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Abstract:  

According to the international trade theory of today fixed and variable costs related to exports are considered as 

the natural barriers for firms becoming successful exporters, i.e. only the most efficient firms are able to over-

come these trade barriers. Hereby self selection into exporters and non-exporters occurs. Accordingly the majori-

ty of earlier studies have paid attention to firm productivity as the main driving force behind export success, see 

e.g. Melitz (2003) for the seminal theoretical and contribution,  Greenaway and Kneller (2007 and Wagner (2007, 

2012a) for a survey of empirical evidence. A major weakness of several theoretical analyses is that productivity 

seems to be random – quite often there is no explanation why some firms are productive and other firms are char-

acterized by low productivity. Still, economic theories of firm strategy and growth identify knowledge accumula-

tion as the most important factor behind productivity growth and firms  competitiveness. Against this background 

the present paper focuses on knowledge e.g. R&D as a key factor behind export performance. Taking into account 

that the causality between firms R&D effort and export behavior is ambiguous an empirical model for export per-

formance is set up. The empirical part of the paper is based on a micro data set including information for Danish 

manufacturing firms over the period 2006-2010. According to the estimation results R&D active firms are more 

likely to be more successful on the export markets in terms of both export propensity and the number of countries 

to which they export their products.  
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1. Introduction 

 

In 2011 The Danish export of commodities and services accounted for more than  xxx percent of GDP. 

Thus the internationalization of Danish firms is quite important for the Danish economy. Moreover in 

comparison with other countries the Danish economy is characterized by having an industry structure 

with many small and medium sized firms which may be hindering factor for entering and having suc-

cess on the international markets. Thus, according to the trade theory of today, see Melitz (2003), 

Greenaway and Kneller (2007), fixed and variable costs related to exports are considered as the most 

significant barriers for becoming successful exporters.  

Only the most efficient and wealthy firms are able to overcome these trade barriers and this can poten-

tially be a problem for becoming exporters for the smaller firms. Earlier empirical studies have tradi-

tionally focused on firm productivity as the main factor behind export success, see Wagner (2007).  

 

Most economist believe that investments in research and development (R&D) is the most important fac-

tor behind economic growth and hence behind the productivity development. Obviously R&D must be 

considered as an important factor in the internationalization process. Firms that are successful in their 

R&D effort can introduce new and superior goods or produce at lower costs hereby gaining the extra 

margin to overcome e.g. fixed export costs. Furthermore, the internationalisation of the firms stimulate 

investment stimulate further knowledge accumulation as the returns from R&D are higher when they 

can be exploited on larger market by exporting. In addition feedbacks from export markets may stimu-

late firm´s R&D effort and hereby resulting in increased innovation, i.e. the learning from exporting. In 

this case export success causes higher investment in research and development and therefore the causal-

ity between R&D decisions and export performance cannot be decided a priori.  

 

The aim of this article is primarily to analyse the influence of R&D investments on firms export per-

formance by using Danish data. Thus analysing firms R&D behaviour is not in focus except for control-

ling for potential causality problems in the empirical part of the paper. The main question which is ad-

dressed is whether R&D activity boosts firms export in terms of higher export intensity and/or an in-

creased number of export destinations. The data which are used the analyses are rather unique as they 

make it possible to combine various sources, i.e. account information from the official Danish firm reg-

ister and information from the R&D register. Furthermore information from employee registers has 

been added in order to identify e.g. the educational level within the companies etc.  

 

The following section gives a brief overview of selected literature on firm export - with the focus on 

R&D and innovation as the main explanatory factor. This section is followed by section 3 where an 

empirical model is constructed. Section 4 provides descriptive evidence on export and the full data set 

to be used in the analysis. In section 5 the empirical results are presented.  
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2. Selected evidence on R&D and export performance  

According to the vast amount of literature on firms export performance firms with higher productivity 

self-select in becoming exporters because such firms have the resources to overcome the fixed costs 

they face when starting up as exporter, see the seminal articles by Bernard and Jensen (1999) and Me-

litz (2003) and Wagner (2007, 2012a) for an overview of more recent empirical studies on international 

trade and firm performance. 

