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Abstract

Do firms redirect their exports to other markets when they face
a sudden negative shift in export demand? Do they change export
prices with respect to markets that are not affected by a sudden
shock? We use the Danish cartoon crisis in 2005/2006 as a natural
experiment to address how firms behave on international markets
when exposed to a sudden downward shift of demand. At that time,
the publication of caricatures of Muhammad triggered a consumer
boycott across the Islamic world. Using a difference-in-differences
approach for a panel of Danish pork and dairy exporters, we find
no evidence for contemporaneous reallocation of export sales across
markets: Even though firms lower their export prices to non-Islamic
markets caused by the crisis, exported quantities remain unaffected
by the shock. Moreover, the consumer boycott in Islamic countries
seems not to have triggered contemporaneous market entry to other
markets.
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1 Introduction

Firms that export or import are exposed to risks. In particular, they need to
be able to manage and cushion foreign demand fluctuations by substituting
sales across markets, by temporarily expanding or shrinking output and thus
adjusting use of variable inputs.

In this paper, we investigate how firms respond to a sudden and unex-
pected contraction in foreign demand. We use matched employer-employee
data from Denmark covering the years from 2000 - 2011 to identify risk
transmission channels. To study the transmission mechanisms, we focus on
the Danish dairy industry for three reasons: First, dairy products cannot
be kept for prolonged periods of time. This enables us to abstract from
storing decisions of the firm. Secondly, milk products and its derivatives are
a major export product of Denmark. Third, the Danish dairy industry has
been exposed to a substantial exogenous foreign demand shock in 2005: the
boycott of Danish dairy products in several Muslim countries triggered by
the Muhammad cartoons crisis. We are able to quantify the causal impact
of the exogenous demand shocks in Islamic countries on export entry, as well
as export quantities, prices and values to unaffected markets.

Our paper relates to three strands of literature: First, we add some in-
sight to the literature addressing the nexus between firm-level volatility and
exporting. Recently, Vannorenberghe (2012) documents a positive correla-
tion between export status and sales volatility and illustrates that domestic
and export sales are often negatively correlated. The Danish cartoon crisis
provides a natural experiment to address whether the negative correlation of
sales across markets is driven by a contemporaneous sales substitution pat-
tern across markets. Secondly, we analyze behavioral differences between
wholesalers and manufacturing firms, thereby contributing to the literature
which highlights productivity differences as drivers of direct versus indirect
exporting (Crozet et al. 2013). Third, our study is in the tradition of papers
that address the feedback of political and diplomatic behavior on trade along
the lines of Fuchs and Klann (2013), who document a detrimental impact
of Dalai Lama visits on trade with China.

Our main findings suggest that demand shocks are transmitted to unaf-
fected markets via pricing decisions. We find that manufacturing firms lower
their export prices to non-Islamic countries substantially with price reduc-
tions of up to 51%. Yet, export sales to these markets and overall export
value remain largely unaffected. Also, wholesale firms lower their export
prices to unaffected markets, however, the response is less pronounced. Still,
our findings suggest an increase of wholesale exports to European markets
caused by the cartoon crisis. Moreover, our results suggest that the crisis
has not triggered market entry in non-Islamic markets.

Overall, our findings do not support the notion that the Danish dairy in-
dustry faces capacity constraints. Moreover, they suggest that the negative
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correlation between sales to different markets, as documented in Vannooren-
berghe (2012), may not be driven by unexpected demand shifts, but other
factors.

