 1: Chronology of Greek crisis and German-Greek
conflict
Date

Political and Financial
Events

German-Greek Relations

Jan-Jul 2015

Left-wing party Syriza elected

Finance minister Varoufakis
criticizes German-led
dominance of the EU;
continuous conflict between
Greece and Germany

Jul 2015

Finance minister Varoufakis
resigns

Table 2: Monthly car registrations in Greece
Manufacturer

Mean

S.D.

Min

Max

Audi
BMWa
Chevrolet
Chrysler
Citroen
Dacia
Daihatsu
Fiatb
Ford
General Motors
Honda
Hyundai
Jaguarc
Kia
Mazda
Mercedes
Mitsubishi
Nissan
Opel
Peugeot
Porsche
Renault
Saab
Seat
Skoda
Subaru
Suzuki

315
383
170
77
421
37
164
759
684
19
204
662
15
253
194
494
157
576
969
385
13
191
24
333
417
48
535

251
288
176
81
266
27
220
487
513
29
219
575
25
259
285
439
165
413
604
325
18
123
36
288
278
63
493

68
90
0
0
87
0
0
223
143
0
7
93
0
33
0
51
8
86
312
19
0
39
0
45
99
0
65

1543
1334
698
361
1358
99
783
2513
2087
129
1025
2524
99
1636
1081
1780
675
1998
2806
1319
67
723
194
1227
1439
251
1896

Continued on next page
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Table 2: Monthly car registrations in Greece
Manufacturer

Mean

S.D.

Min

Max

Toyota
Volkswagen
Volvo

1162
967
135

837
596
63

235
220
30

3909
2436
319

a
b
c

Includes Mini.
Includes Alfa Romeo and Lancia.
Includes Land Rover.
Source: ELSTAT. All car producers with an average of at least 10
car registrations per month. Data for the period January 2008 to
December 2014.

Table 3: Summary statistics of main variables

Variable

Mean

S.D.

Min

Max

N

Reprisals in prefecture (0/1)

0.412

0.497

0

1

51

Share of population in reprisal towns

0.011

0.024

0

0.120

51

0.062

0.039

0.008

0.182

84

Total car sales

211

973

0

16365

4284

Share German cars (all brands)

0.259

0.135

0

1

4243

Share German cars (VW category)

0.282

0.154

0

1

4220

Cross-section

Monthly series
Share of conflict related articles
Panel
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Table 4: Balancedness
Variable
Population

All

Nonreprisal

428,711
481,133
(1,093,791) (1,385,816)

Reprisal

Difference

353,823
(442,978)

127,309
(270,851)

Share employed in agriculture

0.264
(0.107)

0.277
(0.110)

0.245
(0.102)

0.0326
(0.0300)

Share employed in industry

0.219
(0.058)

0.211
(0.045)

0.230
(0.073)

-0.0189
(0.0179)

Share civil servants

0.014
(0.004)

0.014
(0.004)

0.013
(0.003)

0.001
(0.001)

Share secondary education

0.179
(0.031)

0.170
(0.030)

0.192
(0.030)

-0.0212**
(0.009)

Share higher education

0.110
(0.024)

0.107
(0.024)

0.114
(0.023)

-0.0075
(0.007)

Unemployment rate

0.122
(0.029)

0.119
(0.025)

0.126
(0.035)

-0.007
(0.009)

Income per capita (2008-2009)

18378.43
(4515.67)

18106.67
(4462.24)

18766.67
(4567.36)

-693.81**
(346.33)

Income per capita growth rate
(2008-2009)

-0.004
(0.019)

-0.005
(0.021)

-0.004
(0.015)

-0.001
(0.001)

Share German brands pre-2010
(seasonally adjusted)

0.024
(0.088)

0.021
(0.094)

0.028
(0.08)

-0.007
(0.007)

First difference in share German brands
pre-2010

0.003
(0.099)

0.002
(0.098)

0.004
(0.100)

-0.002
(0.008)

146,868
(177,369)

147,034
(223,671)

146,637
(83,881)

397
(45,389)

Share seats to communists
in 1936

0.028
(0.057)

0.026
(0.056)

