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Abstract 
Firms may face substantial fixed and sunk cost when entering an export market. In addition 
there may be learning effects in the export activity: a firm may learn about exporting from 
export experience in a particular market or from export experience in other markets. We 
define a market as the market for a given product in a given country. Thus learning may occur 
from intramarket experience or from intermarket experience across products or countries. 
There may also be spillovers from other firms in the export countries, both within and 
between particular products. In the presence of fixed and sunk cost and learning, past export 
experience affects a firm’s probability of exporting to a particular market and there will be 
persistence in export. While previous studies have focused on global or country specific sunk 
export costs, in this study we analyse the importance of market specific versus country 
specific fixed and sunk export costs. We also investigate spillovers from the presence of other 
firms in the export markets. We use firm level panel data for Norwegian seafood exports 
distributed on products and countries. Results are in favour of market specific sunk costs, 
learning and spillovers.  
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1 Introduction 
 

Standard theory of international trade normally model trade costs as variable, interpreted as 
tariffs or transport costs. This type of modelling often yields unrealistic predictions about the 
theoretical number of firms that export, and the theoretical number of markets each firm 
export to. In the recent years a literature has emerged, which concentrates on fixed or sunk 
export costs. This literature shows that in the presence of such costs not all firms within an 
industry find it profitable to export (Medin, 2003 and Melitz, 2003), or that not all firms find 
it profitable to export to all countries (see e.g. Helpman et al., 2008, Chaney, 2008 or Eaton et 
al., 2011). Generally, models with fixed or sunk export costs predict that only the most 
efficient firms export and that more productive firms export to more countries.  

At the same time, several empirical papers have studied the existence of sunk export costs 
using firm level data. In the presence of sunk export costs, expected profits of exporting today 
will be higher if the firm exported last period, because the sunk cost is then already paid. 
Consequently, firms that exported last period will have a higher probability of exporting 
today. The results from these studies are unambiguously in favour of the sunk cost hypothesis 
(see e.g. Roberts and Tybout, 1997 and Bernard and Jensen, 2004a). 

This literature investigates whether or not firms have to pay a sunk cost in order to start 
exporting per se. Nevertheless, firms typically expand internationally by entering into new 
markets one by one, thus part of the sunk export cost is likely to be market specific. 
Throughout the analysis we will refer to an export market as the market for a given product in 
a given country. Starting to export to a new market may require firms to pay a specific cost 
related to that market, such as adjustment to local standards, acquiring knowledge about the 
country’s custom procedures, setting up local distribution networks, conducting market 
analyses etc. These costs are often characterized by a fixed or sunk element. If sunk export 
costs are predominantly market specific, empirical analysis of the export decision per se will 
misrepresent such costs because it is not able to distinguish entry into one export market from 
entry into several markets. Only a few studies (Moxnes, 2010; Gullstrand, 2011 and Meinen, 
2011) investigate the importance of country specific sunk export costs. 1

Another factor that may increase the probability of export is learning (see e.g. Cleredis et al, 
1998). In this paper we hypothesize that exporting to a particular market reduces a firm’s 
market specific sunk and fixed export cost because the firm learn about export conditions to 
that market over time. We further hypothesize that a firm can learn about export conditions in 
a particular market from export experience in other markets. For instance, demand patterns 
may be similar across countries; and a firm that exports to Germany may use the knowledge it 
has acquired about German demand when exporting to France. Hence, firms with experience 

 Moxnes (2010) and 
Meinen (2011) also demonstrate that if country specific sunk export costs are disregarded 
global sunk export costs may be overestimated. They further present results that indicate that 
export experience from other countries facilitates entering new countries. Gullstrand and 
Meinen find evidence that the importance of country specific sunk export costs varies with 
firm characteristics. In this paper we extend the analysis to investigate the importance of 
market specific sunk export cost. To our knowledge, this is the first paper to do so. We 
incorporate both market specific and country specific sunk costs, and show how the former 
may be overestimated if we do not consider the latter.  

                                                 
1 Ottaviano and Martincus (2011) and Blanes-Cristobal et al. (2002) investigate the importance of the region 
specific sunk export costs in two and three regions correspondingly. 
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in other markets may face lower export costs to a particular market than firms with no such 
experience. Our results are in line with those presented in Gullstrand (2011) where evidence 
that experience from several export countries influence on the decision to export is 
presented.2

Spillovers from other exporters can also impact on firms’ export decisions.  Exporters have 
acquired knowledge about exporting. This knowledge may spill over to potential exporters, 
and reduce their export costs. Several studies investigate the importance of such spillovers 
from exporters within the same region or industry.

 Lawless (2011) also presents evidence that export experience from nearby 
countries reduces entry costs into more distant markets countries. We extend the analysis by 
allowing learning from other markets to occur both from experience with exporting the same 
or different products (intraproduct versus interproduct) and from export experience in the 
same country or from other countries (intracountry versus intercountry). 

3 On the other hand, information may also 
spill over from other exporters in the destination market: information about such matters as 
potential customers, business culture, local legislation and importing procedures are specific 
to the destination markets. As opposed to the existing literature on spillovers, this paper 
investigates spillovers from other exporting firms in the destination markets rather than in the 
home market.4

We allow exporting firms facing both fixed and sunk costs.

 As for learning, we distinguish between interproduct and intraproduct 
spillovers.  

5

We use a panel dataset of total Norwegian seafood exports disaggregated on products, firms 
and countries in the period from 1996 to 2007. Norway is one of the world’s largest exporters 
of seafood, with an annual export value of 35.7 billion NOK (2007) (corresponding to about 
7.28 billion USD). The industry is highly internationalized, with exports of a great variety of 
products to 196 countries (during the sample period). Over the whole period the most 
important export destinations in terms of export value are Denmark, Japan, France, Great 
Britain and Russia; while the most important exported products are Fresh whole salmon/trout, 
Stockfish/clipfish, Frozen whole pelagic, Frozen whole salmon/trout and Frozen filet of 
whitefish.  

 Fixed costs occur independently 
of exported volume given that firms export. Sunk costs are entry costs that occur only once. 
Sunk costs introduce persistence in export behaviour since staying in a market which is 
already served by a firm does not require additional sunk costs. Fixed costs on the other hand, 
occur each period and impact both on the decision to stay in a market and on the decision to 
enter markets. We allow learning and spillover effects to reduce both fixed and sunk costs. By 
specifying the decision to enter new markets and staying in existing markets, we are able to 
distinguish fixed versus sunk costs and learning and spillovers effects on both type of costs.  

The great variation countries and products makes the data particularly suitable for 
investigation of market specific effects. Rather than just investigating the fixed and sunk cost 
of export per se, we are able to investigate the importance of market specific fixed and sunk 
export costs, in addition to different kinds of market specific learning and spillover effects.  

                                                 
2 Some studies have used aggregated trade flows to investigate the impact of experience acquired in other export 
markets. See e.g.  Nicita and Olarreanga (2000) or Evenett and Venables (2002).  
3 See e.g. Clerides et al. 1998; Bernard and Jensen, 2004a; and Koenig, 2009 for dynamic frameworks; and 
Aitken et al, 1997; Greenaway et al, 2004; Barrios et al, 2003; Requena Silvante and Castillo Gimenéz, 2007 and 
Koenig et al. 2010 for  static frameworks. 
4 Barrios et al (2003) investigate the impact of R&D spillovers on Spanish firms’ export ratios to two different 
markets (EU/OECD and the rest of the world). 
5 This is also done by Cleredis et al. (1998), but in a global, not market specific, framework. 
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We base our analysis on a reduced sample of continuous exporters. There is considerable 
heterogeneity among the firms. In Figure 1, the horizontal axis measures firms’ export value, 
a proxy for firm size. Each observation represents one firm. The figure shows that our sample 
consists of many small firms and a few large ones.  

The number of markets per firm can be large either because the firm exports many products or 
because it exports to many countries. The left vertical axis of Figure 1 shows the number of 
countries each firm exports to, while the right vertical axis shows the number of products they 
export. The figure clearly demonstrates that large firms export more products to more 
countries. The variation, however, is larger among small firms: while most small firms export 
few products to few countries, there are some exceptions. Also regression lines for the 
relations between firm size and the number of countries they export to and the number of 
product groups they export are included.  

The pattern revealed in figure 1 is in accordance with the sunk and fixed export cost 
hypothesis: In the presence of such costs, firms will typically export to a few markets because 
they have to pay a sunk or fixed cost every time they enter a market. Only the most efficient 
firms (which are also likely to be large) will be able to bear the large investments of paying 
entry costs in many markets.  

 

Figure 1 Number of products and countries each firm export to 
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In the presence of market specific sunk costs or learning, we should expect firms to stay in the 
same markets year after year. Further, in the presence of spillovers from other exporters, we 
should expect firms to cluster in the same markets. Generally firms tend to stay in markets for 
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longer periods. Also firms tend to export to the same markets. This is further discussed in the 
data section below and is also tested for in the regressions we present.  

The rest of this paper is organized the following way: the next section presents the theoretical 
background for the estimation equation. Section 3 gives a more detailed presentation the 
dataset we use and other data used in the analysis. Results are presented in section 4 and 
section 5 concludes.  

 

2 Theoretical background 
This section presents the theoretical background for the empirical specification presented in 
the next section. It follows Roberts and Tybout (1997), Bernard and Jensen (2004a), Lawless 
(2009) and Moxnes (2011) in modelling firms’ export decisions in the presence of sunk 
export costs. We consider export to a given market rather than exports in general or exports to 
a given country and we allow for both sunk and fixed costs.  

Like others, we introduce several learning and spillover effects. Earlier studies analyse 
learning from own export experience, and spillovers from other firms in the exporting firm’s 
home country. In the model presented here, a firm may learn from its export experience, both 
in the particular export market and in other export markets. Further, spillovers occur from 
other firms in the destination country. Learning and spillovers may occur both as a 
consequence of presence in a market, and as a consequence of high export value to that 
market. In contrast to previous studies, we allow learning and spillovers to impact on sunk 
costs and on fixed costs. Their effects are identified by distinguishing between the decision to 
enter new markets versus staying in existing markets.  

2.1 Profits from exporting  

We follow Roberts and Tybout (1997), Lawless (2009), Moxnes (2011) and others and 
construct a multi-period model of firms’ export participation decisions. The focus in the 
theoretical model is the firms’ market specific export, i.e. firm i’s export of product v to 
country j. There are many firms that export one or more products to one or more countries. 
For each firm i in period t, the term π*ivjt(pvjt, svit ) denotes extra profits from exporting good v 
to country j. These are gross profits not adjusted for sunk cost of entering markets or for fixed 
costs for operating in a market. π*ivjt depends on the vector pvjt which is a vector of variables 
that are exogenous for  firms. This vector reflects product, country and time specific factors 
such as e.g. demand patterns in the destination country, income level in the destination 
country and exchange rate. svit is a vector of factors that are firm specific. These may include 
firm size, the firms’ capital stock, employment or location. In the empirical specification we 
include firm-product effects and firm-country effects.  