However, in many studies the self-selection into being an exporter depends on a randomly drawn and 

not explained productivity. According to the IO literature it is a stylized fact that the main force behind 

productivity growth is accumulation of knowledge and investment in intangible assets in general.
1
 

Learning from e.g. R&D investments is one source of increasing competitiveness which may help firms 

to self-select into being exporters. Furthermore long experience and continuous R&D activities most 

likely make the firms more successful on the export markets where they have already established them-

selves by being in the front position with respect to technology and products, see Esteve-Pérez & 

Rodríguez (2013). Therefore the decision to start exporting is expected to be positively correlated with 

R&D. 

More recent empirical evidence on the export-R&D-productivity nexus can be found in e.g. Balwin & 

Gu (2004), Lachenmaier and Wößmann (2006), Aw et al (2007), Kirbach and Schmiedeberg (2008), 

Girma et al (2008), Becker and Egger (2009) Van Beveren & Vandenbussche (2010), Czarnitzki & 

Wastfyn (2011), Harris & Li (2012), Higòn & Driffield (2012), Harris & Moffat (2011), Harris & Li 

(2009).
2
 Resuming a few results e.g. Harris & Li (2009) analyses R&D, the absorptive capacity of 

knowledge and export performance for UK firms. Controlling for potential endogeneity of R&D the 

main finding is that R&D activities reduce the barriers for entering into export markets whereas the in-

fluence of R&D on firm’s export intensity is mixed. Higon & Drieffield (2012) focus on the influence 

of innovation on export behaviour. Product- as well as process innovation is found to affect the decision 

to export positively. However taking into the interrelation between process- and product innovation into 

account only process innovation seems to affect export entry. Baldwin & Gu (2004) investigates how 

Canadian firms are affected by trade liberalization and finds that export participation raises productivity 

through several channel. Moreover move into export affects R&D investments positively hereby indi-

cating that the learning by exporting mechanism may be at work. Using Spanish data Esteve-Péres & 

Rodriquez (2013) find a strong mutual relationship between R&D activity and export activity. Czar-

nitzki & Wastfyn (2011) analyse the influence of R&D effort and the export intensity for Belgium firms 

and find significant positive relationship. Girma et al finds that earlier export affects R&D positively for 

                                                 
1 Smith et al (2002) and Graversen et al. (2005) provides Danish empirical evidence on the influence of R&D on productivity. 
2 For early empirical studies see e.g. Hirsch and Bijaoui (1985), Ito and Pucik (1993) Kumar and Siddharthan (1994), Wakelin 

(1998) and Sterlacchini (1999). According to these studies firms export performance – both on the intensive and extensive 

margin – seems to be related to R&D. 
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Irish firms but not for British firms, whereas lagged R&D effort does not seem to affect export per-

formance in any of the two countries. Finally Harris & Moffat (2011) finds that export, R&D and inno-

vation are endogenous to each other in non-manufacturing industries whereas export only depends on 

R&D when innovation is excluded from the equations. 

 

 

3. Modeling export performance 

Based on the discussion in the former section we set up a model in order to explain the influence of 

R&D activities on firm’s export performance recognizing that R&D and export potentially are endoge-

nous to each another. Export performance is measured in terms of the export share (export value in per-

cent of sales) and by the number of export destinations to which the firms export their products. In order 

to control for causality problems between the decision to export and invest in R&D an IV approach is 

approach is used in line with the studies mentioned above. 

 

In the export selection equation the likelihood of being an exporter is expected to depend on the firms 

R&D status. Firms that invest in R&D are more likely to be present on export markets that other firms. 

I.e. they have a competitive advantage as compared to other firms by building original knowledge into 

their products or by developing superior processes of production. Furthermore, we expect that the effect 

of R&D is present on the intensive margin, i.e. firms that invest in R&D have larger export shares (ex-

port revenue divided by total sales) than other firms. In addition successful R&D built into the products 

may broaden the general interest for its products meaning that these firms are present on more markets 

than other non- R&D active firms. Finally we expect that the growth rate in export is higher for R&D 

active firms. 