0.031
(0.060)

-.0047
(0.0167)

Ruggedness

248.92
(77.25)

232.01
(79.66)

273.08
(68.40)

-41.07*
(20.84)

Average distance from 1940 road

15.31
(35.42)

22.37
(45.09)

5.23
(2.52)

17.13**
(8.25)

Average distance from 1940 railway line

78.17
(92.13)

73.54
(83.06)

84.77
(105.53)

-11.23
(27.57)

51

30

21

Population in 1940

N

Reprisal prefectures have at least one martyred town. Source: 2001 and 1940 Greek Census, Hellenic
Subministry of Reconstruction and Hellenic Parliament, Registry of Parliament Members.
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Table 5: Baseline
Dependent variable

Share of German cars

Article share
Share pop. affected
Article share×share pop. affected
Observations
R-squared
Controls
Prefecture FE
Controls×Article share
Prefecture×Year

(1)

(2)

(3)

(4)

(5)

-0.214∗
(0.114)
-0.132∗∗∗
(0.0393)
-8.717∗∗
(4.001)

-0.215∗
(0.114)
-0.190∗∗∗
(0.0467)
-8.725∗∗
(4.005)

-0.218∗
(0.115)

-13.49∗
(6.760)

-7.015
(9.636)

-8.672∗∗
(4.031)

-10.71∗∗∗
(2.339)

-12.47∗∗∗
(4.656)

3618
0.0246

3618
0.0279

3618
0.0307

3618
0.0362

3618
0.136

No
No
No
No

Yes
No
No
No

No
Yes
No
No

No
Yes
Yes
No

No
Yes
Yes
Yes

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is the
12-month difference in the monthly German share of new cars registered in a prefecture. Article share
is the cyclical component of the share of conflict related articles in Kathimerini, estimated using the HP
filter. All regressions include year fixed effects. Prefecture controls include log population in 2001, share
employed in agriculture in 2001, share employed in industry in 2001, share with higher education in 2001,
share with secondary education in 2001, unemployment rate in 2001, share civil servants in 2001, log
GDP per capita in 2008-2009, GDP per capita growth in 2008-2009, ruggedness, average distance from
the nearest road in 1940, average distance from the nearest railway line in 1940 and share of parliamentary
seats to communists in 1936. Standard errors are clustered at the prefecture level.

Table 6: Volkswagen category
Dependent variable

Article share
Share pop. affected
Article share×share pop. affected
Observations
R-squared
Controls
Prefecture FE
Controls×Article share
Prefecture×Year

Share of German cars in VW category
(1)

(2)

(3)

(4)

(5)

-0.313∗∗

-0.315∗∗

-0.315∗∗

-19.51∗∗

(0.131)
-0.117∗
(0.0618)
-14.50∗∗
(6.927)

(0.130)
-0.212∗∗∗
(0.0614)
-14.47∗∗
(6.927)

(0.131)

(8.745)

-13.12
(10.11)

-14.44∗∗
(6.960)

-17.99∗∗∗
(4.129)

-17.26∗∗∗
(5.202)

3582
0.0346

3582
0.0383

3582
0.0420

3582
0.0491

3582
0.151

No
No
No
No

Yes
No
No
No

No
Yes
No
No

No
Yes
Yes
No

No
Yes
Yes
Yes

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is the
12-month difference in the monthly German share of new cars registered in a prefecture. Article share
is the cyclical component of the share of conflict related articles in Kathimerini, estimated using the HP
filter. The sample is restricted to the Volkswagen category, which includes Volkswagen, Opel, Citroen,
Ford, Honda, Hyundai, Nissan, Peugeot, Renault, Seat, Skoda and Toyota. All regressions include year
fixed effects. Standard errors are clustered at the prefecture level.
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Table 7: Alternative measures of German-Greek conflict
Dependent variable

Share of German cars
(1)

Raw article share
Raw article share×share pop. affected

(2)

(3)

-9.402∗
(5.117)
-10.28∗∗∗
(1.886)

Deviation from 3-month MA

-8.116
(8.219)
-7.646∗
(4.405)