We assume constant marginal costs. This allows treating each firm’s export volumes in each 
market independently from each other. Consequently we assume that the price received by 
firm i for product v in country j is independent of export activities in other markets (v’≠v 
and/or j’≠j). We also assume that any effect of other firms’ export on the price received by 
firm i is external. In the appendix we describe how a profit function can be constructed based 
on standard constant elasticity of substitution preferences and constant marginal costs. In that 
case the profit function is proportional to sales values in each market. Without sunk and fixed 
export costs, firm i will export product v to country j if π*ivjt>0.  

Each firm also faces fixed costs of exporting any good v to any country j, Mvjit, and sunk costs 
of entering a market, Gvijt. These are assumed to depend on a set of learning and spillover 
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effects. We assume that they depend on the firm’s export experience of the same or other 
goods in the same market or in other countries. They also depend on spillovers from other 
firms exporting the same good to the same country or selling other goods in the same country. 
In the absence of sunk costs, firm i will export good v to country j if  π*ivjt>Mivjt. We will use 
the notation π’ivjt=π*ivjt+Mivjt. Sunk costs, Givjt, occur only if the firm enters the market and 
not if the firm is already present there.  

 

2.2 Market specific sunk export costs 

Future prices and costs, and hence future profits  π’ivjt+s, are uncertain to the firm. If there are 
market specific sunk export costs, the decision to export to the market today becomes 
dependent of expected future profits. We assume that firm i has to pay a sunk cost Givjt in 
order to enter a new country j with a new product v. If the firm exits the market one year and 
then re-enter later, the full sunk cost recurs.6

With market specific sunk export costs, the single period profit from exporting product v to 
county j becomes: 

 We define the variable yivjt taking on the value of 
1 if export of product v from firm i to country j at time t was positive, and 0 otherwise. 

 

1.1  ( ) ( )[ ] ivjtivjtivjtivjtivjtivjt yGyy 1
' 1 −−−= ππ  

 

The equation shows that in the presence of market specific sunk export costs, previous export 
status will affect today’s profit from exporting. As pointed out in literature on hysteresis in 
trade, the firm now takes into account future exporting costs when deciding upon whether or 
not to export to a market today.7

 

  Consequently, once in the market, the firm may find it 
profitable to continue exporting even if this yields negative profit in single periods, because 
expected profits of exporting to the market in the future may be positive. The firm hence faces 
a dynamic maximization problem, which cannot be analysed by maximizing π’ivjt at time t. 
Since future profits are uncertain, at time t the firm instead chooses the infinite sequence of 
values y+

ivjt={yivjt+s|s≥ 0} that maximizes the expected present value of current and future 
profits:  

1.2 ( ) 
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6 This assumption is made for simplicity. Other papers such as Roberts and Tybout (1997), Bernard and Jensen 
(2004a), Gullstrand (2011) and Meinen (2011) discuss the possibility that only part of the sunk costs recurs if the 
firm re-enter the market. Empirical evidence from these papers indicate that a large part of the cost recurs after 
one year of exit. After two years, the whole costs seem to recur. Some authors also include exit costs in the 
theoretical formulation. It is a simplification without many consequences to disregard them.  
7 See Baldwin (1988), Dixit (1989) and Baldwin and Krugman (1989). 
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Et  is an expectations operator conditioned on firm i’s information set at time t, Ωit, and δ  is 
the discount rate in each period. Consequently Vivjt is the value of the optimal strategy for firm 
i’s export strategy for good v in country j in period t. Firm i’s optimal export strategy is the 
yivjt that satisfies the Bellman equation:  

 
1.3 ( )( )( )ivjtitivjttivjt

y
ivjt yVEV

ivjt

|max 1 Ω+= ++
δπ  

 

A firm choose to export in period t if the expected value of exporting is larger than the 
expected value of not exporting.  

 

Using (1.1), we get that export in this period will be positive (i.e. yivjt>0) if:   

 

1.4 ( )( ) ( )( )[ ] ( ) ivjtivjtivjtitivjttivjtitivjttivjt GyyVEyVE 111
' 10|1| −++ −≥=Ω−=Ω+δπ  

 

The equation shows that in the presence of market specific sunk export costs, the decision of 
whether or not to export today depends on export status the previous year. In the regression 
analysis, the effect of lagged export status on today’s export decision will indicate the 
importance of market specific sunk export costs.  

 

2.3 Learning and spillovers 

The model includes several learning and spillover effects that may influence on the firm i’s 
decision to export product v country j. Firm i may learn from past presence in the market in 
question (yivjt-1=1), and from past presence in other markets (yiv’j’t-1=1), v’≠v and/or j’≠j. In 
addition there may be positive spillovers from the presence of other exporters in country j 
(yi’v’j t-1=1,  i’≠i and v’ may or may not be equal to v). There may also be additional learning 
and spillover effect from high export value, z, in the past (zivjt-1 and zi’v’j’t-1 are large, v’≠v 
and/or i’≠i  and/or j’≠j). Section 4 gives a thorough description of all learning and spillovers 
effects investigated in the regression analysis.  

It is important to be specific about the type of costs that are reduced through learning and 
spillover effects. Cleredis et al (1998) and Bernard and Jensen (2004a) assume that spillovers 
reduce sunk export costs.8

Many sorts of export costs are probably partly fixed and partly sunk. Costs related to finding 
customers is an example. A firm may have to find new customers in the same market every 
year (in which case the cost is fixed), or it may continue selling to the same customer every 
year once the relation is established (in which case the cost is sunk). Learning and spillovers 

 Yet, if learning and spillovers only affect sunk export costs, the 
variables capturing these affects can only be included in the regression model when past 
export status is 0. I.e. if yivjt-1 =1, then Givjt=0, thus no variables can reduce Gvijt further. On 
the other hand, if learning and spillovers affect fixed export costs (Mivjt), these costs can be 
further reduced even if entry is already undertaken. Sunk costs are important for the decision 
to enter markets while fixed costs also influence on the decision to stay in a market.   

                                                 
8 Learning, however, affects marginal production costs. 
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affect both types of costs: a high number of Norwegian firms in a destination market may 
simplify entry of a new firm, because knowledge about how to find a customer may spill over 
to the potential exporter. In addition, knowledge may spill over to a continuous exporter, and 
reduce its costs of finding new customers. We therefore assume that learning and spillovers 
can reduce both Givjt and Mivjt.  

There is a close relationship between market specific learning and sunk costs. A firm may 
choose to gather all necessary information about demand before entering a market, rather than 
gather some information each year. In this case the costs of information gathering will be a 
part of Givjt  rather than Mivjt.9

The decision to enter a market is therefore influenced by both fixed and sunk costs. The 
decision to stay in a market depends on fixed costs and not on sunk costs. A firm can stay in a 
market only if it was in the market the year before. A firm enters a market only if was not in 
the market the year before. We can therefore distinguish between the combined effect on 
fixed and sunk costs and on fixed costs alone by interacting learning and spillover effects with 
a categorical variable for the firm’s presence in the market the year before.  

 Once in the market, there will be nothing new to learn about 
demand and there will be no additional cost reductions, since Givjt  =0, when yivj,t-1=1. 
Nevertheless, both when information gathering costs are part of M and when they are part of 
G the probability of exporting today will increase if last period’s exports were positive. In the 
regression analysis it will not be possible to distinguish the two effects, because they are both 
captured by yvij,t-1. The same applies for the distinction between country specific fixed and 
sunk costs.  

We assume that this year’s export costs are affected by learning and spillovers last year, while 
experience acquired in earlier years has no effect. We further assume that all learning and 
spillover effects are external to the firm, thus they are not part of the firm’s maximization 
problem described in sections above.10

The left hand side of (1.4 ) describes expected profits net of entry costs. Now define expected 
profits net of entry costs and fixed costs as: 
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We now have that  
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otherwise   0
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n
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We allow G and M to depend on firm characteristics. We specify that G and M depends on 
firm i’s experience from other markets, i.e. from exporting the same good in other countries 

                                                 
9 Information gathering is indeed believed to be an important part of sunk export costs (see Roberts and Tybout, 
1997). 
10 Learning from own market specific experience could be internal to the firm without altering the results of 
profit maximization. If learning in other markets or spillovers were internal to the firm, however, export 
decisions to different markets would become interdependent.  
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or  from exporting different goods in the same country or in other countries. We also allow G 
and M to depend on spillovers from other firms. We allow spillovers from other firms to 
reduce G and M when other Norwegian firms export to the same market (i.e. exporting the 
same good to the same country) or when other Norwegian firms export to the same country.  

The firm decides to export if : 

( ) ( ) '   ,11 2*
1'

1*
1

02*
1'

1*
1

0
11 iiMyMyMGyGyG-yMG-yπ tiittiitivjt-ivjtivjtivjt-

n
ivjt ≠





 +++





 ++=+≥ −−−−  

Above, G0 and M0 denote market specific sunk and fixed costs that are independent of 
learning and spillovers. G1 and M1 denote the reduction in sunk and fixed costs that depend on 
firm i’s experience from other markets. These are specified to occur if firm i exported to any 
other market in the pervious period. Firm i’s activities in other markets are indicated by the 
vector y*

it-1. This vector consists of indicators for presence in the same country or for presence 
in other countries with the product in question or with other products. Consequently, G1 and 
M1 are coefficient vectors. Other firms’ activities are denoted with the vector y*

i’t-1, i’≠i.   G2 
and M2 are therefore coefficient vectors for reductions in sunk and fixed costs because of 
spillovers. Spillovers are allowed to occur if other firms are present in the same market or in 
the same country.  

The firm therefore chooses to export if:   
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Above, G1, M1, G2 and M2 are coefficient vectors for learning effects on sunk and fixed costs 
and for spillover effects on sunk and fixed costs. Their exact relation to G and M is specified 
as: 

 

'   ,'   ,'
1 1 1

1'
2
'1'

2
'1'

1
'

1
1'

1
''

1
'

0

1 1 1
1'

2
'1'

2
'1'

1
'

1
1'

1
''

1
'

0

iijjvv

yMyMyMyMyMMM

yGyGyGyGyGGG

j i i
jtijivjtivjitijij

j
tivjivjtjtivjivivjt

j i i
jtijivjtivjitijij

j
tivjivjtjtivjivivjt

≠≠≠

−−−−−=

−−−−−=

∑ ∑ ∑∑

∑ ∑ ∑∑

= = =
−−−

=
−−

= = =
−−−

=
−−

  

 

From the above, G1
iv’j denotes the effect of country specific sunk costs. The specification is 

similar to the one in Meinen (2011). This is a coefficient that indicates the extent to which 
export experience in a country for other products will be beneficial for starting exporting to 
the same country for any product.  