 

Firm´s R&D behaviour from an industrial organization (IO) perspective has been discussed in a num-

ber of papers, see e.g. the seminal work of Griliches (1984), Dilling-Hansen et al (1999) for earlier em-

pirical evidence; Misra (2007), Falk (2006) and for a more recent empirical and Lee (2005) for an 

overview. In the majority studies competition is considered as a key explanatory factor affecting firms 

R&D strategy. I.e. perfect competition and monopoly are supposed to result in the slightest R&D effort 

as, see the seminal work by Arrow (1962) and Schumpeter (1942). Competition is normally measured 

by market concentration index. Furthermore, the industry minimum efficient scale is quite often in-

cluded as a measure of entry barriers to the industry which can make R&D redundant as a tool in the 

competition.  

   

Next, firm’s age is an indicator of the product life cycle of the firm. Older firms already have an estab-

lished position at the market and compared to younger firms with a smaller market share they have a 
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smaller growth potential and therefore the incentive to invest in R&D is smaller. Note, that the very 

youngest firms (which are often the smallest ones with the smallest financial solvency) are also ex-

pected to be less likely R&D performers than firms in the middle of their product life cycle. On the 

other hand small firms initiated as e.g. spin offs from R&D environments or from existing high tech 

firms are most likely R&D active. Using this line of arguments we expect that firm’s size affects R&D 

in the same way as firm age.  Furthermore formal education within the firm is supposed to increase the 

likelihood of being engaged in R&D irrespective of firm size and age. Finally the financial solvency of 

the firm is expected to affect the likelihood of R&D activities positively because ‘deep pockets’ may be 

a prerequisite for undertaking risky R&D projects Appendix 1 includes the estimation results for the 

R&D equation . Using 3SLS it is shown that the export and R&D selection is mutual dependent and 

consequently R&D is instrumented in the export performance regression analysis.  

 

Focussing on export performance two measures are used. In line with the majority of earlier studies it is 

expected that the firms export share is affected positively by R&D activity. I.e. R&D active firms have 

superior performance on export markets. Besides selling superior products as a consequence Next, suc-

cessful R&D active firms may result are expected to be on more export markets than other non-R&D 

active firms. First of all because of superior products and secondly because R&D can be used in a dif-

ferentiation strategy meaning that a product easier can be modified according to taste and culture of 

each country the firm wants to enter.  

 

In the analyses below control is made for firm age, firm size, relative wage rate, general wage costs, 

labour productivity differences and the nationality of the top CEO of the firm. 

 

Large firms enjoy economies of scale over a large range of their production schedule and overcoming 

fixed export costs require a minimum size of the firm and export volume. Furthermore large scale ad-

vantages increase the competitiveness of the firm which again makes it easier to enter into additional 

foreign markets. 

 

Most studies focus the importance of the age of the firm as an important factor for firms’ internationali-

sation in general. However the influence of firm age on export entry is ambiguous. Naturally older 

firms are more likely to be present on export markets but younger firms can potentially be born export-

ers which potentially moderates the influence of firm age.  

 

Next, the average wage level relative to the industry is included in the model. According to Wakelin 

(1998) high wages may be an indicator of a higher level of human capital within the firm hereby stimu-

lating the export performance. However, high average wages can also be an indicator of rent sharing 
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suggesting that the firms operate under less competitive conditions without significant incentives to 

widening its markets, i.e. less interest in becoming an exporter. Accordingly firms that pay higher 

wages relative to the industry may be less competitive.  

 

Finally, according to the organizational learning literature see Huber (1991) and Choquette (2013) man-

ager’s knowledge on internationalisation is an important driver for export performance. In general the 

nationality of the CEO (foreign vs. national) is expected both to have an influence on the likelihood of 

being present on the international markets and furthermore on the export performance. 

