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Abstract

A large share of all export episodes are unsolicited exports, i.e. ini-
tiated by a foreign customer. Empirically, unsolicited exports will be
associated with unusually small and/or short export spells. For the
average manufacturing �rm in Denmark single-year-market-presence
export spells account for 52% of export episodes and 32% of export
sales. Despite of the widespread presence of this phenomenon in mi-
cro data, it is not captured by standard heterogeneous �rms trade
theory. This paper presents a theoretical framework with proactive
(permanent and temporary) and unsolicited exporting and relates it
to empirical stylized facts. We derive a clear productivity ranking of
permanent, temporary, unsolicited and non-exporters in that order.
Empirically we con�rm that unsolicited exporters are more productive
that non-exporters but less productive than pro-active exporters.
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1 Introduction

When we interviewed a Danish business manager on the initiation of his latest
export sale, the answer was: "Well, the phone rang and it was a foreigner
calling."

Export development models or exporter stages models in international
business and international marketing research have for decades distinguished
unsolicited/reactive (passive) from proactive (active) exporters, and exter-
nal agents, such as foreign customers, export/import agents, or wholesalers,
rank high in both the motives for exporting and for export initiation; see the
seminal synthesis of Bilkey (1978). Thus unsolicited exports with infrequent
and/or small orders are a well established phenomenon (e.g. Leonidou, 1995;
Liang, 1995).1 In contrast, in economics the phenomenon of unsolicited ex-
ports has thus far received little attention, and the current workhorse models
of heterogeneous �rms trade (e.g. Melitz, 2003; Bernard et al., 2003) focus
on proactive exporters, that, conditional on their individual productivity re-
alization and/or other �rm characteristica, decide if (and how) to service a
given foreign market.

The phenomenon of infrequent, temporary and small scale exports � since
so widely present in micro data � of course has been investigated in the
economics literature as well (see e.g. Fryges and Wagner, 2008; Eaton et al.,
2011), and various approaches to explaining the empirical phenomena are on
o�er (see e.g. Nguyen, 2012; Irarrazabal and Opromolla, 2008; Békés and
Muraközy, 2012; Ghironi and Melitz, 2005).2

The present paper, in contrast to the previous economics literature, high-
lights the idea that in addition to proactive (permanent or temporary) ex-
ports some foreign demand hits randomly on a �rm and the �rm may export
reactively, i.e. it decides wether to service the order or not. To this end, we
explore both theoretically and empirically the prospect that in addition to
the traditional proactive exports that are initiated by the �rm, some (and
potentially smaller volume) exports are unsolicited.

The motives for and characteristics of unsolicited export orders � that is
the import behavior of a foreign agent � have been researched in detail in

1The international business and international marketing literature on the
issue is truly vast. Some instructive literature reviews that include coverage
on the role of unsolicited exports are found in Piercy (1981), Miesenbock
(1988), Cavusgil and Zou (1994), Leonidou and Katsikeas (1996), Dean et
al. (2000). In their review of 50 years of literature, Leonidou et al. (2010)
identify that studies that examine proactive versus reactive export stimuli
are one out of 25 major research themes that the literature has covered.

2We discuss the literature in more detail in Section 2.
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the international business literature, see e.g. Liang (1995). Apart from the
central random aspect in unsolicited orders, examples of possible drivers are
perfect match varieties, trial and error import demand or wholesalers who
continuously alter their product portfolio. What matters for our formula-
tion is the observation that unsolicited exports occur only infrequently, are
often discontinued and that market penetration is normally not as deep as
through proactive exporting. Obviously in micro data, since the initiator
of an export episodes is unrecorded, unsolicited exports that lead to more
permanent engagements (repurchase) are not identi�able.3 Accordingly, our
de�nition of unsolicited exports is in this respect overly strict, since we choose
to only include short export episodes (single-year-market-presence), and sub-
sequently we explore additional conditions based on the relative size of such
single-year export �ow to compute di�erent categories of unsolicited exports.
Furthermore, for the distinction into temporary and permanent exports we
follow the 4 year de�nition introduced by Békés and Muraközy, 2012, thus
our de�nition of unsolicited exports (single-year-�rm-market spells) is a sub-
set of all temporary spells. Still, it is important to keep in mind that other
phenomena apart from unsolicited or temporary exports can display simi-
lar empirical patterns. For example, productivity shocks, testing waters in
uncertain market, the presence of durable goods or capital goods in actual
trade data or the existence of capacity constraints of exporters can generate
similar patterns, albeit have very di�erent micro foundations.