Sunk and fixed costs are, according to our specification, dependent on the firms export 
experience in other markets (different products - same country (G1

iv’j, M1
iv’j), same product – 

different countries (G1
ivj’, M1

ivj’) or all products – different countries (G1
ij’, M1

ij’)). Similarly, 
we have assumed that they depend on spillovers from other firms exporting to the same 
country (the same product (G2

i’vj, M2
i’vj) or different products (G2

i’j, M2
i’j). Obviously, sunk 

costs already paid will reduce the costs of starting exporting to a market. Reduced fixed costs 
also reduce the costs of starting exporting to a market. In addition, reduced fixed costs also 
reduce the costs of staying in a market where a firm is already exporting. The decision to start 
exporting depends both on sunk costs and on fixed costs, while the decision to continue 
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exporting depends only on fixed costs. In our empirical specification we therefore distinguish 
these effects by allowing learning and spillover effects to have  different effects depending on 
whether the firm was already in the market in the previous period yivjt-1=1 or not (1-yivjt-1)=1. 

2.4 The regression equation 

Our point of departure was the profit expression π*ivjt(pvjt,svit,) where p are exogenous 
variables and s are firm specific variables. 

In line with several other studies (see e.g Roberts and Tybout (1997), Bernard and Jensen 
(2004a) or Moxnes (2011)) we specify a reduced form of the latent variable πn

ivjt-G0-M0. 
Therefore we do not specify the profit function but approximate it with an expression in 
exogenous plant, market, plant-market and time characteristics. Thus, we write  

 

ivjtivjt
n
ivjt eMGπ +=−− Zη00  

 

Above the vector Z consists of product specific characteristics, firm specific characteristics, 
country specific characteristics, product-country specific characteristics, firm-country,  
produc-country and product-firm-country specific characteristics. These are captured both by 
dummy variables and by other variables as described in section 3. evijt denotes noise. We now 
specify the binary choice equation as: 
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Above, α0 denotes effects on the probability of exporting given that the firm was present in 
the same market the year before. It is interpreted as the sunk cost parameter of serving that 
single market. α1 denotes the effects of experience from other markets in the same country on 
the probability of entering a market. It is interpreted as the effects on fixed and sunk costs 
from serving other markets in the same country. It will increase the probability that the firm 
starts exporting to a given market. It captures country specific sunk and fixed costs. α2, on the 
other hand, denotes the reduction in fixed costs from having exports experience with different 
products in the same country. It will increase the probability that the firm continues to export 
to a given market (note the interaction with yvijt-1). α3 denotes effects on the probability to start 
exporting in a market, that is the combined reduction in sunk and fixed costs, from 
experiences from other countries. As indicated above y*ij’t-1 is a vector of varying indicators 
of experience from other markets. It captures the number of countries to where the firm 
exports product v and the number of countries to where the firm exports all goods.  α4 denotes 
the same effects on fixed costs only, and therefore the impact on the probability of continuing 
exporting to a given market (again, note the interaction with yivjt-1). The spillover terms are 
similarly distinguished between influencing on fixed and sunk costs combined, and therefore 
on the probability of starting exports (α5) and on fixed costs alone, and therefore on the 
probability of continuing exporting to a given market (α6).  

The probability that firm i exports product v to country j in period t is therefore:  
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We hence have a model where the dependent variable lagged one period is among the 
explanatory variables. The coefficient in front of this lagged dependent variable, α0, reflects 
the importance of market specific sunk export costs. A positive α0 implies that exporting to 
the market last year increases the probability of exporting there this year. The remaining 
independent variables are described in section 3 and in the appendix. 

 

2.5 Econometric issues  

An important econometric problem with estimating equation 1.6 is α0. There is most likely 
unobserved heterogeneity between firms, products and countries that can potentially affect a 
firm’s probability of exporting a given product to a given market. Firms may e.g. differ in 
their employees’ skills. If a firm has a German-speaking employee it may be more likely to 
export to Germany. Further, personal networks may affect which products a firm export to 
which countries.11

Such heterogeneity is likely to create persistence in the dependent variable. If it is not 
corrected for, α 0 will be overestimated. The unobserved heterogeneity may also be correlated 
with the other explanatory variables, in which case the coefficients in front these variables 
will be inconsistently estimated.

  

12

There are several potential estimation strategies for correcting for this heterogeneity. One 
commonly used method in studies of sunk export costs is to apply a probit estimation with 
firm-specific random effects (see Roberts and Tybout, 1997; Clerides et al, 1998; Bugiamlli 
and Infante, 2002; and Bernard and Jensen, 2004a). Another method is to compare linear 
probability models with and without firm-specific fixed effects with an estimation in first 
differences (see Bernard and Wagner, 2001; Sjøholm 2003; Bernard and Jensen, 2004a; 
Meinen, 2011 and Gullstrand, 2011).  

 

In this study, the specific effect should not be at the firm level. The focus here is a firm’s 
decision of whether or not to export a given product to a given country, hence the unobserved 
heterogeneity is at the product-firm-country specific level.13

ivjtivjivjt ue += ε

 This heterogeneity can be 
corrected for by assuming that the error term consists of two terms:    

 

                                                 
11 Medin and Melchior (2002) found that employees’ special skills and personal networks were important for 
which countries Norwegian seafood exporters chose to export to.  
12 See Heckman, 1981, Roberts and Tybout, 1997 and Bernard and Jensen 2004a for discussions.) 
13 In principle unobservable heterogeneity can be found at several different levels: there may be heterogeneity at 
the level of the firm, the product and the country separately or at any combination of the three. However, 
including fixed effects (dummies) for all these levels, would leave to few degrees of freedom left to estimate the 
other coefficients. Such heterogeneity is therefore presumed to be captured by the explanatory variables.  
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where εivj captures time invariant product-firm-country specific elements. Remaining noise is 
captured by uivjt, which is assumed to be normally distributed and uncorrelated over firms, 
countries and time, thus , ,cov( , ) 0vij t vij su u = , t≠s.   

Estimation of εivj can be done by applying either a random effects approach or a fixed effects 
approach. The advantage of random effects is that, in contrast to fixed effects, they can be 
included in a probit model.14

On the other hand, in contrast to a fixed effects model, in a random effects model we must 
assume that εvij is uncorrelated across products, firms and countries, thus 

 We therefore rely on a random effects probit model. 

'cov( , ) 0, 'vij v ij v vε ε = ≠ , 'cov( , ) 0, 'vij vi j i iε ε = ≠  and 'cov( , ) 0, 'vij vij j jε ε = ≠ . In other words 
εvij must be uncorrelated with the other explanatory variables. As pointed out below, this 
assumption is not likely to be fulfilled in this study. Another problem with the random effects 
probit model is that the unobserved product-firm-country specific effects are assumed to have 
constant variance equal to σ2

vij. However, if σ2
vij is large, the effect on the lagged dependent 

variable is likely to be biased upwards (Heckman, 1981).15

Another problem is the initial condition problem (see e.g Heckman, 1981). We observe the 
time series for presence in export markets from 1996 to 2007. Our prime hypothesis is that 
presence in export markets is persistent. Since firms exported also before 1996, presence in 
export markets in 1996 depends on previous periods. The main problem is that unobservable 
characteristics will tend to be correlated with export experience in 1996. If not these 
characteristics will influence and bias our estimates. The problem is general since for many 
time series history did not start with the first observation.  

  

The naïve strategy of disregarding the initial condition problem implies that model becomes 
mis-specified. This strategy means that the first observation is treated as exogenous. Since 
there is likely unobserved individual heterogeneity estimates of persistence will be  biased 
upwards. 

For linear model the initial condition problem can be easily solved, for instance by using 
differencing. For non-linear models, the problem is more difficult. Several solutions have 
been proposed in the literature. Heckman (1981) proposes using the dataset’s presample 
exogenous variables to estimate the first observation and including the estimated first 
observation in the regression model. This methodology has been used in several studies of 
persistence in firms’ export decisions (see e,g. Roberts and Tybout, 1997 or Moxnes, 2011). 
Wooldridge (2005) proposes another solution. Wooldridge suggests using the within-means of 
the time variant exogenous variables as auxiliary explanatory variables to capture individual 
specific effects and run standard random effects probit regressions on the time series of 
observations (including the initial value of the lagged dependent variable). Equation 15) 
contains the element eivjt which consists of the product-firm-country but time invariant 
specific element εivj and noise. The Wooldridge-method consists in considering ε as the 
expression: 

                                                 
14 Random effects cannot be applied in a logit model. Neither can fixed effects when the lagged dependent variable is among 
the explanatory variables (Card and Sullivan, 1998). Inclusion of fixed effects in a Probit model gives rise to the incidental 
parameter problem (see e.g. Heckman, 1981).  
15 We complemented our results with results from a fixed effects linear model (not reported). Models with fixed effects and a 
lagged dependent variable produce biased and inconsistent estimates of α0. This is because the fixed effect model only 
considers variation over time, since all variation between observations at a given point in time is captured by the fixed 
effects. As a consequence, coefficients in front of time-invariant variables such as distance or dummies for regions and 
products cannot be estimated. The estimate of α0 is biased towards zero. Further, the bias is stronger the shorter the time 
series are (Heckman, 1981; Hsiao, 1989 pp. 75; and Bernard and Jensen, 2004a). 
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ivjivjivjivj xy ηλλλε +++= 2110  

 Above ivjx  now denotes the within mean of all time variant right hand variables in equation 
15, λi coefficients and ηivj is a new unobserved individual effect which is assumed as 
ηivj~iidN[0,σ2

η] . The regression equation now becomes: 
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We perform random effects probit estimation of equation 17. Stewart (2006) and Akay (2009) 
test the above approach and compares it with other approaches (in particular the one proposed 
by Heckman, 1981). They conclude that the Wooldrige method performs as well as and 
sometimes better than the Heckman solution for time series as long longer than 5-8 periods.   