Deviation×share pop. affected

-0.0303∗∗
(0.0123)
-0.0150∗∗∗
(0.00482)

Google Index
Google Index×share pop. affected

-0.0393∗∗
(0.0158)
-0.00979
(0.00809)

Google Index cyclical
Google Index cyclical×share pop. affected
Observations
R-squared

(4)

3618
0.0357

3618
0.0322

3618
0.0315

3618
0.0318

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is
the 12-month difference in the monthly German share of new cars registered in a prefecture. Deviation
is the deviation of a 3-month moving average of the monthly share of Kathimerini articles related to
German-Greek conflict. Google Index is the average of the Google Trends search index for the terms
“Germans”, “German reparations” and “Distomo”. Google Index cyclical is the cyclical component of the
Google Index, estimated using the HP filter. All regressions include prefecture and year fixed effects
and interactions of the conflict measures with baseline prefecture characteristics. Standard errors are
clustered at the prefecture level.

Table 9: Assessing selection on unobservables
Controls restricted

Controls full

Sample
All brands VW category

Panel A: Altonji ratios
Year FE
Year FE

Prefecture FE and interactions of controls
with Article Share
Prefecture FE, prefecture-year interactions
and interactions of controls with the conflict
month

-5.72

-5.31

-3.43

-6.49

0.74

0.71

0.63

0.82

Panel B: δ (Oster, 2013)
Year FE
Year FE

Prefecture FE and interactions of controls
with Article Share
Prefecture FE, prefecture-year interactions
and interactions of controls with the conflict
month

The table reports the relative strength of unobservables needed to completely explain away the effect of
German-Greek conflict – measured as the HP-filtered share of conflict-related articles in Kathimerini – on
the difference of the seasonally adjusted German car share between reprisal and non-reprisal prefectures.
Panel A uses the technique described in Altonji et al. (2005); Panel B, the technique in Oster (2013).
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Table 8: Alternative definitions of reprisals
Dependent variable

Article share
Article share×Reprisal

Share of German cars
(1)

(2)

(3)

(4)

-14.51∗∗
(7.108)
-0.250
(0.212)

-15.37∗∗
(6.266)

-16.00∗∗
(6.976)

-16.71∗∗
(6.774)

-0.888∗∗∗
(0.245)

Article share×Reprisal top quartile
Article share×Share destroyed towns

-0.194
(0.491)
-0.183∗∗∗
(0.0438)

Article share×Principal component
Observations
R-squared

3618
0.0351

3618
0.0364

3546
0.0361

3546
0.0373

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is
the 12-month difference in the monthly German share of new cars registered in a prefecture. Article
share is the cyclical component of the share of conflict related articles in Kathimerini, estimated using
the HP filter. Reprisal is an indicator equal to one if the prefecture includes at least one martyred town.
Reprisal top quartile is an indicator equal to one if the prefecture is in the 75th percentile of the share
of 1940 population living in martyred towns. Share destroyed towns is the share of a prefecture’s towns
that were destroyed in the years 1941-1944. Data for the construction of this variable are from Doxiadis
(1947). Principal component is the first principal component of the following variables: share of 1940
population in reprisal towns, share of 1940 towns that suffered reprisals and share of towns that were
destroyed in 1941-1944. All regressions include prefecture and year fixed effects and interactions of the
conflict measures with baseline prefecture characteristics. Standard errors are clustered at the prefecture
level.
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38
-0.215
(0.131)
-6.896
(4.356)
1793
0.0385

Article share

Article share ×
share pop. affected

Observations
R-squared

1798
0.0314

-5.413
(3.260)

-0.137
(0.183)

1820
0.0389

2034
0.0381

1584
0.0246

-6.646
(4.382)

-15.53∗∗∗
(1.898)
1748
0.0266

-0.140
(0.190)

-0.0841
(0.184)

Below median

1870
0.0453

-10.89∗∗∗
(3.197)

-0.270∗
(0.139)

1579
0.0253

-9.971∗
(5.197)

-0.267
(0.219)

2039
0.0371

-5.511
(3.271)

-0.189
(0.119)

(5)

1751
0.0225

-6.496
(4.162)

-0.104
(0.168)