For our conceptual model we augment a partial equilibrium version of
Melitz (2003) model to include both the conventional proactive exports
(which may be permanent or temporary, depending, for example, on chang-
ing demand conditions) as well as � and this is the new element � unsolicited
export orders. Since our particular attention is on the �rm level � and not on
aggregate e�ects � we allow for a wide range of �rm-speci�c and destination-
speci�c heterogeneity (such as �rm-speci�c transport costs, or �uctuating
demand). In this latter respect our model is in spirit similar to the model of
Eaton et al. (2011). The model is able to analyze how the choosen/optimal
export modes (proactive versus reactive/unsolicited) and thus implicitly how
the �rm-level export patterns vary with �rm level characteristics. We give
particular attention to �rm productivity, the focus of our subsequent empir-
ical analysis.

In the model, proactive exporting is associated with �xed export costs
(say product adaption to market, contract costs, etc) as well as �xed mar-

3The international business literature has studied the role of unsolicited
export orders for export initiation that leads to more permanent export ac-
tivity in detail, see Leonidou (1995).
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keting cost (e.g. maintaining a sales network abroad). However, even a �rm
that decides � based on its realized vector of �rm-speci�c parameters in-
cluding productivity � not to export proactively, has some chance to receive
unsolicited export orders which may, however, in size represent only a frac-
tion of the sales that a proactive export strategy would have generated. In
this case, the �rm still has to decide wether or not to service such unsolicited
order. Although it saves the marketing �xed costs, there are still transport
costs and �xed export costs. Accordingly not all unsolicited orders will be
serviced.

The conceptual model arrives at a number of results on the selection of
�rms into various export patterns. First, more productive �rms on aver-
age export to more markets. Second, for any given destination proactive
exporters are on average more productive than unsolicited exporters, which
again being more productive than non-exporters. Similarly, for any given
destination permanent exporters are on average more productive than tem-
porary exporters. Finally, for any given destination average productivity
among �rms servicing unsolicited export orders with a customer share below
a certain threshold is decreasing in the level of this threshold. Thus, while
higher productivity on the one hand allows a �rm to become a proactive
exporter, it also makes it respond to unsolicited orders representing smaller
market/customer shares � thus orders an else identical but lower produc-
tive �rms would have ignored. Hence, whether lower productivity leads to a
larger fraction of exports being unsolicited at the �rm level is an empirical
question.

In our empirical section we establish a number of stylized facts utilizing
business account and trade data for the universe of Danish manufacturing
�rms between 1998 and 2007. First of all, unsolicited exports are a very rel-
evant phenomenon accounting for almost 50 percent of all observed export
spells and more than 30 percent of an average �rms' export sales. Further-
more, concretizing our ambiguous theoretical predictions we �nd unsolicited
exports in comparison to proactive exports to be associated to lower produc-
tivity �rms. Accordingly, our simple descriptive TFP regressions indicate an
exporter productivity premium for �rms in the bottom decile of the unso-
licited export share of 17 percent that drops to 9 percent for �rms in the
top decile. In addition, our data supports the negative sloping productivity
threshold between non-exporting and unsolicited export orders suggested by
our model. Firms that service very small unsolicited export orders on average
are found to be more productive than �rms only servicing large unsolicited
orders.

After we have set up the conceptual model of unsolicited exports and
empirically established the importance of the phenomenon and that more
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productive �rms are less involved in unsolicited exports we simplify the con-
ceptual model in order to asses implications of unsolited exports. We analyse
the welfare implications of unsolicited exports and how improved information
technology (easier to obtain information about foreign suppliers) a�ect the
prevalence of unsolicited exports.

The remainder of the paper is structured as follows. Section 2 discusses
previous literature on infrequent, temporary and small scale exports. Sec-
tion 3 presents the conceptual model based on a partial equilibrium version
of the Melitz (2003) model augmented to include permanent, temporary and
unsolicited exports and provides some testable predictions. Section 4 presents
data, empirical research design and establishes key stylized facts in relation
to theory. Section 5 builds the simpli�ed model and obtain economy wide
implications of the presence of unsolicited exports. Section 6 provides some
evidence of the market shares from unsolicited exports and some back of the
envelope calculations on how often �rms are approached by foreign buyers.
Finally, Section 7 concludes.