 

3 Data and descriptive statistics 
 

3.1 The full dataset versus the sample used for regression analysis 
Firms in our data export in total 376 products at eight digit HS level to 196 countries. 
Expanding data to cover all possible markets, we get 73 696 markets (376 products x 196 
countries). On average 496 firms are active each year during the sample period, which yields 
an average of 36 553 216 observations each year. This is prohibitively large for data 
computation purposes. Nevertheless, it is not adequate to include all observations in the 
regression analysis. Our purpose is to study entry into a specific export market, not firm entry 
or global export entry. Therefore we reduced the data in various ways: 

3.1.1 Firms and products 
In order to get the more manageable number of products, we aggregate the 8 digit HS level 
products into 25 groups that are fairly homogeneous in terms of production and exporting 
conditions.16 Nevertheless, three of these groups differ substantially from the others, and we 
drop them from the sample used for regression analysis.17 In addition, later we will merge 
export data with data for country- and product level import from the COMTRADE database, 
where products are on 6 digit HS level. Aggregation of 6 and 8 digit HS level products do not 
fully correspond. For four of our groups the deviation is severe, thus we drop them from the 
sample used for regression analysis.18

                                                 
16 These groups are Conserved fish, Whitefish (fresh; frozen; whole; fillet), Farmed fresh white fish (whole and fillet), 
Farmed salmon/trout  (fresh; frozen; whole; fillet), Caught whole salmon/trout  (fresh; frozen), Clipfish/stockfish, 
Meal/oil/industry, Pelagic (fresh; frozen; whole; fillet), Salted herring, Shellfish and resembling (fresh; frozen; conserved), 
Smoked Salmon, and Miscellaneous. 

 Only the remaining 18 product groups are therefore 
included.  

17 In two of these groups products are much more heterogeneous than in the others (Meal/Oil/Industry and Miscellaneous), 
and the last group consists of products with a much higher level of manufacturing than the other groups (Conserved fish). 
18 Export of these product groups is marginal. The groups are: Caught salmon/trout  (fresh and frozen) and Farmed whitefish  
(whole and filet).  
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A disadvantage of our data is that we do not have information about firm production. If a firm 
enters the export action or start exporting a new product, we cannot know whether this is due 
to production start-up rather than export entry. We do not wish to incorrectly interpret sunk 
production costs for sunk export costs. As a consequence, we only include firms that export 
all years during the sample period (in total 146). Furthermore, we only include those firm-
product combinations that that are positive all years. 19

There are two additional advantages of reducing the data using the above mentioned methods:  

 This further reduces the number of 
firms to 116.  

Firstly, it reduces bias from omitted variables. Exporting firms consist of both fish farming 
and catch in addition to several pure trading firms, but the data do not contain information 
regarding firm type. We also lack data for firm characteristics other than destination- and 
product specific export. Empirical studies of sunk export costs usually include a set of firm 
characteristics such as age, number of employees etc, which has proved to be important for 
entry into the export action. Such characteristics are probably less important for our study 
since our focus is on market specific export entry, not global export entry. Nevertheless, by 
only considering continuous exporters and continuous firm-product combinations, we get a 
more homogeneous sample and reduce bias from omitted firm level and firm–product level 
variables.20

Secondly, and perhaps most importantly, we are able to separate out global sunk export costs 
and product specific sunk export costs from the regression analysis. We therefore do not risk 
to incorrectly interpret such costs for market or country specific sunk export costs. 

  

3.1.2 Countries 
Export data are merged with data for countries from several different databases: Data for GDP 
and GDP per capita (in current NOK); and GDP growth (in fixed US dollars, three-year 
moving average) are provided by the World Bank (from World Development Indicators). 21 

Three indicators for good governance (regulatory quality, rule of law and control of 
corruption) are provided by the World Bank (from The Worldwide Governance Indicators, 
see the World Bank).22

Data for country- and product level import is taken from the from the COMTRADE database. 
A problem with these data is that some countries fail to report import of certain products in 
certain years, even if import was positive. It is not possible to distinguish these missing 
observations from observations that are in fact zero. In the case where import of product v to 
country j was positive at least one year during the sample period, we replace the zero 
observations with the mean of the positive observations from the years these were reported. If 
import of product v to country j was zero all years, these remain zero. Nevertheless, results 
from the regression analysis are robust to alternative methods, such treating all missing 
observations as zero.  

 The geographical distance is great circle distance (in kilometres) 
based on coordinates for the capitals found in Gyldendal, 1970. Data for country specific 
exchange rates are provided by CIA World Factbook. 

                                                 
19 An alternative method could be to include firm-product observations that are positive at least one year during the sample 
period. Results from the regression analysis are robust to which of the two methods we apply.  
20 In the regression analysis we account for the remaining unobserved heterogeneity by including random effects at the firm - 
country - product level, as well as firm and product dummies. 
21 WDI for the Faroe Islands lack GDP growth numbers for the whole period and GDP for 1997. Numbers for this country is 
therefore provided by the Statistics Faroe Islands. Growth numbers are in current US dollars. WDI for Brunei lack GDP for 
year 2007, and we therefore estimate that number. WDI for Qatar lack growth numbers for years 1996-2000. We have 
supplemented with growth numbers from IMF. 
22 Data for the Faroe Islands and Greenland are lacking from The Worldwide Governance Indicators. We have set numbers 
for these countries equal to the ones from Denmark. 
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Compared to our export data, 52 countries are lacking in the above-mentioned databases. The 
sample is therefore reduced to 146 countries.  

3.1.3 The sample  
The first year of the period (1996) is used to construct lagged variables, and the sample 
therefore spans over the period 1997 to 2007. Following the methods described above, the 
sample now contains 116 firms and 2 592 markets. There are 38 592 observations each year. 
One observation represents export of one product from one firm to one country, and we refer 
to this as an export channel.  

Comparing the sample to the whole dataset shows that continuous exporters are much larger 
than occasional: although the number of firms is highly reduced in the sample, it still covers 
49% of the total export value. On the other hand, the average number of positive export 
channels is considerably reduced from 7 863 in the whole dataset to 2 109 in the sample. The 
average value of an export channel in the sample is the double of that in the whole dataset (6 
732 versus 3 795 million NOK).  

Continuous exporters also export to more markets than occasional exprters: even though the 
sample on average only contains 23 % of all exporters in a given year, it still covers 66% of 
all markets Norwegian firms exported to. On average over the sample period the number of 
markets with at least one Norwegian exporter present was 741 if we only consider sample 
firms and markets, while it was 1 116 if we consider all firms and markets in the dataset.  

Consequently, the sample is biased towards larger firms exporting more products to more 
countries. 

3.2 Preliminary evidence 
In the presence of market specific sunk costs or learning, we should expect firms to export to 
a limited number of markets, and to stay in the same markets year after year. Further, in the 
presence of spillovers from other exporters, we should expect firms to cluster in the same 
markets. These issues are analysed in the regression analysis, but this section presents some 
preliminary evidence. 

3.2.1 Characteristics of firms 
Traditional trade theory with monopolistic competitive firms and CES preferences disregards 
sunk export costs. As a consequence, it predicts that all firms export to all countries as long as 
variable trade costs are not prohibitive. Taken literally, firms in our sample should export to 
all 196 countries, or at least somewhere nearby. This is strongly rejected by the data. Both the 
data and the sample consist of many small firms that only export a few products to a few 
countries, and some very large firms that export to many markets (see Figure 1). For example, 
in year 2000 the 5 % largest firms in terms of export value account for 41 % of exports and 30 
% of all positive export channels in the sample. Furthermore, only 5,46 % of all exports 
channels in the sample are positive. If there were no market specific sunk export costs, we 
should expect most of them to be positive. 

If a firm learns from own export experience in other markets, the probability of exporting to a 
given market increases with the number of other markets the firm exports to. In the regression 
analysis we will check for such effects. Table 1 presents characteristics of the 116 sample 
firms that are related to the learning variables included in the regression analysis. Numbers 
are presented for year 2000, which is an "average" year regarding the number of export 
markets per firm and the average value of an export channel. We construct learning variables 
based on all products a firm exports, since learning might occur from a firms’ occasional as 
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well as continuous export. Correspondingly, we include all countries a firm exports to. Hence 
numbers in table 1 include all 25 products and 196 countries. 

 
Table 1 Characteristics of firms the sample, year 2000* 
 

 Export 
value (in 
millions 
NOK) 

Average 
export value 
to a market 
(in millions 
NOK)** 

Number 
of export 
markets  

Number 
of 
countries 

Number 
of 
products 

Average 
number of 
products 
exported to a 
country*** 

Min 0,08 0,02 1 1 1 0,50 

Median 39,91 3,14 19,50 9,00 6,00 2,00 

Mean 143,11 5,13 30,66 12,63 6,72 2,12 

95 
percentile 

622,97 18,09 93,15 38,05 15,00 4,07 

Max 1821,60 66,62 312,00 50,00 21,00 6,33 
 
* Numbers are based on the 116 firms, but includes all 25 products and 196 countries 
**The variable is calculated by taking the average value of an export channel for each firm. The column shows 
how this variable varies across firms in the sample. Note that this is not the same as the average value of an 
export channel. 
***The variable is calculated by taking the average number of products per country for each firm. The column 
shows how this variable varies across firms in the sample. 

 

 

Table 1 illustrates that the distribution of firms is highly skewed: an average firm exports for 
143 million NOK to 31 markets, but the median firm only exports for 40 million NOK to 20 
markets.  

In the regression analysis we will distinguish between intra-and inter-country and intra-and 
inter-product learning.  The number of markets per firm (column 3) can be large either 
because the firm exports to many countries (column 4) or because the firm exports many 
products (column 5). Again, the distribution is skewed: The largest firm in the sample exports 
21 products to 49 countries, but an average firm only exports 7 products to 13 countries. 11 % 
of the firms export only one product and 7 % export to only one country. The last column 
shows that on average, a firm exports a little more than 2 products to each country.  

The preliminary evidence presented here shows that there is a lot of heterogeneity in our data 
and that firms vary considerably as to where and what they export. Other empirical studies 
find similar patterns as the ones described above (see Mayer and Ottaviano, 2008 for a survey 
of European firms or Bernard et.al., 2009 for US firms): Most exporters tend to be small and 
export to a few markets. A few very large exporters, which also export to numerous markets, 
account for a large share of total export value.  

The patterns in our data are in accordance with the hypotheses of country and market specific 
sunk export cost. Helpman et al (2008) and Chaney (2008) present extensions of the Melitz 
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(2003) model, with multiple asymmetric countries and country specific fixed export costs. 
They provide a theoretical framework that explains why firms export to a limited number of 
countries: Small and less productive firms will typically export to few countries because they 
have to pay a fixed cost every time they enter a new country. Only the largest and most 
productive firms will be able to bear the large investments of paying entry costs in many 
countries. In addition, Arkolakis (2008) considers endogenous country specific fixed export 
costs. This enables him to explain the large number of firms that only export to a few 
countries: fixed export costs increase with the number of consumers a firm wants to reach, 
and only the largest firms find it profitable to reach almost all consumers in a given country. 

3.2.2 Characteristics of markets 
Can knowledge about exporting spill over from other Norwegian firms in a destination 
country and reduce a firm's costs of exporting to that country? In the regression analysis we 
will address this question, but in this section we present some preliminary evidence by 
demonstrating how firms in our data are distributed across markets and countries. In the 
presence of spillovers, we should expect firms to cluster in the same markets or countries. 