1867
0.0465

-12.45∗∗∗
(2.179)

-0.322∗∗
(0.152)

(6)

∆Unemployment Votes to
2008-2011
Golden Dawn

2826
0.0270

-8.034∗
(4.208)

-0.137
(0.138)

792
0.0714

-39.20∗∗∗
(12.33)

-0.345∗∗
(0.153)

(7)

Communist
seats in
1936

1746
0.0263

-11.24∗∗
(5.021)

-0.154
(0.185)

1872
0.0486

-1.381
(5.151)

-0.305∗∗
(0.138)

(8)

∆Population
1940-2000

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is the 12-month difference in the monthly German share of
new cars registered in a prefecture. Article share is the cyclical component of the share of conflict related articles in Kathimerini, estimated using the HP filter.
Each column splits the sample into prefectures with a value equal to or higher than the median of the variable defined in the column heading (upper panel)
and prefectures with a value lower than the median (lower panel). All columns include prefecture and year fixed effects. Standard errors are clustered at the
prefecture level.

1825
0.0269

Observations
R-squared

-1.879
(3.374)

-11.99∗∗∗
(2.159)

-27.70
(23.14)

Article share ×
share pop. affected

-0.386∗∗∗
(0.129)

-0.290∗∗
(0.137)

-0.184
(0.185)

Article share

(4)

Unemployment
2011

Above median

(3)

(2)

(1)

Share higher
education

Share
industry

Share
agriculture

Table 10: Sample subdivision

Table 11: Effects by Membership in Facebook Boycott Groups
Dependent variable

Share of German cars
Facebook boycott groups
Below median
(1)

(2)

Above median
(3)

(4)

(5)

(6)

Share pop. affected

0.658∗∗
(0.316)

Article share

-0.294∗
(0.169)

-0.295∗
(0.169)

-21.56
(14.68)

-0.213
(0.173)

-0.213
(0.173)

-24.15∗∗∗
(7.992)

Article share×share pop. affected

5.024
(12.09)

5.042
(12.13)

-13.20
(17.57)

-9.496∗∗
(4.230)

-9.513∗∗
(4.246)

-9.614∗∗∗
(3.402)

Observations
R-squared

1836
0.0317

1836
0.0332

1836
0.0419

1782
0.0305

1782
0.0319

1782
0.0413

Yes
No
No

No
Yes
No

No
Yes
Yes

Yes
No
No

No
Yes
No

No
Yes
Yes

Controls
Prefecture FE
Controls×Article share

-0.114∗∗
(0.0463)

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is yjt ,
the 12-month difference of the share of vehicles of German manufacturers registered in prefecture j at
time t. Article share is the cyclical component of the share of conflict related articles in Kathimerini,
estimated using the HP filter. The sample is divided into prefectures with above and below median
membership in Facebook groups that call for the boycott of German products. The number of members
is computed based on the entry in the field “Current City” in a user’s Facebook profile and is normalized
by the prefecture population. All regressions include year fixed effects. Standard errors are clustered at
the prefecture level.

39

40

5.657∗
(3.027)

5.657∗
(3.027)
0.101
(0.0992)

Article share×share pop. affected

Article share×German brand

Yes
No
No
No
No
No

Yes
Yes
No
No
No
No

199920
0.532

-9.000∗∗∗
(2.463)

0.116
(0.587)

0.101
(0.0992)

No
Yes
Yes
No
No
No

199920
0.537

-9.000∗∗∗
(2.463)

0.163
(0.573)

0.101
(0.0992)

5.657∗
(3.028)

-0.0509
(0.0520)

(4)

log(cars)

No
Yes
Yes
Yes
No
No

199920
0.634

-9.231∗∗∗
(2.114)

No
Yes
Yes
Yes
Yes
No

199920
0.645

-9.708∗∗∗
(2.281)

0.163
(0.574)

0.190∗∗
(0.0928)

0.184∗
(0.0932)
0.163
(0.574)

0.285
(1.029)

-0.00871
(0.0460)

(6)

5.757
(4.025)

-0.0681
(0.0572)

(5)

No
Yes
Yes
Yes
Yes
Yes

199920
0.645

-9.790∗∗∗
(2.304)

0.163
(0.574)

0.197∗∗
(0.0924)

0.622
(1.233)

-3.959
(2.616)

(7)

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is the logarithm of new cars registered in a
prefecture. Article share is the cyclical component of the share of conflict related articles in Kathimerini, estimated using the HP filter. All
regressions include calendar month and year fixed effects. Standard errors are clustered at the prefecture level.