2 Related Literature

The phenomenon of infrequent, temporary and small scale exports has been
widely noticed in the empirical international economics literature (see e.g.
Fryges and Wagner, 2008; Eaton et al., 2011). Several theoretical contribu-
tions aim at explaining these empirical phenomena. Prominent examples are:
Learning or experimenting which markets have suitable demand, say learn-
ing about local taste (e.g. Nguyen, 2012), or identifying relevant business
partners (e.g. Rauch and Watson, 2003; Aeberhardt et al.2009), or test-
ing what the �rms' actual export costs are and thus generating small scale,
discontinuing and sequential exporting (e.g. Albornoz et al., 2012). Other
explanations on o�er are based on �rm speci�c marketing technologies that
are needed to reach foreign customers. This detaches export sales volume
from domestic sales and thus captures the widespread presence of small scale
exports found in the data (e.g. Arkolakis, 2010). Moreover, endogenous
temporary export spells in the heterogeneous �rms' trade literature appear
in several dynamic extensions of the Melitz (2003) framework. Temporary
spells may occur due to shocks to absolute or relative �rm-level productiv-
ity, see, for example, Irarrazabal and Opromolla (2008), Arkolakis (2009),
Atkeson and Burstein (2010) and Schröder and Sørensen (2012). Needless
to say that similar mechanisms can be constructed based on shocks to �xed
and/or variable costs of exporting. Finally, temporary exports or �uctuating
export volumes can be explained as the result of business cycle �uctuations
(e.g. Ghironi and Melitz, 2005). Note that all the above cited papers still
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only model proactive �rms.
The present paper is closely related to Békés and Muraközy (2012). They

distinguish between permanent export-spells de�ned as having durations of
�ve years or longer and temporary trade (spells up to four years). They �nd in
Hungarian data in line with our �ndings that a large fraction of export spells
are temporary. Based on these �ndings they propose a model to explain the
signi�cant share of temporary trade spells by time-varying �rm productivity
combined with an endogenous choice of trade technology.

3 A Conceptual Model of Unsolicited Exports

Consider a standard heterogeneous-�rms trade framework of the Melitz
(2003) type. Prior to entry a �rm, say i, invests in a R&D activity which
results in a blue-print for a �rm speci�c variety and a random vector of �rm-
speci�c parameters γi = (ϕi, Fi, τ i, Fx,i, Fm,i) where ϕi is productivity, Fi
is �xed production costs, τ i is a vector of destination speci�c iceberg trade
costs, Fx,i is a vector of destination speci�c �xed export costs other than
marketing costs, i.e. costs such as product adaption to the market that both
proactive and reactive exporters have to endure and Fm,i is a vector of desti-
nation speci�c marketing costs, i.e. the costs associated with proactive entry
into an export market. We assume that the �rms stochastic parameters are
drawn independent from each other. Note that the assumed cost structure
implies that �rms decisions to enter each of the potential export markets are
independent from each other.4

Consider �rm i with productivity ϕi and its export decision regarding
export destination k at time t. The �rm may serve the market proactively
which requires the �rm to pay both the �xed costs of exporting F k

x,i and the
�xed costs of marketing F k

m,i. The pro�ts from this export mode read

πki,t,x−pro = Bk
t ϕ

σ−1
i

(
τ ki
)1−σ − F k

x,i − F k
m,i (1)

where Bk
t is a destination-speci�c time varying demand component and σ > 1

is the elasticity of substitution between any two goods.5 In particular, the

4At the loss of generality we could impose more structure on the relations
of the stochastic parameters, such that for example hierarchies of market
entry, or similar stylized facts could be captured, see Eaton et al. (2011).

5The functional form of the pro�t expression comes from an underly-
ing CES demand structure. The time-variation in Bk

t could be driven by
business-cycle �uctuations or exchange rate shocks. Note that although Bk

t
is endogenous in general equilibrium it is exogenous to the individual mo-
nopolistic �rm.
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time changing Bk
t allows us to capture the idea that proactive exporters may

start or discontinue export spells depending on changing demand conditions,
such that our speci�cation allows for permanent and temporary proactive
exporters. This feature mirrors the formalization in Békés and Muraközy
(2012), albeit their speci�cation builds around time changing �rm produc-
tivity, where temporary exporters are those that stop exporting after having
received a negative shock to their productivity.

In addition to the proactive export mode giving access to the the entire
foreign market, there is a chance that foreigners (distributors) approach the
�rm and place an unsolicited export order. This occurs with probability
zk > 0 which we assume to be exogenous. In that case the �rm still has to
decide if it wants to service the order, since it faces the �xed costs of exporting
F k
x,i although it does not incur the costs of marketing the product, F k

m,i. To
capture the idea that unsolicited exports only reach a limited number of
consumers � compared to the number of consumers reached when running a
complete marketing/distribution network at cost F k

m,i - we assume that �rms
when receiving unsolicited orders only serve a fraction ρki,t of the consumers
they would reach through the proactive export mode, where ρki,t ∈ (0, 1) is a
stochastic variable being unknown when the �rm decides whether to engage
in proactive export.6 The pro�ts from an unsolicited export order reads
ρki,tB

k
t ϕ

σ−1
i

(
τ ki
)1−σ−F k

x,i. A �rm only services the unsolicited foreign order if
it earns positive pro�ts from doing so. Positive pro�ts occur once the fraction
of consumers served in an unsolicited order is above the threshold share given

by ρ̂ki,t ≡
Fkx,i

Bkt ϕ
σ−1
i (τki )