Table 1 presents characteristics of those of the 146 sample countries with positive seafood 
import from Norway in year 2000 (118 countries). Spillover variables in the regression 
analysis include all firms and firm-product combinations, as does numbers in Table 1. The 
reason for this is that spillovers might come from occasional as well as continuous exports.  

The data clearly demonstrates that firms cluster in the same countries. Despite the large 
number of countries that import Norwegian seafood, a high share of the export value is 
concentrated in a few large countries: in year 2000 the 5% top countries that imported most 
Norwegian seafood accounted for 53 % of total export of Norwegian seafood. As expected, 
these countries also have a high number of Norwegian exporters present (164 on average). 
The distribution of number of exporters per country is also highly skewed. Most countries had 
few Norwegian exporters present: while the average was 50, the median was only 8. As much 
as 15% of the countries had only one Norwegian exporter present. The maximum number of 
exporters in a country was 247 (Denmark).  
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Table 2 Distribution of firms and product across countries in the sample, year 2000* 

Variable Number of firms 
that export to a 
country  

Number of 
products a country 
imports 

Average number of 
firms that export a 
product to a country** 

Min 1 1 1 

Median 8,00 6,00 2,26 

Mean 49,60 8,80 4,46 

95 percentile 149,05 22,00 15,61 

Max 247,00 23,00 31,62 

 
*The numbers are based upon those of the 146 sample countries that had positive import of Norwegian seafood 
in year 2000 (in total 118), but includes all firms that exported Norwegian seafood in year 2000 (in total 484) 
and all 25 products 
**This variable is calculated by taking the average number of firms per product for each country. The column 
shows how this variable varies across countries in the sample. 

 

What about markets? If we look at markets rather than countries, we find the same pattern: as 
much as 67 % of total Norwegian seafood export is concentrated in the top 5% markets. In 
year 2000 there were 837 markets with at least one Norwegian exporter present.  

Do Norwegian firms in the same country also export the same products? In the regression 
analysis we distinguish between interproduct spillovers (firms that export the same product to 
the same country), and intraproduct spillovers (firms that export any product to the same 
country). On average, a country import 8,8 different Norwegian seafood products; and there 
are on average only 4,46 Norwegian firms that export the same product to a country. 
However, some markets have many Norwegian exporters present; for example, 75 Norwegian 
firms export Stockfish/clipfish to Italy, and 71 firms export Fresh whole whitefish to 
Denmark. On the other hand 33% of the 837 markets had only one Norwegian firm present.  

3.2.3 Firm clustering: who are in the pioneers? 
Despite the fact that most firms tend to cluster in the same countries and markets, there are 
some that seek to be pioneers in countries and markets where few other firms export. What 
characterizes these firms?  

In Figure 1 we range firms by the number of countries they export to along the horizontal 
axis. Each dot represents one firm. Numbers are for year 2000 and are based on all firms and 
countries in the dataset. If we instead range firms after their export value we get a similar 
picture, because firms that export to few countries tend to be small (see Figure 1). Although 
not reported here, these firms also tend to sell less in each market. 

The vertical-axis shows the average number of Norwegian exporters present in the portfolio 
of each firm’s export destinations. The figure shows that firms that export to few countries 
tend to choose countries with many other Norwegian firms present. There is, however, 
considerable variation among the smallest firms. As the number of countries a firm export to 
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increases, the average number of exporters present in its destination countries decreases. So 
does the variation.  

Among the firms that exported to only one country, which amount to 22% of all firms in the 
full dataset, only one firm exported to a country with no other Norwegian exporters present. 
Only two firms exported to a country with less than 15 other exporters present. The average 
number of exporters present was 147, while the maximum was 247. Consequently, the 
pioneers are mostly firms with a lot of experience in other countries, although there are some 
exceptions. 

In Figure 2  we look at markets rather than countries and find a similar pattern.  

We can conclude that our data consists of many small heterogeneous firms, which on average 
tend to export few products to few countries, sell less in each market, and export to markets 
with many other Norwegian exporters present. In addition, there are few large homogeneous 
firms that account for a highly disproportional share of export value and export markets. 

Similar patterns are found among French exporters in Eaton et al (2011) and Colombian 
exporters in Eaton et al (2007): firms that export to a small number of countries tend to sell to 
the most popular ones, but do not always do so.  

Figure 1 Average number of firms in each firm's portfolio of destination countries 
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 Figure 2 Average number of firms in each firm's portfolio of destination countries 
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There are several possible explanations for why the firms tend to cluster. One is simply that 
some countries are more popular export destinations that others due to such factors as low 
transport costs or tariffs and large market size. Another reason may be that popular countries, 
which are also large, demand several different seafood products, thus a greater variety of 
firms can export there.  

On the other hand, there may be country specific sunk export costs. Such costs can vary 
between countries due to e.g. different languages, different degrees of cultural or legislative 
differences, corruption etc. In this case, firms will tend to export to the countries with the 
lowest entry costs; and only the large, most efficient, firms can make sufficient profit to cover 
their entry costs in less profitable markets. Furthermore, if there are positive spillovers from 
other Norwegian exporters in the destination countries, sunk export costs should be lower in 
countries with many exporters present. 

Another possibility is that sunk export costs differ between firms. Large firms may face lower 
entry costs than small firms, e.g. because of higher efficiency in the process of information 
gathering. Then only the large firms have small enough entry costs to be able to enter 
profitable markets. Sunk export costs may also differ between firms due to learning: entry 
costs of large firms, which to export to many markets, may be lower because their experience 
makes it easier to enter a new market. firms. 

3.2.4 Persistence  
Do firms export the same products to the same countries year after year, or do they frequently 
switch in and out of markets? In the presence of market specific sunk costs or learning, we 
should expect firms to stay in the same markets, since entry and exit is costly. In the 
regression analysis we address this issue, but in this section we present some preliminary 
evidence on persistence. Numbers include the sample firms (116), countries (146) and 
products (18) only, since these are the observations included in the regression analysis. 



21 
 

One way of investigating export market persistence is to look at entry and exit rates of export 
channels.23 On average over the sample years there are 2 109 positive export channels each 
year. The number of market specific entries varies over the sample period from 23% to 30% 
of the positive export channels in the year in question. The average entry rate is 26%. Exits 
rates vary between 22% and 27% of the positive export channels in the year that precedes the 
exit. The average exit rate is 25%. Most other studies look at firms' entries and exits in and 
out of the export action. In these studies rates are mostly lower, which is not surprising since a 
firm that enters the export action must potentially pay several different kinds of sunk export 
costs in addition to the market specific; both global, country specific and product specific 
sunk export costs may accrue.24

For a moment, let's focus on firms' entries and exits in and out of countries instead of markets. 
As expected, these rates are generally lower; and on average both rates amount to 12 %.  

 

An alternative way to look at persistence is to calculate the Kaplan-Meier survival function, 
which shows how many of the export channels that were positive in year one that continued to 
be positive in subsequent years. In figure 4 we have calculated the survival functions for 
exports channels (firm-country-product dimension) and for country specific export (firm-
country dimension). Note that year one in the figure do not necessarily refer to the first year in 
our sample period, but rather to the first year the firm enters the market (country). Since a 
firm may enter and exit a market (country) several times during the sample years, we have 
treated each period of positive market (country) specific export from a given firm as one 
observation. A firm that enters, exits, and then enters again is hence treated as two different 
observations in calculating the survival functions. 

Figure clearly shows that persistence in the firm-country-product dimension is lower than in 
the firm-country dimension. The first year after entry 58 % of the firms continue to export to 
the same market, while 67 % continue to export to the same country. After 12 years only 15% 
have survived in the same market, while 27 % have survived in the same country. 

Entry and exit rates as well as the survival function show that firm-country persistence is 
higher than firm-country-product persistence. This is not surprising, as the latter may be due 
to the former. Nevertheless, it indicates that both country- and market specific sunk export 
costs accrue. In the regression analysis we attempt to distinguish between the two, and show 
how the former may be overestimated if we omit the latter.25

                                                 
23 Melchior (2006) offers an extended analysis of entry and exit patterns in the same data for years 1996 to 2004. 

 

24 In Bernard and Wagner (2001) the average number of entries and exits in percentage of total number of exporters is around 
6. Entry and exit rates in Bernard and Jensen (2004a) are 12.6, and in Sjøholm (2003) it is the range of 20 - 33 %. Moxnes 
(2010) look at country specific entry and exit rates, which lie between 11 and 17 %. 
25 Moxnes (2010) argues that by omitting country specific sunk export costs from the analysis, one may overestimate global 
sunk export costs. Correspondingly, we argue that by omitting market specific sunk export costs, one may overestimate 
country specific sunk export costs. 
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Figure 3 Kaplan-Meier survival estimates, firms in markets and in countries 

 
 

 

3.3 Independent variables 
 

We estimate several variants of the regression equation 
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and of the Wooldridge counterpart of it (equation 1.7).  

The effect of sunk export costs, is captured by the variable lagged market export status which 
is equal to yivjt-1. The coefficient to be estimated is α0. In addition to this, we also focus on 
country specific sunk and fixed export costs and on the variables capturing learning and 
spillovers effects. Country specific effects are captured by the terms interacted with yiv’jt-t.  
Learning from other countries and spillover from other firms are reflected by y*

ij’t-1 and y*
i’jt-1. 

These reflect firm i’s export activities in other countries and other firms (i’≠i) lagged export 
activities in the same country. When they are interacted with (1-yvijt-1) they indicate the effects 
on the probability of starting export activities in a given market. From the theoretical model, 
this is interpreted as the combined effect from reducing fixed and sunk costs. When interacted 
with yvijt-1 they indicate the effects on the probability of continuing serving an export market. 
These effects are interpreted as reducing fixed costs only. Both y*

it-1 and y*
i’t-1 are vectors of 

more variables.  
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3.3.5 Learning and spillovers  
Learning and spillovers need time to operate; consequently all variables capturing these 
effects are lagged one year.  