No
No
No
No
No
No

199920
0.0746

Observations
R-squared

Controls
Brand FE
Prefecture FE
Brand×Year FE
Prefecture×Year FE
Controls×Article share

-9.000∗∗∗
(2.463)

-9.000∗∗∗
(2.463)

Article share×German brand×share pop. affected

199920
0.196

-0.0784
(0.676)

-0.110
(0.569)

German brand×share pop. affected

0.101
(0.0992)

0.133∗∗∗
(0.0349)

0.110∗∗∗
(0.0257)

German brand
5.657∗
(3.028)

-1.181∗∗
(0.549)

-1.008∗
(0.533)

-0.794
(1.712)

Share pop. affected

(3)
-0.0509
(0.0520)

(2)
-0.0509
(0.0520)

-0.0509
(0.0520)

(1)

Article share

Dependent variable

Table 12: Triple Differences

B
B.1
B.1.1

Appendix - For Online Publication
Data Appendix
Variable descriptions

Variable

Description and Source

German car share

The monthly share of German-manufactured cars in a prefecture’s total new car registrations, expressed as the difference
of the share in month t from month t−12. Manufacturers defined as German are Volkswagen, Opel, BMW, Audi,
Porsche, Mercedes and Smart.

Raw article share

Monthly Kathimerini articles relevant to German–Greek
conflict, normalized by the total number of Kathimerini articles in the month. For details on the selection of the relevant articles see Appendix C. Source: Kathimerini electronic archive 2008–2014, sections on “Greece”, “Politics” and
“Economy”.

Article share

Cyclical component of the raw article share, estimated using
the HP-filter.

Share pop. affected

The share of a prefecture’s 1940 population that lived in
towns designated as “martyred towns” by Presidential Decrees no. 399 (1998), 99 (2000), 40 (2004) and 140 (2005).
The list of towns was drawn by the Ministry of Internal
Affairs and Public Administration and includes places that
fulfill one of the following criteria: (a) Complete destruction of housing stock by arson, bombings or explosions. (b)
Loss of 10% of the period’s total population by individual
or mass executions, as well as by other causes, e.g. blind
shootings of civilians. (c) Destruction of housing stock that
approaches 80% of the total and loss of population that approaches 10% of the total, also taking into account the absolute magnitudes of the losses. From the final list of 78
towns we exclude the following: Doxato, Drama, Choristi
(under Bulgarian occupation and destroyed by the Bulgarians) and Domeniko, Tsaritsani, Nea Agchialos (destroyed by
the Italians). To construct the prefecture-level share of the
population affected by reprisals we use population data from
the 1940 Greek census.

Share destroyed housing

The share of a prefecture’s pre-war housing stock that was
destroyed in the period 1941–1944. Source: Doxiadis (1947).
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Variable

Description and Source

Google Index

Average growth rate of the monthly Google search index
series for the terms “Germans”, “German reparations” and
“Distomo” in the period 2008–2014, for the geographic area
of Greece. The Google search index is a normalization of the
share of total searches represented by each term in a given
time and region and ranges between 0 and 100.

Facebook membership

Number of members in Facebook groups that call for the
boycott of German or foreign products, normalized by the
prefecture’s population in 2001. Members’ location is their
current location and not their place of origin.

Population

Source: 2001 Greek census.

Share employed in agriculture

Source: 2001 Greek census.

Share employed in industry

Source: 2001 Greek census.

Share with secondary
education

Source: 2001 Greek census.

Share with higher education

Source: 2001 Greek census.

Share civil servants

Source: 2001 Greek census.

Unemployment rate

Source: 2001 Greek census.

GDP per capita

Source: Eurostat.