 

The discussion so far has focussed on explaining internationalisation and in the following we analyse 

export performance in two ways. The first focuses on the relative importance of export to sales, arguing 

that higher export share is equal to higher export performance and the second measure of performance 

focuses on the ability to export to different markets, i.e. the higher the number of export destinations the 

higher performance. Obviously both measures of performance does not necessarily imply higher firm 

performance, but the empirical section analyses factors explaining both types of performance and iden-

tifies differences by analysing the following export performance models measured by the share of turn-

over exported and the number of destinations.  

The models address the selection problem of non-exporting firms; according to the theory the non-

exporting firms may either have chosen to sell domestic or may have too low productivity to sell global-

ly. In both cases the performance will be left-censored at zero. Measuring performance by number of 

global destinations produces count data with minimum value of zero and a maximum value equal to the 

number of countries in the world. For all practical cases the upper limit is a non-binding restriction, 

since very few firms sell their production to all countries. 

Using export share as performance variable means that the upper limit is one meaning that all goods are 

sold globally. In this case the performance model must be estimated under the restriction that the share 

is both left-censored (lower limit is zero) and right-censored (upper limit is one).    

In both cases the performance, yi, is latent. In the case with no binding restriction performance is meas-

ured in a model specifying a traditional linear relation between yi and the matrix of exogenous explana-

tory variables xi. 

 

(1)           

(2)           
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The censoring issue is illustrated in the two equations above. The first equation (1) explaining the latent 

export performance is a standard linear model but with a non-negative variable yi there is a potential 

problem with biased estimates especially caused by non-exporting firms. The performance model in the 

empirical section using export share is estimated using Tobit regression with a lower limit equal to 0 

and an upper limit equal to 1. In the case of number of destination we face a problem with 

overdispersion caused by the non-exporting firms and a potential bias problem using the Poisson model 

is avoided using the negative binomial distribution. This approach is supported by the fact that all 

goodness-of-fit tests for a Poisson distribution of the number of destinations in the following empirical 

section are rejected.  

 

Equation (2) illustrates the censoring problem with only one binding restriction, the lower limit is equal 

to zero. Discarding the upper limit restriction the model is equal to problems estimated by the Heckman 

approach solving the selection bias by introducing  for firms with no export. The two-step procedure is 

estimated in this paper by identifying the selection equation using standard market and financial varia-

bles, and the export share model is estimated in the second step using the same explanatory variables as 

in the Tobit-case. 

 

4. Data 

The empirical part of the paper is based on information from the official Danish R&D survey and the 

firm register statistics. The data set contains information on each firm’s R&D effort, export and a huge 

number of variables coming the annual report of the firms, e.g. annual turnover, value added, financial 

solvency, net capital, wage costs, number of employees, average educational level within the firm etc. 

over the period 2006 to 2010.  

Table 1 includes descriptive statistics of the sample (manufacturing) for 2010. R&D active firms are 

more likely to be export active and opposite, export active firms are more likely to be R&D active. 

Concerning the control variables the sign of the mean differences between R&D active and non R&D 

active firms are in general as expected. The same is the case for mena differences between export active 

firms and firms selling only at the home market 
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Table 1   Mean statistics, manufacturing industries 2010 

 All firms 
R&D 

Yes 
R&D 

No 

Export 

Yes 

Export 

No 

R&D active (1: yes, 0:no)  
.3459 

(.4759) 

1 

(0) 

0 

(0) 

.3882 

(.4876) 

.1250 

(.3316) 

Export active (1: yes, 0: no) 
.8392 

(.3675) 

.9419 

(.2342) 

.7849 

(.4112) 

1 

(0) 

0 

(0) 

Export share (relative to sales) 
.4128 

(.3710) 

.6126 

(.3349) 

.3071 

(.3449) 

.4919 

(.3537) 

0 

(0) 

Number of export destinations 
18.32 

(22.10) 

31.74 

(26.75) 

10.56 

(13.90) 

22.08 

(22.59) 

0 

(0) 

Firm size (number of FTE)  
135.3 

(460.0) 

266.6 

(750.7) 

65.86 

(109.7) 

154.6 

(499.0) 

34.39 

(68.00) 

Firm age (years) 
38.07 

(31.74) 

42.38 

(33.85) 

35.77 

(30.32) 

40.21 

(32.47) 