3.3.5.1 Sunk costs and market learning 
The most obvious learning effect is perhaps that a firm learns about exporting a certain 
product to a certain country from own export experience in that particular market. The firm 
may e.g. learn about demand in the market, which is likely to reduce the firm’s fixed costs of 
conducting market analyses over time. Hence dMvijt /d yvijt-1<0 and the estimated coefficient is 
expected to be positive. A positive coefficient can however, also indicate sunk costs that have 
already been paid. We note that we cannot discriminate between dGvijt/dyvijt-1 and dMvijt/dyvijt-1.  
There may also be an additional learning effect form being deep in the market. It seems 
plausible that the firm learns more about demand the more it exports, in which case 
dMvijt/dqvijt-1<0 where zvijt-1 denotes export value in the previous year. This effect can be 
analysed separately by including the firm’s market specific export value (market export 
value).  
3.3.5.2 Country specific learning  
Firms may learn about exporting a given product to a given country from export experience 
with other products in the same country. Finding customers is one example on how 
experience with exporting other goods can reduce the fixed or sunk costs of exporting another 
good.26

The variable country export status other products equals 1 if firm i exported other products to 
country j last period, and 0 otherwise. If part of the sunk export cost is country specific, rather 
than market specific, this variable may also capture the effect of country specific sunk costs. 
For example, costs related to learning a new language or business culture are specific to the 
country rather than the product. If the firm exported other products, but not product v’, to 
country j last period, then part of G is already paid, and It will be less costly to start exporting 
product v’’. 

 A firm that exported product v’ to country j last period may have established contacts 
with several customers in that country. The same customers may be interested in another 
product (v''), thus cost related to finding customers for v'' will be lower. This effect was 
indeed found to be important among Norwegian seafood exporters in Medin and Melchior 
(2002). Interviewing Norwegian seafood exporters they found that different products were 
often sold to the same customers and that costs of introducing a new product in a country 
were significantly lower if the firm exported other products to the country.  

When this variable is interacted with lagged absent export status in the given market (1-yvijt-t) 
we interpret the effect as a combined effect reducing the country specific sunk and fixed cost. 
In this case the effect is to increase the probability of starting exports. With interaction with 
lagged export experience yvijt-1 we interpret the effect as reducing the country specific fixed 
cost. In this case the effect is to increase the probability of staying in an export market.  

Also in this case, there may be an additional learning effect from being deep in the country. In 
this case firm i’s export value of other products to country j should reduce its fixed costs of 
exporting product v to country j. The effect is captured by the variable firm export value, same 

                                                 
26 Information gathering is indeed believed to be an important part of sunk export costs (see Roberts and Tybout, 
1997). 
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country, other products.  Again we distinguish between the combined effects on fixed and 
sunk costs (interacted with (1-yvijt-t) and on fixed costs only (interacted with yvijt-1). 

We interpret the above learning effects as reducing fixed or sunk costs of exporting. 
Relatedly, but not always the same, they can also capture the effect of building a good 
reputation. Past export experience can make a firm's product v' better known among potential 
customers in the market. Satisfied customers give the firm a good reputation and may reduce 
costs of marketing or finding customers, both for v' and other potential products.  

3.3.5.3 Learning from export experience in other countries 
Firms may also learn about exporting to a specific market from own experience in other 
countries. Demand patterns, customs procedures and competition legislation may be similar 
across countries. Export experience in other countries may therefore make it easier to export 
to a given country. The effect is likely to increase with the number of other countries the firm 
exports to. 

Some effects, such as learning about demand patterns, may be product specific, while other 
effects, such as learning about business culture, may be more general. We therefore 
distinguish between the number of other countries the firm export product v to (captured by 
the variable number of countries, same product, and the number of other countries the firm 
export all products to (captured by the variable number of countries, all products). As above 
we distinguish between the combined effects on fixed and sunk costs and on fixed costs by 
including the variable both interacted with categorical variables for whether the firm absent in 
a market the year before (entrance) or not (continuance).   

Again, there may be an additional learning effect from being deep in other countries. In this 
case the firm’s average export value to other countries should lower the fixed or sunk costs of 
exporting to a specific country. Also in this case we distinguish between average export value 
of product v  to other countries (captured by the variable average firm value, other countries, 
same product) and average export value of all products  to other countries (captured by the 
variable average firm value, other countries, all products).As above, we distinguish between 
effects on the probability of starting exporting to a market (1-yvijt-1=1) and staying in a market 
where the firms was already established (yvijt-1=1). 

 

3.3.5.4 Spillovers from other exporters  
Firms that export to a specific country gain information about that country on such factors like 
exporting procedures, business culture, demand patterns, legislation and distribution 
networks. Such knowledge may spill over to other firms and reduce their sunk or fixed export 
costs. Spillovers effects are likely to be stronger the higher the number of other exporters in 
the country. Some spillovers, such as information about demand, may be product specific, 
while other spillovers such as information about business culture may be more general. In the 
first case, export costs of a given firm declines with the number of other Norwegian firms 
exporting the same product (captured by the variable number of firms, same product). In the 
second case, the costs will decline further with the number of other Norwegian firms 
exporting other products (captured by number of firms, other products). Also here we 
distinguish between effects on the probability of starting in a market (1-yvijt-1=1) and staying 
in a market (yvijt-1=1). 

As in the case of learning, spillovers may be stronger the deeper the other exporters are in the 
country: a firm’s costs of exporting product v to country j may decline with the average value 
of other firms’ export of product v (captured by the variable average country value, other 
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firms, same product)  and with the average value of exports of all  products  (captured by the 
variable  average country value, other firms, all products).  
In addition there may be positive spillovers from total export of Norwegian seafood to the 
country in question: The more Norwegian seafood in the market, the better known is this 
product group, and this may reduce marketing costs and increase demand.27

As above, we distinguish these spillover effects between combined effects on sunk and fixed 
cost and on fixed costs, i.e. on the probability of starting exports and of continuing exports.  

 Increased exports 
to a market may also improve distribution and retail services in that market. Again, the effect 
may be specific to a given product (in which case the effect is captured by the variable 
country value, other firms, same product) and there may be additional spillovers from total 
exports of other products (captured by the variable  country value, other firms, other 
products).  

3.3.5.5 Alternative explanations 
The variables described above capture many different effects, of which not all necessarily 
reflect learning or spillovers. There may e.g. be unobservable characteristics of firms, 
countries or products that affect the probability of exports. If these change over time, they are 
not captured by the individual heterogeneity time invariant effects discussed above. A firm 
that one year employs a German speaking person may e.g. have a higher probability of 
exporting to Germany next year. Nevertheless, this is a critique that also concerns other 
studies on learning and spillovers in exports, and the present paper is not different in this 
respect.  
Another problem is that if the assumption of independency between firm i’s export decisions 
to different markets do not hold, supply side constraints can force the firm to choose between 
exports of different products or to different countries. This can produce negative coefficients 
in front of learning variables, especially the continuous variables.  

Finally, competition effects may produce negative coefficients in front of spillover variables, 
especially the continuous: high export value of Norwegian seafood in a market may imply a 
higher degree of competition and reduce the probability of export from firm i.  
These issues will be discussed further in the presentation of the results.  

 

3.3.6 Other independent variables 
 
3.3.6.1 Leader 
To correct for the firm’s market specific competitive advantage, we include a variable that 
reflects the firm’s position in the market: leader, market. This variable equals the ratio of the 
firm’s market specific export value to the average export value of Norwegian firms in the 
market. The variable is lagged one year and we expect a positive effect.  

We also include effects from leader status in the country and for the product for all markets. 
Note that the leader variables are continuous and reflects the firm’s market share either in the 
specific market, in the country (as compared to other Norwegian exporters) or globally for the 
given product.  

 

                                                 
27 This effect can also be looked upon as learning among consumers.   
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3.3.6.2 Firm size 
As a proxy for efficiency, firm size is often included in studies of sunk export costs, and it is 
found to be positively related the probability of exports. We do not have data for production, 
but instead we use the log of the firm’s total export value. The variable is lagged one year and 
called size. We expect a positive effect. We also include growth rates? of firm size. If a 
firm’s size is growing, we expect it has a higher probability of entering markets and of staying 
in markets. 

3.3.6.3 Word trade 
We include two world trade variables: export share is the log of the ratio of Norway’s export 
to the World’s export of the different products. It captures Norway’s comparative advantages 
in the different seafood products.  We also include Norway’s total export of the same product. 
and its growth rate. Import is the log of import of product v to country j, and it captures 
demand differences between the countries.28

3.3.6.4 Exchange rates 
  

Some papers study the effect of exchange rate fluctuations on firms’ decision to export. 
Bernard and Jensen (2004a) investigate the impact of industry specific exchange rates, and 
Campa (2002) investigate firm-specific exchange rates.  

In this paper we are able to study the effect of changes in the country specific exchange rates 
on firms’ decision to export. An appreciation of Norwegian kroner relative to the importing 
country’s currency implies a decrease in the price received by the Norwegian exporters. This 
makes exporting less profitable, and is expected to decrease the probability of export to the 
country in question. The effect is measured by percentage growth in the exchange rate and is 
captured by the variable appreciation. 

3.3.6.5 Market size and transport costs 
In the gravity literature of international trade GDP is commonly used as a measure of market 
size. Distance is used as a measure of transport costs.29

3.3.6.6 Governance indicators 

 We therefore include log of GDP, 
gdp, which is expected to have a positive effect on the probability of exports, and the log of 
distance, distance, which is expected to have a negative effect. We also include GDP per 
capita, gdp per capita, in order to control for potential effects from destination countries being 
wealthy. Because decisions to enter and stay in a market may be sticky, we also include 
growth rates of GDP.  

 
Countries’ governance qualities may influence on their attractiveness as markets. We include 
three measures of governance indicators. These are indicators of regulatory quality, rule of 
law and control of corruption. The first two of these indicate the ability of governments to 
formulate and implement regulations that permit and promote private sector development and 
perceptions about the quality of contract enforcement, property rights, the police and the 
likelihood of crime and violence. We expect the potential impact of the three of these variable 
to be positive.  
 
 

                                                 
28 Data for global trade is taken from the Comtrade database. It is not possible to distinguish zero imports from 
lacking observations in this database. Therefore we include the average import values for missing observations 
of product-country-year observations given that there were any positive product-country-year observations.  
29 See Feenstra et al (2001) for a survey. 
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3.3.6.7 Dummy variables 
We  include year dummies (dyear) to correct for temporary shocks that have an equal effect 
across all products, firms and countries. To correct for product differences we also include a 
product dummy (dproduct). Further, several factors such as culture and demand patterns may 
be similar inside a region. We therefore divide the countries into 4 regions and include region-
specific dummies (dregion). We also include dummy variables for EU countries, for countries 
being members of the European Economic Area (EEA), for countries with which Norway has 
free trade agreements with and for the USA.30

We include product-year dummy variables to capture cycles both on the production side (fish 
farming is due to time specific shocks as is wild fish catching) and we include firm dummy 
variables.  

  WE also include dummy variables for 
countries that became EU members in 2004 and in 2007 (FTAEEA04 and FTAEEA007). 
Norway had generous free trade agreements with these countries (for seafood) before their 
accession to the EU. Note that several of these dummy variable are dynamic during our 
period.  