2 The Danish Cartoon Crisis

This section is built on the chronology of events provided by Rynning and
Schmidt (2006). The authors suggest three phases of the diplomatic cri-
sis. The Danish cartoon crisis takesoff in September 2005. In response to
the publication of an article by ”Politikken” about difficulties to find a chil-
dren’s book illustrator, the Jyllands Posten publishes 12 cartoons of prophet
Muhammad on September 30th, 2005. As a consequence, on October 12th,
11 ambassadors from Muslim countries complain and demand a meeting
with the Danish Prime Minister Fogh Rasmussen. He declines the meeting
thereby referring to the freedom of speech and arguing that the head of gov-
ernment should not be involved if a religious community feels offended by
the actions of a newspaper. After this event, the phase of escalation ends
and a phase of internationalisation follows: On December 7th, the Organi-
zation of Islamic Countries (henceforth OIC) puts the topic on its agenda,
filing a complaint to the UN. Moreover, former Danish ambassadors and the
foreign ministers of the Arab League criticize the Danish government. On
January 2nd, the crisis deepens, when it turns out that Imams who work
and live in Denmark have travelled through the Islamic world to arouse
support for their case. In mid-January 2006, voices to boycott Danish prod-
ucts are raised and the boycott begins on January 26th in Saudi Arabia. It
spreads fast to other countries. Affected product groups are milk and dairy
products, toys, pumps, eyeglasses, music systems and televisions, medicine
products, perfume and shoes (Maamoun and Aggarwal 2008). On January
29th, 2006, the Jyllands Posten excuses having insulted Muslims. This fuels
the anger even more, as it is not an excuse for the printing of the cartoons,
and leads to attacks on Danish and other Scandinavian embassies starting
from February 4th, 2006. On February 11th, embassy staff is withdrawn
in Iran, Indonesia, Lebanon and Syria. This climax of the crisis (phase 3)
brings about attempts to manage the crisis: On February 2nd, Fogh Ras-
mussen appears on Al-Arabyia and excuses for having insulted Muslims and
on January 3rd meets with ambassadors of 73 countries to discuss ways of
deescalation. On February 27th, the EU publishes a statement for ”Free-
dom of Speech with Responsibility” placating people’s minds to some extent.
According to Rynning and Schmid (2006), the reaction to the cartoons is
strongest in Egypt, Saudi Arabis, Syria, Pakistan and Iran.
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3 Data and Descriptive Evidence

Firm-level data stems from firms business accounts (FIRE) and covers the
manufacturing and the wholesale firms from the Danish dairy industry and
Danish pork production from 1999 to 2011. We exclude the agricultural
sector, such that cattle and pork farming is not included. Moreover, we
include only firms with more than 10 and less than 350 employees. Our
final sample includes 87 exporting firms. This data set is combined with
transaction data on firm exports.e

We consider 57 Muslim countries, which are members in the Organization
of Islamic Countries (OIC).1 In its mission statement, the OIC describes
itself as ”collective voice of the Muslim world and ensuring to safeguard
and protect the interests of the Muslim world in the spirit of promoting
international peace and harmony among various people of the world.”2 Even
though not all countries engaged in an official boycott of Danish products in
the aftermath of the crisis, we assume that a country’s presence in the OIC
suggests a sizeable proportion of inhabitants offended by the publication of
cartoons, which in turn may have triggered a consumer response.

Information on geographical characteristics is obtained from the CEPII
database by Mayer and Zignago (2011), this includes continents, area, colo-
nial links, common ethnic and official language, as well as the latitude and
longitude of the country. We calculate for each country in our sample the
average distance from all Islamic countries as well as the number of colonial
and linguistic links.

Figure 1 shows the share of sales to OIC countries in total export sales of
dairy products. Prior to the crisis, in 2004, export sales to Islamic countries
amount to approximately 15%, drop to 10% in 2005 and decline even further
in 2006 to less than 5%. After the crisis, the share of OIC sales recovers
slowly. In 2011, it amounts to around 11% and remains still below pre-
crisis levels. Comparing the minimum pre-crisis (2004) and the maximum
post-crisis share suggests a drop of around 5 percentage points (2011). The
importance of OIC countries in total dairy export sales seems to be more
strongly affected when comparing the pre- and post-crisis year: according to
this comparison, the decline amounts to approximately 8 percentage points.
Of course, this figure does not disentangle whether this change has been
driven by the decline in export sales to OIC countries or rising export sales

1Afghanistan, Albania, Algeria,Azerbaijan, Bahrain, Bangladesh, Benin, Brunei Darus-
salam, Burkina Faso, Cameroon, Chad, Comoros, Djibouti, Egypt, Gabon, Gambia,
Guinea, Guinea-Bissau, Guyana, Indonesia, Iran, Iraq, Cote d’Ivoire, Jordan, Kaza-
khstan, Kuwait, Kyrgyz Republic, Lebanon, Libya, Malaysia, Maldives, Mali, Mauritania,
Morocco, Mozambique, Niger, Nigeria, Oman, Pakistan, Qatar, Saudi Arabia, Senegal,
Sierra Leone, Somalia, Sudan, Suriname, Syrian Arab Republic, Tajikistan, Togo, Tunisia,
Turkey, Turkmenistan, Uganda, United Arab Emirates, Uzbekistan, West Bank and Gaza,
Yemen