26.66 

(24.56) 

Firms financial Solvency 

(net capital divided by total capital) 

.3794 

(.2063) 

.4263 

(.2045) 

.3546 

(.2031) 

.3877 

(.2045) 

.3361 

(.2109) 

Capital/labour ratio (Million DKK/FTE) 
785.7 

(1647) 

1067 

(2160) 

636.9 

(1273) 

847.1 

(1772.93) 

466.4 

(596.5) 

Labour productivity relative to industry 

mean 

1.038 

(.3963) 

1.103 

(.4441) 

1.004 

(.3642) 

1.058 

(.4096) 

.9348 

(.2998) 

Wage share (relative to sales) 
.3127 

(.1330) 

.2911 

(.1177) 

.3239 

(.1390) 

.2978 

(.1255) 

.3902 

(.1438) 

Avg. wage relative to industry mean 
1.127 

(.2214) 

1.161 

(.2210) 

1.109 

(.2196) 

1.139 

(.2225) 

1.066 

(.2051) 

Educational (length) relative to industry 

mean 

1.001 

(.0692) 

1.021 

(.0746) 

.9906 

(.0636) 

1.004 

(.0672) 

.9854 

(.0766) 

Dummy for CEO’s nationality (0: Danish, 

else 1) 

.0311 

(.1736) 

.0266 

(.1612) 

.0334 

(.1798) 

.0340 

(.1813) 

.0157 

(.1247) 

Herfindahl index (domestic industry) 
.0727 

(.0922) 

.0794 

(.0961) 

.0691 

(.0899) 

.0757 

(.0931) 

.0572 

(.0855) 

Number of firms (interval) 1139-1194 396-413 696-781 906-1002 180-192 

Notes. The sampling procedure is a mixed stratified procedure with all large firms in the sample and SME are selected ran-

domly so the entire sample is according to Statistics Denmark representing the R&D activities in Denmark. Thus the figures in 

the table are un-weighted. As a consequence the average firm size in this sample is relatively large, i.e. larger firms are over 

represented.. 
 

Source: Statistics Denmark. 
 

 

The relation between export and R&D is further elaborated in table 2. The table clearly shows that there 

is a strong connection between R&D and export. The same (significant) pattern is found irrespective of 

combining export with past R&D or R&D with past export, see appendix. 
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Table 2   Manufacturing firms distributed by R&D and export activity in 2010, un-weighted.   

 

 
Exports 

(no) 

Exports 

(Yes) 
Total 

R&D (yes) 
24 

(2.0) 

389 

(32.6) 

413 

(34.6) 

R&D (no) 
168 

(14.1) 

613 

(51.3) 

781 

(65.4) 

Total 
192 

(16.1) 

1002 

(83.9) 

1194 

(100) 

 
Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 

0.001 in each year over the period 2007-10 (2007-2009 not shown). Un-weighted numbers, see notes to table 1 on sampling procedure.  
Source: Statistics Denmark. 

 
In order to eliminate potential firm size effects which may affect the distribution the sample is reduced 

to firms with more than 50 full time employees, see table 3. The distribution of firms is quite similar to 

the distribution for all firms which furthermore stresses the tight connection between R&D activity and 

export activity. 

 

Table 3   Manufacturing firms (+50 FTE) distributed by R&D and export activity in 2010   

 

 
Exports 

(no) 

Exports 

(Yes) 
Total 

R&D (yes) 
7 

(1.3) 

258 

(47.8) 

265 

(49.1) 

R&D (no) 
21 

(3.9) 

254 

(47.0) 

275 

(50.9) 

Total 
28 

(5.2) 

512 

(94.8) 

540 

(100) 

Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 
0.01 in each year over the period 2007-10 (2007-2009 not shown). Un-weighted numbers, see notes to table 1 about sampling procedure.  

Source: Statistics Denmark. 