1−σ . The expected �ow pro�ts from unsolicited exports

thus become

πki,t,x−un = zk
∫ 1

ρ̂n,ki,t

(
ρBk

t ϕ
σ−1
i

(
τ ki
)1−σ − F k

x,i

)
dHk (ρ) , (2)

where Hk (ρ) is the cumulative distribution function.
Despite this fairly general formulation, and without any additional struc-

ture on the model, we can make three central observations

∂πki,x−pro

∂ϕσ−1i

= Bk
t

(
τ ki
)1−σ

>
∂πki,x

∂ϕσ−1i

= Bk
t

(
τ ki
)1−σ

zk
∫ 1

ρ̂ki,t

ρdHk (ρ) > 0, (3)

6ρki,t could also capture that some "rents" are transferred through e.g. double mark-up

pricing to the local agent (e.g. a wholesaler) that facilitates/initates the trade relation.
Note that we implicitly assume that foreigners from country k will not place
unsolicited orders with �rms that pro-actively have established a marketing
presence in country k.
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∂ρ̂ki,t

∂ϕσ−1i

< 0 (4)

and
∂ρ̂ki,t
∂F k

x,i

> 0 and
∂ρ̂ki,t
∂τ ki

> 0. (5)

The inequalities in (3) state that in any given export destination �ow pro�ts
from proactive exporting increases faster with productivity than expected
pro�ts from unsolicited exports. Hence, when a �rm is su�ciently productive
it chooses the proactive export mode despite the larger �xed costs of doing so.
The observations in (4) and (5) state that the required fraction of consumers
(ρki,t) that is needed in order to pro�table respond to unsolicited export orders
from a given export destination decreases with productivity and increases in
�rm-destination speci�c trade costs. Based on these observations we can
state the following results.

Result 1. More productive �rms export (on average) to more markets.

Result 2. Firms servicing unsolicited export orders from market k are on
average more productive than �rms not exporting to market k.

Result 3. Proactive exporters to market k are on average more productive
than exporters servicing unsolicited export orders from market k.

Result 4. Among the proactive exporters on market k prior to time t, it
applies that for any reduction in market demand Bk

t at time t, the �rms
continuing to export (permanent exporters) are on average more productive
than those �rms discontinuing their export activity (temporary exporters).

Result 5. Among all �rms servicing unsolicited export orders from market k,
the �rms ful�lling unsolicited orders with smaller consumer shares, ρki,t, have
on average a higher productivity than the �rms servicing unsolicited orders
with larger customer shares.

Result 1 replicates standard empirical �ndings and is generated in a wide
range of theoretical formulations that extend Melitz (2003) to include asym-
metric markets. Result 2 extends the standard ranking of exporters versus
pure domestic �rms, to the case of unsolicited exports. The underlying mech-
anism � focusing on the dimension of �rm productivity alone � is that the
presence of �xed export costs, F k

x,i, forces low productivity �rms to reject
unsolicited orders. Result 3 establishes a new ranking between proactive and
reactive/unsolicited exporters. Result 4 provides a ranking of permanent
and temporary exporters, driven by the presence of �xed marketing costs,
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F k
m,i, and mirrors the ranking derived by Békés and Muraközy (2012) in their

model with �rm-speci�c productivity shocks. Finally, Result 5 states that
�rms have to be su�ciently productive to pro�t from a given unsolicited ex-
port demand, thus within the group of �rms responding to unsolicited export
orders the most productive are more likely to also respond to orders involving
a smaller share of the costumers. Moreover, from (5) it follows that unso-
licited exporters with smaller customer shares, ρki,t, have on average lower
�rm-destination speci�c trade costs than �rms servicing unsolicited orders
with larger customer shares.

Figure 1 summarizes the above results, for the special case where �rms
are kept homogenous in all dimensions except for productivity, ϕ, and the
customer share ρ of an unsolicited export order.