2http://www.oic-oci.org, 30.04.2014
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Figure 1: Share of OIC countries in total dairy exports
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This figures depicts the share of export sales of dairy products
shipped to OIC countries relative to all destinations. Red markers
indicate the years of the cartoon crisis, 2005 and 2006.

to other markets. Still, the figure suggests that the cartoon crisis may have
substantially affected the Danish dairy exporters.

Figure 3 depicts the sales of Danish firms to non-OIC markets in Mio.
DKK, whereby triangles indicate dairy and circles the pork meat industry.
The graph suggests that export sales of these two industries seem to follow
similar trends prior to the cartoon crisis and afterwards. On the contrary,
export sales of the dairy industry to non-OIC markets seems to have risen
substantially as opposed to export sales of the pork industry during the two
crisis years. This points towards a reallocation of export sales towards those
markets that have not been hit by the cartoon crisis.

Subsequently, we try to identify to what extent firms reallocate export
sales across markets. Our sample thus consists only of those destination
markets that are not Muslim countries, but we identify whether the observed
firm exports to an Islamic country. Table 1 contains summary statistics for
our estimation sample: On average, pork exports amount to 31 Mio DKK,
whereas average dairy exports amount to 45 Mio DKK. Labor Productivity
of the average firm amounts to 9489 DKK and the average number of full
time employees is 55.

Table 2 provides information on the composition of the sample. The
left panel of the table depicts frequencies of dairy exports separating whole-
salers and manufacturers. The right hand side shows the composition of
pig-related observations. Observations that are exposed to the consumer
boycott are those in the second row: we observe 154 product-firm-country-
year manufacturing units and 3,359 wholesale units in the dairy industry. In
the pork sector, there are 7 product-firm-country-year manufacturing units
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Figure 2: Reallocation of export sales towards non-OIC markets
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This figures depicts export sales of the dairy industry (triangles)
and the pig industry (circles) in non-OIC markets in Mio. DKK.
Red markers indicate the years of the cartoon crisis, 2005 and 2006.

Table 1: Summary Statistics (Reallocation Sample)

Variable Mean Std. Dev. Min Max
Pork Exports 31.99269 63.84796 0 428.3908
Dairy Exports 45.19741 88.96804 0 335.2369
Labor Productivity 9489.137 8788.728 1574.204 46966.46
Full Time Employees 55.27514 49.11945 9.13 271.56

Summary Statistics: Reallocation Sample

Table 2: Exports by Destination and Product Category (Frequency)

Dairy Pork
Manuf. Wholes. Total Manuf. Wholes. Total

Non-OIC 1,957 9,448 11,405 1,004 4,219 5,223
OIC 154 3,359 3,513 7 868 875
Total 2,111 12,807 14,918 1,011 5,087 6,098

Sample Frequencies, pooled sample

exporting also to OIC countries and 875 wholesale units that simultaneously
ship to OIC countries. In general, there are more wholesale as opposed to
manufacturing units in both, dairy and pork industries. Moreover, the share
of observations that ship to OIC countries amounts to approximately 27.43%
in the dairy and 14.35% in the pork industry.
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4 Empirical Strategy

Subsequently, we discuss our empirical strategy. Given that firms are ex-
posed to an exogenous demand shock in OIC countries, this lends itself to
variants of difference-in-differences estimation.

First, we address the question whether firms redirect their exports to
other markets when they face a negative demand shock in one export market.
We assess the impact of the cartoon crisis on the reallocation of export sales
by estimating the following model:

ynicvt = α1d
o
i + α2d

c
t + θdoid

c
t +X

′
itβ + γv + ηct + ǫicvt, (1)