 

 

  

5. Empirical results  

According to the discussion above export performance is measured by the number of export destina-

tions and the export share of the firm. From a dynamic point of view it may be fairly important for ex-

porting firms to be present on several markets, i.e. because of risk diversification and in order to deal 

with e.g. mature existing markets, where it may turn out to increase to further increase sales. Further-

more, as mentioned the firms R&D effort quite often makes it possible to differentiate the products 
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which can be a important condition for entering into more markets. The relative number of firms with 

respect to export share and number of export destinations in 2010 are shown in figure 1 and the first 

observation is that both indicators are truncated variable. The Export share is positive and the upper 

limit is 1 for those firms with only exports and no domestic sale. Next, both distributions are right 

skewed, firms with few export destinations and low export shares dominate the distribution. Finally, the 

number of export destinations is obviously not only a performance measure, but the number also re-

flects firm strategy and market conditions. On average (un-weighted) the firms in the sample export to 

around 19 countries.
3
 

 

Figure 1   Export performance, export share and number of destinations. Frequencies, percent, 2007. 
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 Note. The two lines in the figures are kernel estimates of the distribution.     

 
Table 4 gives the estimation results for various model specifications the firms export performance in 

terms of the export share. The problem with truncated observations is addressed by using a Tobit model 

and the results are shown in column one and two in table 4. The relative large number of firms without 

export is also creating a potential sample selection effect. If firms without export are in this situation 

because they believe they cannot penetrate the markets (self-censoring) and these firms react different 

to the variables included in the regression model the estimated parameters may be biased. In the theo-

retical section we argue that the R&D decision has a positive effect on the firms export status (active or 

not) – the exporting by learning mechanism. However as discussed above the causality may potentially 

be opposite – the learning by exporting mechanism meaning that the export status of the firm affect the 

R&D decision. As is the case for the Tobit models we use an instrumental variable with the Heckit 

method, see appendix.  The R&D and export selection model is shown in column 3. Finally an ordinary 

OLS model using only positive observations for the export share is included in column 4. The general 

picture is that all the models explains export performance very well.  

 

                                                 
3
 Note that the sample is stratified meaning that larger firms are overrepresented, which may cause an upward effect on the 

number of export destinations.  
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It is easily seen that the instrumented R&D variable (the likelihood of being R&D active) has a robust 

positive influence on the firm export share hereby giving support to the hypothesis presented in the 

former sections. Export performance is affected in a very clear and significant way irrespective of year 

and model specification, i.e. whether or not the computations are performed by using a Tobit setup 

(with or without lagged export (0,1) or a Heckman selection model or simple OLS. Including lagged 

export in the Tobit model lowers as expected the influence of the R&D indicating some degree of per-

sistence in firms strategy.
4
 Still, R&D as a strategy has a positive influence on the export rate. Further-

more the results are in accordance with the vast majority of earlier empirical studies, see section 2.    

 

–  text, discussion in here - 

 

Table 4   Regression analysis of the export share, 2007-2010.  

 

 Tobit               Heckman  OLS 

Year Model 1  Model 2 2. stage  Export > 0 

2007  .5311*** .6838*** .3417*** .3971*** 

2008 .3878*** .7191*** .3005*** .3019*** 

2009 .3672*** .5201*** .3825** .3092*** 

2010 .5825*** .7224*** .3564*** .4688*** 

Pooled  0.7004*** 1.051*** .4311*** .5286*** 

 

Notes: Model 1 includes lagged export as explanatory variable. *** indicate significance at a 1% level, ** significance at a 5% level, * signifi-
cance at a 10% level. Constant term and industry dummies are not shown. Tobit models for export rates are estimated using robust estimation 

with lower and upper limits equal to 0 and 1. The percentage of ll-obs varies from 8% to 12%, ul-obs from 5% to 8%   Heckman and OLS 

models without lag export in 2.stage.Time dummies indcluded in pooled models. The selection model for exporting is shown in appendix . Prob 
> Chi2 is less than 0.0001 for all models. Heckmans Lambda significant at the 1% leve land  significant in 2010, at the 5% level of signifi-

cance in 2008 and at the 10% level of significance in 2007.The instrumented R&D variable is highly significant and positive in all the selec-

tion equations which are estimated in the Heckman model. 