Figure 1: Export mode by customer share and productivity

Albeit tempting and intuitively compelling, one cannot infer a general and
clear relation between exporter productivity premia and the degree of "un-
solicitedness" in exporting from the fairly general model above. The relation
may be non-monotone as the number of markets served is endogenous and
depends on productivity. As productivity increases it becomes more likely
that a �rm serves a given market via proactive exporting. However, at the
same time the higher productivity makes unsolicited export orders more prof-
itable and may in turn increase the number of markets served by this export
mode. Hence when it comes to predictions about how the exporter premium
varies with the degree of exports that is unsolicited we have two counteract-
ing e�ects. In order to arrive at unambiguous predictions one would need to
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put signi�cantly more structure on the model, not least concerning the dis-
tribution of the attractiveness (and thus hierarchy) of the various markets (
see e.g. Lawless, 2009 or Eaton et al., 2011). Instead, we propose an alterna-
tive route and provide some �rst empirical evidence, proposing a distinction
of export episodes into permanent, temporary and unsolicited exports. Af-
ter the empirical analysis we turn to a simpli�ed framework with only two
symmetric countries and where �rms only di�er in terms of productivity.

4 Empirical Analysis

4.1 Data

Our initial data set consists of Danish �rm-level data provided by Statistics
Denmark for the period 1995-2007 and combines business account informa-
tion with destination-speci�c export information for each �rm. Starting from
the universe of all Danish �rms, we exclude non-manufacturing �rms and
�rms with missing sales or minimum sales in the sample period below DKK
100.000 (about USD 17.000). Furthermore, in order to sharpen the focus on
the phenomenon of unsolicited exports we construct a balanced sample and
thus exclude exiting and entering �rms. We want to distinguish unsolicited
exports from temporary exports, i.e. short-run destination speci�c export
spells of less than �ve successive years as de�ned in Békés and Muraközy
(2012). Accordingly, our �nal sample is constrained to the 10 observation
periods 1998 to 2007 for which we can observe whether or not an export
spell lasts at least 4 years. The resulting sample consists of 8214 surviving
�rms, of which 3976 at some point over the period 1998 to 2007 export.
In total we observe 98041 �rm and destination speci�c export spells. We
proceed by classifying export spells as unsolicited or not applying di�erent
de�nitions and collapse all observed export spells and associated volumes
into �rm speci�c shares of unsolicited export volumes in total exports over
the period 1998 to 2007. Accordingly, our �nal export related data consist
of one observation per �rm. For the empirical analysis we aggregate value
added, labor and capital from business accounts for each �rm of our balanced
sample over the sample period 1998 to 2007 and combine the aggregated in-
formation with the collapsed �rm-level export data. The variables capital
and labor are measured as �rms' total �xed assets and as �rms' number of
full-time equivalent employees, respectively.7

7Part-time workers receive a weight of 0.5. To reduce potential selection
bias due to item non-response, missing information on total �xed assets is
recoded to 1e−10 and all models include an indicator variable taking the value
one if such recoding has taken place.
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4.2 Research Design

We distinguish between exporting and non-exporting �rms and further dif-
ferentiate exporting �rms according to the importance of unsolicited exports
in their total export volume. In doing so we apply two separate de�nitions
for categorizing unsolicited export spells. Accordingly, we de�ne a �rm and
destination speci�c export spell to be temporary if it lasts less than �ve suc-
cessive years. In contrast, we de�ne unsolicited export spells to be spells that
only last one period. Later we apply even stricter de�nition of unsolicited
exports by additionally conditioning on export spell volumes to be small in
relation to overall �rm sales.

With these de�nitions at hand we calculate the per �rm share of unso-
licited export volumes, i.e. export volumes that correspond to an unsolicited
export spell, in total exports over our sample period 1998-2007. This way
we obtain a continuous measure Υi capturing the importance of unsolicited
exports of �rm i with Υi ∈ [0, 1]. In addition, to compare our �ndings with
Békés and Muraközy (2012) we also calculate the per �rm share of temporary
export volumes in total exports, labeled Θi, where Θi nests Υi.

Of the total of 98041 �rm and destination speci�c export spells 64205 are
classi�ed as temporary, i.e. lasting less than 5 years, and hereof 43360 are
unsolicited by our widest de�nition from above (single-year-market presence
and no restriction on export-spell volume). When focussing on the disag-
gregate �rm level we �nd that temporary exports on average account for 74
percent of a �rm's export spells generating on average about 50 percent of a
�rm's total export volume. Unsolicited exports still on average make up for
52 percent of all export spells of a �rm accounting for on average 32 percent
of a �rm's exports.

Turning to the importance of unsolicited exports for the whole of man-
ufacturing we �nd that in our balanced sample the sum of all temporary
exports account for 7.5 percent of total exports over the period 1998 to 2007
while unsolicited exports account for 2.4 percent. Thus, while in terms of all
observed export spells, temporary and unsolicited exports are an important
phenomenon it appears that they are less important in terms of generated
export volume. However, as the aggregate �gures are driven by large export-
ing �rms they are somewhat misleading in terms of relating �rms' decisions
on export mode observed in the data to the theory discussed in Section 3.
In any case, at the individual level of the �rm, temporary and unsolicited
exports are indeed an important phenomenon.