where ynicvt are firm i’s export price, quantity or value of product v

shipped to country c. We include only non-Islamic countries, i.e., those des-
tinations that have not been subject to the demand shock. doi is a dummy
variable that takes value 1 if a firm exports to OIC countries (zero else), dct
takes value 1 from the beginning of the cartoon crisis, and θ, the coefficient
on the interaction term of the letter is the parameter of main interest, the
difference-in-differences estimate of the cartoon crisis effect. In the control
group, we observe firms exporting pork meat and its derivatives. We account
for unobserved heterogeneity at the product level by including (γv. Country
characteristics like demand, exchange rate, market size are controlled for by
time-varying country fixed effects ηct. In order to capture other confounding
factors at the firm-level, we include firm size along with total factor produc-
tivity (TFP). TFP is estimated for each industry using the Levinsohn-Petrin
method. Our dependent variable is revenue, variable inputs are the number
of workers employed in the firm. Our proxy variable for intermediate inputs
is purchase of raw materials and packing equipment. Our capital variable is
fixed assets. Table ?? comprises estimation results for the TFP estimation.
Subsequently, we augment the specification with distinct linear trends for
treated and untreated firms.

In addition, we address the impact of the sudden demand shift in OIC
countries on export market entry into other destinations. We follow Koenig
et al. (2010) and define the extensive margin as export initiation of a specific
product to a given market. We use a linear probability model to be able
to remain in a linear difference-in-differences framework, and model export
entry to non-Islamic countries, En

icvt, as

En
icvt = α1d

o
i + α2d

c
t + θdoid

c
t +X

′
itβ + µicv + νt + ǫicvt, (2)

where µicv and νt are firm-country-product fixed effects and νt are year
fixed effects. In light of the fact that pork meat is not exported in sufficient
amounts to Islamic countries, it is not possible to directly estimate the
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impact of the crisis on export sales to OIC markets, as we lack a proper
within-OIC control group, as not only the dairy industry might have been
hit by the boycott, but also other sectors trading with halal goods consumed
by Muslim consumers. One may consider to use other export destinations
to which dairy products are shipped as a control group. However, if firms
redirect their export sales, this is not appropriate for estimating the crisis’
causal impact on OIC shipments, either.

5 Results

Once facing a demand shock in OIC countries, it is likely that firms try to
sell their dairy products to other destinations instead. We thus subsequently
discuss estimation results for export prices, quantities and overall sales to
non-Islamic countries and address the question, whether they have been
affected if a firm was exporting to Islamic countries when the cartoon crisis
hit. A firm is considered as treated if it sells dairy products to Islamic
countries at this time, whereas a control group firm is not selling dairy
products, but processed pork meat. Table 6 summarizes our main results,
thereby comparing wholersalers (left panel) and manufacturers (right panel).
Moreover, in addition to full sample results, we provide subsample results
for European countries, which are meant to proxy the domestic market,
as high-quality price information is not available for domestic sales. As
opposed to an even smaller subsample, the sample size is still sufficiently
large to account for unobserved heterogeneity on the country-time level.
The estimates and standard errors are obtained from estimation of equation
1. Standard errors are clustered at the firm level to account for the fact that
the level of treatment is the individual firm.3 All regressions include linear
trends that are allowed to differ across treated and control group.

3This choice yields the largest standard errors in most cases as opposed to other alter-
natives, in particular relative to clustering at the firm-country-product level.
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Table 3: Redirection of exports to Non-OIC countries

Wholesale Manufacturers
Full Sample, with linear trend Price Weight Value Price Weight Value
dct -0.065 0.120 0.066* -0.325*** -0.301 -0.626

(0.049) (0.244) (0.037) (0.045) (0.419) (0.432)
lntfp 0.051*** 0.032 0.149** -0.120** 0.038 -0.082

(0.009) (0.035) (0.064) (0.043) (0.132) (0.127)
lnaarsv 0.037*** -0.233*** -0.205*** -0.063 1.924*** 1.860***

(0.010) (0.040) (0.062) (0.128) (0.539) (0.447)
R-squared 0.201 0.101 0.054 0.329 0.361 0.389
N 9191 9191 9191 1595 1595 1595

European Markets, with linear trend Price Weight Value Price Weight Value
dct -0.169* -0.031 0.039 -0.414*** -0.976 -1.391

(0.083) (0.299) (0.048) (0.103) (0.788) (0.835)
lntfp 0.018 -0.026 0.108 -0.284* 0.721 0.436

(0.028) (0.101) (0.111) (0.155) (0.627) (0.749)
lnaarsv 0.053** -0.529*** -0.406*** 0.093 0.651 0.744