Share seats to communists

The share of a prefecture’s seats allocated to the coalition
of the Greek Communist Party and the Greek Agrarian
Party (Pallaiko Metopo) in the 1936 parliamentary elections.
Source: Hellenic Parliament, Registry of Parliament Members.

Votes to Golden Dawn

The share of a prefecture’s votes to the party of Golden Dawn
in the June 2012 parliamentary elections. Source: Hellenic
Ministry of Interior.

Ruggedness

Terrain ruggedness index computed as in Riley et al. (1999)
and averaged over each prefecture’s surface. The shapefile
of prefecture boundaries is from ELSTAT and elevation data
from GMTED2010.

Average distance to nearest
road in 1940

To compute this measure we first compute the distance to
the nearest road from the centroid of each 50×50 km grid
cell in an equidistant projection and then average over each
prefecture’s surface. We digitize a physical map of Greece’s
pre-WWII road network from Doxiadis (1947). The shapefile
of prefecture boundaries is from ELSTAT.
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Variable

Description and Source

Average distance to nearest
railway line in 1940

Similarly to the above measure, we first compute the distance
to the nearest railway line from the centroid of each 50×50
km grid cell in an equidistant projection and then average
over each prefecture’s surface. We digitize a physical map of
Greece’s pre-WWII railway network from Doxiadis (1947).
The shapefile of prefecture boundaries is from ELSTAT.