Our theoretical framework suggested a ranking of �rm productivity in
relation to the prevalent export mode of a �rm. For example, that perma-
nent exports would be associated with higher productivity than temporary
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exports, which in turn would command higher productivity than a �rm ser-
vicing an unsolicited export order. But what does the data actually say?

To assess the exporter productivity premium (EPP) while di�erentiat-
ing between di�erent export modes, that is, while di�erentiating exporters
with respect to the intensity with which they engage in unsolicited and/or
temporary exports, we estimate variants of the following simple descriptive
model:

lnYi = αj + βcCapi + βlLabi (6)

+ δExpi + υExpi ×Υi + θExpi × (Θi −Υi) + εi,

with Yi representing value added of �rm i. Cap and Lab denote the input
factors capital and labor and αj represents a �xed e�ect for the three digit
industry j with i ∈ j.8 Exporter status per se is represented by the dummy
variable Exp while Υ and Θ denote �rms' shares of unsolicited and tem-
porary exports, respectively. The remaining error term εi is allowed to be
heteroscedastic and correlated within industries. Note that, as described in
Section 4.1, all �rm and time speci�c observations are collapsed into one
observation per �rm. Accordingly the �rm speci�c shares of unsolicited and
temporary export volumes do not change over time which renders our model
purely descriptive as we can not control for �rm-speci�c unobserved charac-
teristics.

4.3 Results

Table 1 reports coe�cient estimates for Equation 6. The coe�cients on cap-
ital and labor, our standard control variables, are statistically signi�cant,
have the expected sign and are suggestive of increasing returns to scale. We
start by analyzing temporary exports. The coe�cients on exporter status
and the interaction term reported in Column (I) of Table 1 are statistically
signi�cant and indicate that EPP decrease the higher a �rms share of tempo-
rary exports Θi becomes, this parallels the �ndings of Békés and Muraközy
(2012) for Hungary. We proceed by estimating EPP subject to a �rms share
of unsolicited exports Υi which is nested in Θi. Similar to before coe�cient
estimates reported in Column II of Table 1 indicate that EPP decrease the
higher the share of unsolicited exports Υi becomes. We strive to separately
identify the e�ects of unsolicited and temporary exports by simultaneously

8Accordingly, our model is equivalent to a standard TFP regression that
obtains log TFP from a �rst-stage production function estimation.
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including both respective interaction terms into the model. Since Υi is nested
we subtract Υi from Θi to estimate the e�ect of temporary exports net of
unsolicited exports. Coe�cients reported in Column III of Table 1 indicate
that EPP signi�cantly decrease with the share of unsolicited exports but net
of this e�ect are una�ected by the share of temporary exports, i.e. temporary
spells of 2,3 or 4 years duration. Accordingly, results on the role of temporary
exports presented in Column I of Table 1 are entirely driven by unsolicited
exports.

In what follows we therefore focus on the speci�cation reported in Column
II of Table 1 as the main speci�cation and derive EPP according to:

EPP = [exp(δ + υ ×Υi)− 1] ∗ 100. (7)

Table 2 reports exemplary EPP calculations for the bottom decile, median
and top decile of the share of unsolicited exports for three di�erent de�nitions
of Υi.

In the top panel of Table 2 we stay with our previous de�nition of un-
solicited exports (i.e. unconditioned on export sales volume) and �nd that
exporting �rms in the bottom decile with respect to Υ on average experience
ceteris paribus an EPP of about 17 percent. When considering �rms at the
median of Υ EPP already is one percentage point smaller and drops to 9
percent for �rms in the top decile of Υ. Thus, EPP di�ers by substantial
eight percentage points between �rms with the lowest and highest share of
unsolicited exports, a di�erence that is statistically signi�cant as indicated
by the Wald test reported in Table 2.

We proceed by applying two stricter de�nitions of unsolicited exports,
Υi,s<1 and Υi,s<0.1 respectively. Under these de�nitions, in order to qual-
ify as unsolicited a �rm and destination speci�c export spell has, as before,
to last for only up to one year, but at the same time the volume must be
relatively small. In particular we require that the spells destination speci�c
export sales as a percentage of total sales, i.e. the share, s, account for less
than 1 and 0.1 percent, respectively in the two de�nitions. We re-estimate
our main speci�cation with the two alternative measures of the share of unso-
licited exports Υi,s<1 and Υi,s<0.1. To save space we do not report coe�cient
estimates as such but only report EPP calculations in the lower panel of
Table 2. As becomes apparent when applying the condition that an unso-
licited export spell must account for less than 1 percent of total sales EPP's
now do not di�er between the top and bottom decile of Υi,s<1. Accordingly,
when making the de�nition of unsolicited export spells stricter the share of
unsolicited exports is not anymore related to EPP. At �rst sight this seems
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Table 1: Regression table