(0.023) (0.097) (0.081) (0.213) (0.919) (1.037)
R-squared 0.134 0.099 0.089 0.024 0.200 0.191
N 5197 5197 5197 1085 1085 1085

Standard errors in brackets (clustered at the firm-level). ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01

Table 4: Redirection of exports to Non-OIC countries

Wholesale Manufacturers
Common Colonial Past Price Weight Value Price Weight Value
dct -0.234** 0.168 0.215*** -0.556*** 0.625 0.069

(0.096) (0.346) (0.044) (0.092) (0.631) (0.644)
lntfp -0.037 0.096 0.185 -0.248 0.557 0.309

(0.056) (0.129) (0.159) (0.172) (1.266) (1.399)
lnaarsv 0.026 -0.158 -0.193 0.203 0.750 0.953

(0.042) (0.184) (0.134) (0.240) (2.032) (2.082)
R-squared 0.075 0.053 0.057 0.047 0.074 0.097
N 1903 1903 1903 415 415 415

Common Ethnic Language Price Weight Value Price Weight Value
dct -0.203** -0.387 0.113 -0.013 -0.127 -0.140

(0.093) (0.339) (0.100) (0.191) (0.868) (0.840)
lntfp -0.026 0.143 0.073 -0.040 0.262 0.222

(0.024) (0.106) (0.089) (0.090) (0.755) (0.802)
lnaarsv 0.022* -0.148* -0.167** 0.228 2.189 2.417

(0.012) (0.082) (0.076) (0.197) (1.830) (1.793)
R-squared 0.173 0.233 0.225 0.149 0.060 0.111
N 4827 4827 4827 700 700 700

Standard errors in brackets (clustered at the firm-level). ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01

Our results suggest that both, wholesalers and manufacturers lower their
export prices towards non-Islamic markets in response of the sudden down-
ward shift of demand. But the price adjustment is more pronounced for
manufacturers: Being exposed to the cartoon crisis causes an export price
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reduction of about 32.5% in the full sample and is even larger in the Euro-
pean market. One potential explanation is that manufacturers lower their
prices in order to sell excess amounts of dairy products to markets not af-
fected by the shock. But we do not observe that they indeed sell a higher
quantity neither globally nor in Europe, and that the value of their export
sales remains unaffected. This points toward a saturated demand, which is
almost irresponsive to prices. Wholesale firms also lower their prices, but
less than manufacturers. For the full sample, the price decline is not signifi-
cant at conventional significance levels, whereas the price reduction towards
the European market amounts to 16.9%, which is only a third of the effect
for manufacturers. Yet, different from the manufacturing firms, wholesalers
experience an increase of export value to non-OIC countries by 6.6%.

Our results have shown that the price response to the shock is differ-
ent across export destinations: The price is affected more strongly in the
European subsample.4 It is likely that another dimension matters as well,
namely the similarity of the reallocation market relative to Islamic markets
exposed to the boycott. Given that exporters have sunk substantial cost
to be able to export to Islamic countries, they may try to exploit acquired
knowledge by exporting to markets that are similar to the markets that have
been hit by the shock. We explore two dimensions of similarity: First, we
consider whether the export destination has ever been in a common colonial
relation with at least one of the Islamic countries. The idea is that norms
and judicial traditions might be more similar across these markets, such that
it is easier for Danish firms to export to one of these countries. Secondly,
we consider whether firms behave differently towards markets which share
an ethnic language with at least one of the OIC countries. Here, we con-
jecture that cultural similarity is more pronounced and that communication
cost are lower. For both dimensions, we find that wholesalers significantly
reduce the price they charge abroad. The size of the price reduction is sim-
ilar and amounts to 23.4% and 20.3%, respectively. The wholesale export
value increases in both samples, however, the effect is significant only for
countries with a similar normative background as captured by a common
colonial past. As for the full sample, the pricing reaction is more pronounced
for manufacturing firms, when the destination markets are countries with
a common colonial background. They reduce prices by 55.6% - more than
twice the reaction of wholesalers - without triggering a response in traded
quantity or value. We find no evidence for a lower export price towards
markets with a common ethnic language for manufacturers.