 
3.3.6.8  Wooldridge averages included in the regressions 
We run ordinary probit regressions and random effects probit regressions and random effects 
probit regressions with the Wooldridge methodology to handle initial conditions. For the 
Wooldridge adjusted regression we also included the first year’s independent variable and the 
within means of the time variant exogenous variables as auxiliary explanatory variables. Our 
learning and spillover variables are constructed with interactions with dummy variables for 
entrance or continuance in markets. For these variables we used the first period dummy 
variables as explanatory variables in the Wooldridge regressions.  We use the Wooldridge 
regression as our baseline regression, but we compare the results with the standard probit 
regression and the random effects probit regressions. In order to compare coefficients those 
from the random effects estimator need to be rescaled with an estimate of ρ−1 , where ρ is 
the constant cross-period error correlation given by ρ=σ2

ε/(σ2
ε+1) (see e.g. Wooldridge, 2005 

or Arulampalam and Stewart, 2008). The results from the random effects probit and the 
Wooldridge regressions presented in the next section are rescaled in line with this rescaling 
parameter. It is of importance that inclusion of the Wooldridge averages implies that several 
of our variables are adjusted for their within means. This is important when interpreting the 
results.  

 

4. Results  

Tables 3 and 4 present our regression results. Table 3 presents the main results for persistence 
and for the learning and spillover terms. Table 4 presents the results for the other variables.  

 

                                                 
30 The four regions are: Asia, Africa, Europe and Africa. We include a separate dummy for the USA since Norwegian exports 
of salmon are imposed antidumping duties in the US market.  
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Table 3 Regression results – learning and spillovers.  

 
Note: Note:  *, ** and *** corresponds to significance at 10%, 5% and 1% levels.  Number of observations is 424 512. Year dummies, product dummies, firm dummies and 
regional dummies where included in the regressions but are not reported. Random effects are for product-firm –country.  
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Table 4 Regression results – other variables.  

 
Note: Note:  *, ** and *** corresponds to significance at 10%, 5% and 1% levels.  Number of observations is 424 512. Year dummies, product dummies, firm dummies and 
regional dummies where included in the regressions but are not reported. Random effects are for product-firm –country.  
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4.1 Sunk export costs 

The coefficient in front of market export status is positive and significant in all our regression 
models, which gives support for the hypothesis of market specific sunk costs. This is so for 
the standard probit regression (PR), the random effects probit model (REP) and for the 
Wooldridge random effects probit model (WREP). As expected, the coefficient is 
considerably higher for the PR model than it is for the REP model and even more so for the 
WREP model.31

The additional learning effects from being deep in the market (market export value) are also 
positive and significant in the three models. The relative magnitude of the coefficients in the 
three models  are in line with apriori expectations.   

 

As discussed in section 3.3.5.1 and 3.3.5.2, it is not possible to distinguish the effect of 
market specific sunk costs from the effect of market specific learning. Thus the positive 
coefficients in front of  lagged market export status and market export value may also indicate 
that the firms learn from own experience in the market in question.  

4.2 Country specific sunk costs and learning 

The estimated effect of the variables capturing country specific learning, country export 
status, other products is positive and significant.  This is the case both when the firm was not 
in the market in the previous year (interact (1-yivjt-1)) and given that it was in the market in the 
previous year.  Both effects are positive and significant, in the PR model as well as in the REP 
and the WREP models. Thus being in a country in the previous year with other products both 
seem to increase the probability of introducing new products in the same country (interacted 
with (1-yivjt-1))  and to continue exporting to this country (interacted with yivjt-1). We interpret 
these effects as indicating that fixed and sunk costs have country specific elements. Thus, 
given that a firm exports other products to a given country, the firm is more likely to stay in 
this country with any product and to start exporting other products to this country. We would 
like to emphasise the country specific effects. They come in addition to the market specific 
effects reported on above.  

We noted above that country specific learning may be due to mere presence in a country or 
depend on how deep a firm is established in a market (export value) with other products. Our 
results indicate negative (and partly significant) effects of export value of other products (firm 
export value, same country, other products). This effect is more pronounced for the 
probability of staying in a market than for starting exporting a new product (interacted with 
(1-yivjt-t). These effects may therefore indicate that firms tend to stay specialised in their 
export markets given high export values. One reason for such specialisation effects may come 
from the supply side: firms may have limited production capacity so that export value of other 
products does not increase the probabilities of starting or continuing exporting other products.  

                                                 
31 These results are in accordance with results from earlier studies on sunk costs to export per se. Roberts and 
Tybout (1997) find that if the firm exported the prior year, the probability of export the current year increases 
with 60%. Bernard and Jensen (2004a) find that the corresponding number lies between 20 and 60. We do not 
report marginal effects for each coefficient since it is not clear where at the distribution these should be 
calculated. Most observations in our sample are zero to calculating marginal effects on the mean would imply 
low such effects. Our results are nevertheless qualitatively in line with those in the existing literature.  
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4.3 Learning from export experience in other countries 

The variable number of countries, same product describes learning from own experience in 
selling one good in other countries. The results indicate that an increase in the number of 
other countries a firm exported product v  to last period leads to an increase in the probability 
of starting exporting product v  to country j  this period  and to continue exporting a good to a 
given country. We do not find similar effects, however, from the deepness of firms’ 
experience in other markets. The coefficients for average firm value, other countries, same 
product is not significant for the probability of starting exporting. For the probability of 
staying in the market average firm value is significant only in the PR model.  
Similarly our models do not give strong support for learning effects across product groups 
from other countries. The variable number of countries, all products have negative (and 
sometimes significant) coefficients in the PR model and the REP model, but insiginificant 
positive values for the WREP model Again these effects may suggest that firms are 
specialised in their product choices and they may indicate potential capacity constraints on the 
firms’ supply side. The results are qualitatively the same for the probability of starting 
exporting and for the probability of continue exporting. For the value variable average firm 
value, other countries, all products there are no significant results.  

The results on learning, i.e. from a firm’s export experience in other markets, either within 
one country or within one product group seem to indicate that learning effects are strongest 
within one country, weakly present within product groups and absent between countries and 
between products.  

 

4.4 Spillovers from other firms in the export market 

There is evidence of positive spillovers from other firms in the export markets, captured by 
the variable number of other firms, same product. The presence of other firms selling the 
same product in the same country  have a positive effect both on the probability of starting 
exporting to a given market and on the probability of staying in a market. This is interesting 
since the presence of other firms could potentially also indicate higher competition in a 
market. Obviously, clustering effects in export markets are larger than such centrifugal 
effects. Also, the numbers of firms exporting other products to the same country (number of 
other firms, all products) have positive effects on starting exporting to a market (interacted 
with (1yivjt-1). So are the effects for continuing exporting in our main models (REP and 
WREP), but the results indicate lower significance. For the PR model the results indicate a 
negative and significant effect.  

It is not only the presence of other Norwegian fish exporters in a market or in a country that 
increases the probability of exporting. Also the deepness of other firms have positive and 
significant effects on the probability of starting exporting a good in a market and on the 
probability of staying in the market. This is evident from the positive and significant 
coefficients for the variables denoted with average country value, other firms, same product 
be it interacted with presence of the firm in a market the previous year or with a firm 
establishing exports in the market (so that (1-yvijt-1)=1).  We do not however, find clear 
evidence of intraproduct spillovers. The coefficients on average country value, other firms, all 
products are ambiguous.   The Wooldridge model indicate no effect on the probability of 
starting exporting (interacted with (1- yivjt-1)) and negative effects on the probability of 
continuing exporting (interacted with yivjt-1).  
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Other studies look at the impact of concentration of exporting activity within a region or 
industry in the exporting firm’s home country. Results are mixed. While Clerides et al (1998) 
find that that a firm is more likely to export if it belongs to an export intensive region or 
sector, Bernard and Jensen (2004a) and Aitken et al. (1997) find no evidence on such 
spillovers. On the other hand, by distinguishing between multinational firms and national 
firms, Aitken et al. (1997) and Greenaway et al. (2004) find positive spillovers from the 
export activity of multinationals within the same region or industry.  

4.5 Leader and size 

The positive and significant coefficient in front of leader, market shows that having a high 
market share has a positive effect on the probability of exporting. Similarly leadership in the 
country and leadership for the product have positive effects on the probability of exporting. 
This is as expected. Firm size, however, measured as the value of a firm’s total export, is 
significant in the WREP model. This is in line with earlier studies that look at the decision to 
export in general, where firm size is found to significantly increase the probability of export. 
The results indicate that handling the initial condition problem has importance for obtaining 
results. Without accounting for initial conditions, the coefficient for firm size is less 
significant. Growth rates of firms size is positive and significant for export presence in all the 
three models.  

4.6 Country and product specific variables.  

An appreciation of Norwegian kroner relative to the currency of country j has no significant 
effect on the probability of export. This runs counter to other studies which find some 
evidence of the impact of exchange rates on the probability of exports. Bernard and Jensen 
(2004a) find a weak effect of the industry specific exchange rate. Campa (2002) finds a 
significant effect of changes in the firm-specific exchange rate, where each firm’s exchange 
rate is calculated according to its export markets. Clerides et al. (1998) also find an effect in 
some cases.  
The variable measuring country size, gdp, turns up with the expected sign in the PR model 
and in the REP model, but not in the WREP regressions. Income level measured by gdp per 
capita is insignificant. The fact that market size becomes insignificant can possibly be 
explained with the fact that country specific time-invariant averages of this variable are 
included in the regression. Note however, that gdp also turns out insignificant in its time 
invariant average version (not reported).  

Growth rates of gdp (growth gdp) has positive and significant coefficients, however. Export 
presence is more prevalent in markets with high growth rates. These growth rates are three 
years moving averages so we interpret them as indicating real growth rates rather than just 
arbitrary fluctuations.  

Further, the effect of distance, is negative and significant as expected in the three models. 
These results correspond to results found in the gravity literature of international trade (see 
Feenstra et al, 2001).  

Demand effects, measured by countries’ total import of the product, import, is positive and 
significant in all the three models. We do not find significant effects of the variable export 
share, which reflects Norway’s share of total world exports. This is notable insofar as this 
variable should have reflected Norway’s comparative advantages in the given product groups. 
Similarly we do find significant results for total Norwegian exports of each product group.  
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Dummy variables for EU and USA are negative (not everywhere significant). For the USA, 
Norwegian exports of salmon have been imposed anti-dumping tariffs which have reduced 
market access. Also, Norwegian exports of fish to the EU have been subject to trade policy 
measures that have reduced market access.32

The coefficients for countries with which Norway has free trade agreements are not 
significant except for countries that are members of the European free trade area up until 2007 
and thereafter became EU members, FTAEEA07, which is positive and significant, except for 
the WREP model (not significant).  