B.1.2

List of martyred towns

1. Aetos, Messinia

25. Kalami, Iraklio

49. Mournies, Lasithi

2. Agia Efthimia, Fokida

26. Kalavryta, Achaia

50. Mousiotitsa, Ioannina

3. Agii Anargiri, Lakonia

27. Kaloskopi, Fokida

51. Nea Kerdillia, Serres

4. Agios Vassilios, Iraklio

28. Kaloutas, Ioannina

52. Pefko, Iraklio

5. Amira, Iraklio

29. Kandanos, Chania

53. Pentapoli, Fokida

6. Ano Meros, Rethymno

30. Karoutes, Fokida

54. Pirgi, Kozani

7. Ano Viannos, Iraklio

31. Kato Simi, Iraklio

55. Prosilio, Fokida

8. Anogia, Rethymno

32. Kato Viannos, Iraklio

56. Pteri, Achaia

9. Arginia, Kefallonia

33. Kefalovryso, Iraklio

57. Riza, Lasithi

10. Asprageloi, Ioannina

34. Klisoura, Kastoria

58. Rizomilo, Magnisia

11. Chondros, Iraklio

35. Kommeno, Arta

59. Rodakinou, Rethymno

12. Chortiatis, Thessaloniki

36. Koxare, Rethymno

60. Rogi, Achaia

13. Damasta, Iraklio

37. Kria Vrissi, Rethymno

61. Saktouria, Rethymno

14. Distomo, Viotia

38. Lechovo, Florina

62. Sarchos, Iraklio

15. Drakia, Magnisia

39. Lidoriki, Fokida

63. Sidironero, Drama

16. Drosopigi, Florina

40. Ligiades, Ioannina

64. Sikologos, Iraklio

17. Elati, Ioannina

41. Lilea, Fokida

65. Skines, Chania

18. Emparos, Iraklio

42. Lochria, Rethymno

66. Sougia, Chania

19. Eptalofos, Fokida

43. Magarikari, Iraklio

67. Tibaki, Iraklio

20. Erimanthia, Achaia

44. Malathiros, Chania

68. Vachos, Iraklio

21. Gdochia, Lasithi

45. Manassis, Ioannina

69. Vlacherna, Arkadia

22. Gerakari, Rethymno

46. Mesovouni, Ioannina

70. Vorizia, Iraklio

23. Ipati, Fthiotida

47. Mesovouno, Kozani

71. Vounichora, Fokida

24. Kakopetro, Chania

48. Mirtos, Lasithi

72. Vrisses, Rethymno
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B.1.3

News Index Construction

For the construction of the index, we use the 2008–2014 Kathimerini archive of the sections
“Greece”, “Politics” and “Economy”, containing a total of 101,889 articles. As a first step,
we sample 10% of articles containing the stem “german-” and manually classify them
into relevant and non-relevant to political tension between Germany and Greece. An
article classified as relevant must contain a reference, however short, to German–Greek
conflicting political interests or political interactions in the context of foreign relations,
the eurozone or the issue of German war reparations. Articles that refer to German-Greek
relations in another context – e.g. tourism flows, economic transactions between German
and Greek firms etc. – are classified as non-relevant.
We split the audited sample into a training and test set and use the test set to evaluate
the classification performance of our algorithm. We start by assigning a frequency score
to each term appearing more than twenty times in the articles of the training set. This
score captures how frequently the term appears in conflict-related articles relative to nonconflict-related articles. The frequency score for term i is an empirical index constructed
as:
Frequency scorei =

Pr(i|c)
∗ 100
Pr(i|c) + Pr(i|nc)

where c is a conflict-related article and nc an unrelated article. The score takes on the
value 100 when a term appears only in conflict-related articles and the value 0 when it
appears only in unrelated articles. Terms like bankruptcy, memorandum, austerity, but
also subtler terms like discipline, painful, tolerance, score above 95 in this index.
We use the 40 highest-scoring terms and form all combinations of 5 to 6 terms from
this list. For each combination, we classify an article in our test set as conflict-related if it
contains at least one of the terms in the combination. We then compare this classification
to the human audit and evaluate each combination of terms based on a compound measure
of precision and recall known as the F1-score. Since we are interested in minimizing both
false positive and false negative classifications of articles, we put equal weight on the two
types of errors and pick the combination that maximizes:

F1 = 2 ∗

2 ∗ true positive
2 ∗ true positive + false negative + false positive

Based on the above procedure, we end up classifying an article as related to GermanGreek conflict if it contains the stem “german-” and at least one of the words in the set
{haircut, summit, Merkel, troika, Eurozone}. This gives us a monthly count of conflictrelated articles, which we normalize by the total number of articles Kathimerini published
44

in the month.

B.2
B.2.1

Additional Tables
Randomization Inference

Table B.2: Permutation tests
Dependent variable

Share of German cars
(1)

(2)

(3)

(4)

(5)

-0.214∗

-0.215∗

-0.218∗

-13.49∗

-7.015

(0.064)

(0.076)

(0.058)

(0.072)

(0.438)

[0.04, 0.09]

[0.05, 0.10]

[0.04, 0.08]

[0.05, 0.10]

[0.39, 0.48]

-0.132

-0.190

(0.246)

(0.166)

[0.21, 0.29]

[0.13, 0.10]

Article share×

-8.717∗∗

-8.725∗∗

-8.672∗∗

-10.71∗∗

-12.47∗∗

share pop. affected

(0.036)

(0.022)

(0.014)

(0.022)

(0.038)

[0.02, 0.06]

[0.01, 0.04]

[0.01, 0.03]

[0.01, 0.04]

[0.02, 0.06]

Observations

4284

4284

4284

4284

4284

Permutations

500

500

500

500

500

Controls

No

Yes

No

No

No

Prefecture FE

No

No

Yes

Yes

Yes

Controls×Article share

No

No

No

Yes

Yes

Prefecture×Year

No

No

No

No

Yes

Article Share

Share pop. affected

Significance levels: *** p< 0.01, ** p< 0.05, * p< 0.1. Years 2008–2014. The dependent variable is the
12-month difference in the monthly German share of new cars registered in a prefecture. Article share
is the cyclical component of the share of conflict related articles in Kathimerini, estimated using the
HP filter. All regressions include year fixed effects. Prefecture controls include log population in 2001,
share employed in agriculture in 2001, share employed in industry in 2001, share with higher education
in 2001, share with secondary education in 2001, unemployment rate in 2001, share civil servants in 2001,
log GDP per capita in 2008-2009, GDP per capita growth in 2008-2009, ruggedness, average distance
from the nearest road in 1940, average distance from the nearest railway line in 1940 and share of
parliamentary seats to communists in 1936. Standard errors are clustered at the prefecture level. Pvalues from permutation tests are in parentheses. Confidence intervals for p-values are given in square
brackets.
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