Alternatively, it may be that firms respond to the downward shift in
demand by entering other markets. Often, export quantities are lower upon
entry, such that entry of firms triggered by the crisis might lower average
export quantities. This countervailing effect might offset an increase in

4Estimation results for other continents are omitted due to small sample sizes.
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Table 5: Starting to Export: All Markets and Europe

All Markets Europe
Wholesale Manufacturer Wholesale Manufacturer

dct 0.149 0.009 -0.210*** -0.035
(0.090) (0.061) (0.051) (0.060)

lntfp -0.139** 0.015 0.462*** -0.096
(0.052) (0.054) (0.132) (0.117)

lnaarsv 0.370** -0.234*** 0.070 0.017
(0.139) (0.083) (0.115) (0.062)

R-squared 0.624 0.517 0.540 0.364
N 2718 11056 1853 4460

Standard errors in brackets (clustered at the firm-level). ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01

Table 6: Starting to Export by Cultural Similarity

Colony Off. Language Ethn. Language
Wholes. Manuf. Wholes. Manuf. Wholes. Manuf.

dct -0.299 0.045 0.131 0.155 0.088 0.227
(0.162) (0.207) (0.267) (0.228) (0.249) (0.239)

lntfp -0.365** -0.114 -0.169** 0.052 -0.173** 0.017
(0.138) (0.096) (0.066) (0.104) (0.064) (0.095)

lnaarsv 1.510*** -0.322** 0.308** -0.242 0.305** -0.201
(0.447) (0.124) (0.130) (0.161) (0.129) (0.131)

R-squared 0.627 0.384 0.532 0.389 0.537 0.379
N 256 556 510 983 530 1042

Standard errors in brackets (clustered at the firm-level). ∗p < 0.10,
∗∗p < 0.05, ∗∗∗p < 0.01

export quantity due to price reductions. We explore the role of entry in the
following subsection.

Did the cartoon crisis trigger firm entry into non-OIC markets? Table
8 summarizes our main results from estimating equation 2. For the full
sample (left panel), we find no impact of the boycott on market entry to
other countries, but wholesale firms seem to be less likely to enter a European
market due to the crisis. This is consistent with limitations to finance entry
to new markets while export earnings drop in an unrelated market.

In Table 9, we consider whether entry to similar countries as the OIC
countries is affected. There is no evidence of an impact on entry.

Summing up, an unexpected demand shift leads to lower export prices to
unaffected destinations, unaffected quantities and almost unaffected export
sales. It seems not to encourage export entry to other markets - one possi-
ble explanation is the tightening of financial constraints. These findings do
not seem to be consistent with capacity constraints. If firms face binding
constraints, the drop in one market would eventually lead to an increase
in shipments to other markets. Rather, it seems that firms can produce
sufficient amounts to serve non-OIC markets. These markets seem satu-
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rated, as a lower price does not increase exported quantities. Our results
suggest that the negative correlation of export sales across markets may not
be driven by demand shifts in some countries and subsequent reallocations,
but that other drivers are of greater importance. For instance, firms may
try to diversify their export sales across markets actively in the long run.

6 Conclusion

This paper uses the consumer boycott in the Islamic world as a natural ex-
periment to understand whether firms adjust export prices and quantities in
markets that are unaffected by the shock. To this end, we use a difference-
in-differences approach, where the pork industry serves as a control group
for dairy firms. Our main finding is that export quantities and values in
non-Islamic markets do not increase in response to the cartoon crisis. But
we find evidence for lower export prices in those markets, which are not
subject to a consumer boycott, caused by the sudden unexpected demand
shift. In particular, manufacturing firms sell at lower prices due to the crisis.
Our results suggest that the negative correlation of export sales across mar-
kets may not be driven by contemporaneous adjustments to sudden demand
shocks, but by other factors. For instance, firms may diversify risk by selling
to different markets in the long run. On the other hand, our finding cannot
easily be reconciled with capacity constraints in production, as in this case
excess production due to the drop in demand in Islamic countries would
directly be redirected to other markets. However, it may be that entry cost
to other markets are too high, such that it does not pay off to enter other
markets: we find no evidence for contemporaneous export market entry to
alternative countries triggered by the crisis. One possible explanation may
be that it simply takes longer to enter a new market or that the loss in
revenue from OIC countries renders financing of entry more difficult.
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