(I) (II) (III)

Cap 0.284*** 0.284*** 0.284***
(0.011) (0.011) (0.011)

Lab 0.791*** 0.791*** 0.790***
(0.014) (0.014) (0.014)

Exp 0.162*** 0.154*** 0.160***
(0.033) (0.029) (0.033)

Exp×Θ -0.055**
(0.023)

Exp×Υ -0.064*** -0.066***
(0.023) (0.025)

Exp× (Θ−Υ) -0.021
(0.030)

Constant 8.810*** 8.805*** 8.810***
(0.135) (0.136) (0.135)

R2 0.95 0.95 0.95
Observations 8214 8214 8214

Notes:*,**,***Statistically signi�cant at the 10 percent, the 5 percent, the 1 percent level, respectively.

counterintuitive. However the empirical �nding is to some extent compati-
ble with our theoretical results. To see this consider Figure 1 and Result 5
depicting the downwards sloping productivity threshold between unsolicited
exporters and non-exporters, i.e. �rms need higher productivity to service
unsolicited export orders with smaller customer shares. Put di�erently, the
theory suggests that if �rms productivity is not su�ciently high unsolicited
and/or very small export orders might not be serviced. Accordingly, �rms
with lower productivity might have a lower share of small and unsolicited ex-
ports. This generates a counteracting a�ect that can render EPP di�erences
between �rms with a high share and �rms with a low share of unsolicited
exports insigni�cant. Theoretically, it is even possible that this counteract-
ing e�ect dominates. In the data we �nd this when looking at unsolicited
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exports spells that are very small, i.e. that account for less that 0.1 percent
of a �rms total sales (s < 0.1). Respective EPP calculations are reported in
the lower panel of Table 2. We now observe a slightly increasing EPP the
higher the share of unsolicited exports becomes. The e�ect is not very strong
and the di�erence between the top decile and the bottom decile is only on
the verge of becoming statistically signi�cant. However, we see this as some
evidence for the relevance of the previously discussed counteractive e�ect -
a standpoint that is further supported by Figure 2 which compares EPPs
across the whole sample range of Υ for our three de�nitions of unsolicited
exports.

Table 2: EPP calculations for di�erent de�nitions of unsolicited ex-

ports

Bottom Decile Median Top Decile Wald test
Bottom=Top

Υ 16.64 *** 15.60 *** 9.45 *** F=7.04 ***
( 3.39 ) ( 3.08 ) ( 2.04 ) p=0.009

Υi,s<1 13.02 13.04 13.51 F=0.13
2.81 2.78 2.29 p=0.716

Υi,s<0.1 12.86 12.87 13.15 F=2.64
2.57 2.57 2.56 p=0.108

Notes:*,**,***Statistically signi�cant at the 10 percent, the 5 percent, the 1 percent level, respectively.
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5 A Stylized Model with Unsolicited Exports

In this Section we simplify the conceptual model. Importantly, we consider
a setting with two symmetric countries in which �rms only di�er in terms
of productivity. Moreover, we eliminate the time-variation in the demand
component, i.e. we exclude temporary exports from the model. We impose
parameter restrictions such that �rms partition into exiters, non-exporters,
unsolicited exporters and proactive exporters in line with the empirical evi-
dence in the previous Section.

Now consider �rm i with productivity ϕi. In the domestic market �rm i
earns

π (ϕi) = Bϕσ−1i − F
The �rm only serves the domestic market provided that ϕi ≥ ϕ∗ where

π (ϕ∗) ≡ 0⇔ ϕ∗ =

(
F

B

) 1
σ−1

Firm i may export proactively which requires the �rm to pay both �xed costs
of exporting Fx and �xed costs of marketing Fm. The pro�ts from proactive
exports read

πx−pro (ϕi) = Bϕσ−1i τ 1−σ − Fx − Fm
If the �rm does not export proactively there is a probability, z > 0, that
foreign agents �nd the �rm and place an order with the �rm. As in the
conceptual model the �rm only serves a stochasitic fraction ρ ∈ [0, 1] of the
consumers through unsolicited exports. The �ow pro�ts from unsolicited
export reads ρBϕσ−1i τ 1−σ − Fx. A �rm only services the unsolicited foreign
order if it earns positive pro�ts from doing so. This implies that only �rms
with ϕi ≥ ϕ∗un will ever pro�t from exporting unsolicited where