 

Indicators of governance indicators give results in line with expectations for Governance 
Indicator, Regulatory Quality and Governance Indicator, Rule of Law. The estimated 
coefficients are positive and significant in the PR model and the REP model, but not for the 
WREP model. The reason for the last result may be that these indicators are highly persistent 
across countries over time. Governance Indicators, Control of Corruption, is negative and 
significant in the PR model and the REP model, but positive and significant in the WREP 
model. Again the difference between the PR and REP model on one side and the WREP 
model on the other side can be explained with the fact that time-invariant averages of this 
indicator is included in the WREP model. In this case, the economic interpretation is 
interesting. Control of corruption has a negative and significant coefficient in the RP and the 
REP model. Ceteris paribus therefore, corruption does not seem to discourage Norwegian 
seafood exporters. From the Wooldridge regressions, however, it seems that the time variation 
for the Control of Corruption variable has a positive and significant effect. The coefficient of 
the time-invariant mean is negative and significant. So, when controlling for time invariant 
mean and when taking into account initial conditions, it seems that corruption deters 
Norwegian exporters. One potential explanation is that unobserved firm characteristics that 
affect firms’ abilities to handle corruption are correlated with the initial value of the 
dependent variable. When initial conditions are controlled for, the isolated effect of corruption 
is negative (giving a positive coefficient for Control of Corruption).  

 

                                                 
32 We controlled the results by running separate regressions for various types of fish exports (white fish, 
salmon/trout and pelagic fish). The coefficient for EU is negative and significant for exports of salmon and 
pelagic fish (salmon was for long imposed anti dumping tariffs while Norwegian exports of pelagic fish is 
mostly concentrated in other markets) but not significant for white fish. For the USA however, coefficient is 
negative and significant for white fish and not for salmon.   
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5. Conclusion  

In this paper we have investigated the impact of sunk export costs of entering new markets 
and fixed costs in exporting. Further, we have investigated market specific learning related to 
export, and we have identified several new effects. While existing literature hypothesizes that 
firms may learn from own export experience, evidence presented in this paper suggests that 
firms learn about exporting to a particular market, both from own exporting experience in the 
market in question and from own exporting experience in other markets. Furthermore, we 
distinguish between the probability of starting exporting activities and staying in export 
markets. Effects on the first are interpreted as being related to sunk (and fixed) cost. Effects 
on the second are interpreted as being related to fixed costs. Learning effects seem to most 
pronounced within countries and across countries within product groups.  

We also provide evidence on spillovers from other exporting firms in the destination markets. 
Our results indicate that increased number of other exporters in a given market increases the 
probability of export (both continuing exports and start ups of exports) to that market. 

 

Appendix 1 

Independent variables  

Independent variable Description 

 market export status 
(d_ficopr) 

Lagged export status. A dummy equal to 1 if firm i exported 
product v to country j. It reflects the importance of market specific 
sunk exporting cost or learning.  

 country export status 
(d_fico_mpr) 

A dummy equal to 1 if firm i exported other products to country j 
last year. It reflects the importance of country specific sunk costs 
and learning from own experience of exporting other products to 
country j.  
 

 number of countries, 
same product 
(no_fiprco_mco) 

Number of other countries (not including country j) firm i exported 
product v to last year. Reflects learning from experience in other 
countries. 

 

 number of countries, 
all products 
(no_fico_mpr_mco)   

Number of other countries (not including country j’) firm i exported 
all products to last year. Reflects learning from experience from 
exporting to other countries. 

 

 number of firms, same 
product  
(no_coprfi_mfi_wh) 

Number of other Norwegian firms (not including firm i) that 
exported product v  to country j last year. Reflects market specific 
spillovers. 
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 number of firms, all 
products 
(no_cofi_mpr_mfi_wh) 

Number of other Norwegian firms (not including firm i) that 
exported all products to country j ast year. It reflects country 
specific spillovers from exporters.  

 

 market export value 
(ficoprva) 

The firm’s export value of product v’ to country j’ last year. It 
reflects additional learning effects from being deep in the market, 
and corresponds to  market export status (d_ficopr). 
 

 firm export value, 
same country, other 
products (ficova_mpr) 

The export value of other products (not including product v’) from 
firm i to country j’ last year. This is a learning variable 
corresponding to  country export status (d_fico_mpr). 
 

 average firm value, 
other countries, same 
product 
(av_fiprva_mco) 

Average value of export of product v’ from firm i to other countries 
(excluding country j’) last year. It is a learning variable 
corresponding to  number of countries, same product 
(no_fiprco_mco).33

 

 

 average firm value, 
other countries, all 
products 
(av_fiva_mpr_mco) 

Average value of export of all products from firm i to other 
countries (not including country j’) last year. It is a learning 
variable corresponding to number of countries, all products 
(no_fico_mpr_mco).34

 

 

 average country value, 
other firms, same 
product 
(av_corva_mfi_wh) 

Average export value of product v from other firms (not including 
firm i) to country j’ last year. It is a spillover variable corresponding 
to  number of firms, same product (no_coprfi_mfi_wh).35

 

 

 average country value, 
other firms, all 
products 
(av_cova_mpr_mfi_wh)   

Average export value of other products from other firms (not 
including firm i) to country j’ last year. It is a spillover variable 
corresponding to number of firms, all products 
(no_cofi_mpr_mfi_wh).36

 

 

 country value, other 
firms, same product 

Export from other Norwegian firms (not including firm i) of 
product v’ to country j’ last year. It is an additional spillover 

                                                 
33 This variable is equal to the export value of product v’ from firm i to other countries, divided by number of 
countries, same product (no_fiprco_mco). 
34 This variable is equal to the export value of all products from firm i to other countries, divided by number of 
countries, other products (no_fico_mpr_mco). 
35 This variable is equal to  country value, other firms, same product (coprva_mfi_wh) divided by  number of firms, same 
product (no_coprfi_mfi_wh). 
36 This variable is equal to  country value, other firms, all products (cova_mpr_mfi_wh) , divided by  number of firms, all 
products (no_cofi_mpr_mfi_wh).  
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(coprva_mfi_wh) variable. 

 

 country value, other 
firms, all products 
(cova_mpr_mfi_wh)   

Export from other Norwegian firms (not including firm i) to country 
j’ last year. It is an additional spillover variable. 

 

leader, market Export value of product v’ from firm i to country j’, divided by 
Norway's export value of product v’ to country j’. Lagged one year. 
We should expect a positive effect. 

leader, country Export value of all products from firm i country j’, divided by 
Norway’s total export value to country j’. Lagged one year. We 
expect a positive effect.  

leader, product Export value of product v from firm i to all countries, divided by 
total Norwegian exports of product v.  

size (lnfiva) Log of firm i's export value. A proxy for firm size. Lagged one 
year. 

growth, firm size Growth rates of the above 

gdp Log of gdp. In 1000 NOK. 

gdp per capita  Log of gdp. In NOK. 

growth in gdp  3 years moving averages of growth rates in gdp 

appreciation Growth in the exchange rate between NOK and the local currency 

distance Log of distance from Norway to country j. In kilometers. 

import Log of import of product v in country j. In 1000 NOK. Missing 
observations are replaced by mean 

export share Log of Norwegian export of product v divided by world export of 
product v. In 1000 NOK. 

Norwegian export, 
same product 

Total Norwegian exports of the product in question. In 1000 NOK . 

growth of Norwegian 
export, same product 

Growth rates of the above 

governance indicator, 
regulatory quality 

Perceived quality of governments’ regulatory quality, normally 
distributed for country ranking.  

governance indicator, 
rule of law 

Perceived quality of rule of law, normally distributed for country 
ranking. 
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governance indicator, 
control of corruption 

Perceived control of corruption, normally distributed for country 
ranking. 

Dyear Dummy equal to 1 for all years except 2007 

Dregion Dummy equal to 1 for all regions, except 

Dproduct Dummy equal to 1 for all products, except 

DUSA Dummy equal to 1 for USA 

DEU Dummy equal to 1 for EU member countries 

DFTA Dummy equal to 1 for countries with which Norway has free trade 
agreements.  

DEEA Dummy equal to 1 for EFTA countries 

DFTAEEA04 Dummy for new member countries in EU in 2004 with which 
Norway had free trade agreements. 

DFTAEEA07 Dummy for new member countries in EU in 2007 with which 
Norway had free trade agreements. 

 

Appendix 2  
 
In the text we proposed that the profit function π*ivjt(pvjt,sivt) could be represented as 
proportional to sales in a given market, independently of sales of other products in a country 
or of the same product in other countries. This depends on our assumption of constant 
marginal costs of selling a product to in a market (defined as the market for a product in a 
country). We assume that the firm faces iso-elastic demand functions in each market from 
standard CES preferences with elasticity of substitution  σ>1. Thus firm i’s demand for a 
variety v sold in country j can be written as: 
 

A1 
1−

−

=

=
σ

σ

µ jjvjvj

ivjvjivj

PYW

pWq
 

 
Above, qivj denotes demanded quantity, Wvj denotes product-country specific demand level 
and pivj denotes the price charged by firm i for product v in country j. Wvj depends on 
(potential) country specific preferences for good v, µvj, country j’s income level,Yj,  and an 
overall price index in country j, Pj, taken as exogenous for firm i.  
 
Assume that firm i produces under constant marginal costs. For exports of product v to 
country j, these are given by: 
 
A2  ivvjivj zwc /τ=  
 



38 
 

Above, civj denotes firm, product and country specific marginal costs. These depend on 
variable transportation costs, τvj, marginal production costs, w, and a firm-producct specific 
productivity parameter ziv. 
 
Profits for firm i from exporting are given by:  
 
A3  ( )∑∑ −=∏

j v
ivjivvjivji Csp ,*π  

Above, π*ivj(pvj,siv ) represents extra running profits from exporting good v to country j. It 
depends on product-country characteristics, p, that are exogenous for the firm and firm-
product characteristics, s. The vector C denotes fixed and sunk costs (in this appendix we 
suppress the time dimension so that fixed and sunk costs are treated similarly) that could be 
firm specific, firm-product specific, firm-product-export, firm-country specific and firm-
product-country specific. This vector therefore captures all sunk/fixed costs discussed in the 
text. In the empirical specification in the text we focused on firm-country and firm-product-
country specific sunk and fixed costs. The profit function can now be written:  
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The first order condition for profit maximizing sales of product v in country j is: 
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The firm charges a price that is a markup, σ/(σ-1),  over marginal costs:  
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Extra running profits from exporting product v to country j are therefore:  
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Extra running profits are therefore proportional to sales. Its exact formulation is: 
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As seen, these profits π*ivj depend on variables exogenous to the firm (captured by the vector 
pvj and variables that are product and firm specific (captured by the vector siv). Therefore we 
write the profit equation in the text as π*ivj(pvj,siv). 
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