B (ϕ∗un)σ−1 τ 1−σ − Fx = 0⇔ ϕ∗un =

(
Fxτ

σ−1

B

) 1
σ−1

=

(
Fx
F
τσ−1

) 1
σ−1

ϕ∗

Moreover, �rms with a productivity above ϕ∗un will only serve orders which
imply consumers shares above ρ∗ (ϕ) de�ned by

ρ∗ (ϕ)B (ϕ)σ−1 (τ)1−σ − Fx ≡ 0⇔ ρ∗ (ϕ) =
Fxτ

σ−1

B
ϕ1−σ =

(
ϕ∗un
ϕ

)σ−1
The expected pro�ts from unsolicited exports read

πx−un (ϕi) = z

∫ 1

ρ∗(ϕ)

(
ρBϕi

σ−1 (τ)1−σ − Fx
)
dH (ρ)
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where H (ρ) is the cdf of ρ. Imposing that Fx
F
τσ−1 > 1 we have that �rms

partition into exiters (ϕ < ϕ∗), non-exporters (ϕ∗ ≤ ϕ < ϕ∗un), potentially
unsolicited exporters (ϕ∗un ≤ ϕ < ϕ∗pro) and proactive exporters (ϕ ≥ ϕ∗pro)
where ϕ∗pro is de�ned by

πx−pro
(
ϕ∗pro

)
= πx−un

(
ϕ∗pro

)
Finally, we have from the free entry condition that expected pro�ts prior to
entry has to match the sunk entry costs, i.e.∫ ∞

ϕ∗
π (ϕ) dG (ϕ) +

∫ ϕ∗
pro

ϕ∗
un

πx−un (ϕ) dG (ϕ) +

∫ ∞
ϕ∗
pro

πx−un (ϕ) dG (ϕ) = Fe

where Fe are the sunk costs required to enter the industry and G(ϕ) is the
CDF of productivities. .We can now solve the model and obtain the following
result:

Result 6. Introducing unsolicited trade increases welfare. Improvement in
information technology (higher z) increases all productivity thresholds as well
as welfare.

If we add the assumptions of productivities being Pareto distributed and
ρ being uniformly distributed on the unit-interval we �nd that

Result 7. Both the fraction of export episodes and export sales being unso-
licited increases in z (improved information technology) and is invariant to
variabel trade costs (trade liberalization).

Result 8. E�ect on unsolicited exports on mass of available varieties and
average productivity (remains to be done)

More to be added...

6 Back on the envelope computations

To be added....

7 Conclusion

Unsolicited exports, i.e. customer initiated export episodes, are a widely
acknowledged fact of international commerce. The present paper addresses
this phenomenon both theoretically and empirically.
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For our theoretical framework we use a partial version of Melitz (2003)
augmented to include both the conventional export modes, namely, no ex-
porting or proactive exporting (which may be permanent or temporary), as
well as unsolicited export orders, which �rms endogenously choose to service
or not. This formalization arrives at a number of results on the selection of
�rms into various export patterns. We establish, inter alia, that proactive
exporters are on average more productive than unsolicited exporters, which
in turn are more productive than non-exporters. Surprisingly, these mecha-
nisms also imply that smaller unsolicited orders (smaller relative to the �rms
potential for proactive export sales on the market in question) will only be
serviced by the most productive �rms among the unsolicited exporters.

Using �rm-level data for Denmark we establish the following stylized
facts: Almost half of all observed export spells for our balanced sample
of surviving �rms between 1998 to 2007 are unsolicited, and for an average
�rm unsolicited exports account for more than 30 percent of its total export
sales. Thus, unsolicited exports are indeed a very relevant phenomenon. Fur-
thermore, our empirical analysis suggests a fairly clear productivity ranking
with respect to export mode substantiating our ambiguous theoretical pre-
dictions. As expected, exporting �rms on average are more productive than
non-exporters. However, exporter productivity premia typically decrease the
higher a �rm's share of unsolicited exports becomes. Thus, a �rm that would
only service long term exports is most productive while a �rm with only unso-
licited exports would be least productive. Accordingly our simple descriptive
TFP regressions indicate an exporter productivity premium for �rms in the
bottom decile of the unsolicited export share of 17 percent that drops to 9
percent for �rms in the top decile. In addition, we �nd evidence of a counter-
acting productivity e�ect that at the extremes of the distribution can even
reverse the previously described productivity ranking. Accordingly, �rms
that service very small unsolicited export orders must be more productive
than �rms only servicing large unsolicited orders.

Future research ought to consider �rm-product-destinations speci�c ex-
port spells which should be even less stable than �rm-destination speci�c
spells and disclose additional insights on the nature and consequences of
unsolicited exports. Maybe most importantly, the task for international eco-
nomics is to detail out a comprehensive theory on micro-level importer be-
havior encapsulating drivers of unsolicited trade.
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