 

 

Focusing on the control variables (not shown) we include firm size (FTE), firm age, wages, wage share 

out of gross value added, labour productivity (gross value added/FTE) and  a dummy for the nationality 

of the top CEO as explanatory variables. In majority of the OLS and Tobit models firm size has a posi-

tive and significant influence on the export rate. Firm age does not seem to influence export irrespective 

of how age is specified. In nearly all years productivity affects the export share positively and in a 

                                                 
4 The pooled estimation requires a panel estimation in order to take into account unobserved firm specific effects.  The parameters shown in 

the table are potentially biases (note the extreme coefficient in column 1). The coming versions of the paper will draw on panel estimation 
methods. 
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highly significant way, the same is the case for wages. Firms who pay higher wages perform less well 

in terms of the export share. Having a CEO with a foreign background increases the export propensity 

but the result is not significant. The same is the case for the wage share.  

 

Table 5 show the effect from R&D on the alternative measure for firm performance, the number of ex-

port destinations. The number of destinations is count data with a right-skewed distribution. About 15% 

of the firms have no export, 50% of all firms export to less than 10 countries and the maximum number 

of destinations is around 150 countries, see figure 1 (right side) for 2007. The number of non-exporters 

report zero destinations regardless the reason for no export and therefore we expect the problem with 

overdispersion of zero destination. This expectation is supported by the fact that all test for Poisson dis-

tributed data are rejected and in table 5 we show parameters for both Poisson regression models and 

negative binomial regression models. No effect on the R&D parameter is found between the two mod-

els, but in general the negative binomial regression model report less efficient parameters.   

 

– tekst, discussion in here - 

 

 

Table 5   Firm performance: Analysis of the number of export destinations, 2007-2010.  

 

 Count data regression models               

Year Model 1  Model 2 Model 3 

2007  1.766*** 1.892*** 0.6037*** 

2008 1.586*** 1.833*** 0.6029*** 

2009 1.867*** 2.220*** 0.5134*** 

2010 2.163*** 2.440*** 0.7133*** 

Pooled  0.921*** 0.921*** 0.0711*** 

 
Notes: Model 1 estimate count data using Poisson regression using instrumented for R&D. Model 2 is a negative binomial  

regression model using the same instrument for R&D. Model 3 is a negative binomial regression model using the actual 

 information on R&D-activity, dummy. *** indicate significance at a 1% level, ** significance at a 5% level, * significance at  
a 10% level.  All goodness-of-fit test for Poisson distribution of the count data is rejected.  

 

Pooling data using all observations from 2007 to 2010 do not change the overall picture with a strong 

and significant effect from knowledge accumulation (R&D) and size on firm export performance. The 

effect of the explanatory variables is very much in line with the results found in the export share mod-

els. Size and age do influence in a positive and non-linear way and the higher wage share the lower per-

formance. However, firm productivity do influence the number of destinations positively but the results 
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are not significant in general. In general the expected negative effect from wage intensive production is 

found but the effect from a non-domestic CEO is very unclear; we do not check for nationality of the 

CEO but few export countries combined with a non-Danish CEO could also indicate that the firm spe-

cialize in exporting to countries that the CEO know about. 

 

6. Conclusion 

This paper deals with firm’s export performance and their R&D activities.  Firms that build up 

knowledge and other resources by investing in R&D are suited for entering into export markets and for 

having a superior export performance as compared to non R&D active firms. Export performance is 

measured by the export propensity as well as the number of destinations (countries) to where the firm 

exports its products.   

 

In the empirical section of the paper a multivariate model is estimated explaining export and R&D for 

Danish manufacturing firms in 2007-2010 shows that there is found a strong significant and positive 

impact on export performance from R&D investments.  R&D active firms are able to export a larger 

share of their sales and the number of destinations countries where they sell their products is also larger 

than for non R&D active firms.  

 

The overall picture of the empirical does indeed support the expected positive and persistent effect from 

investment in knowledge on export performance. Policy implication based on this result is equally sim-

ple – knowledge accumulation is the key element in increasing productivity of the firm and high pro-

ductivity is the only way to ensure true globalization of the firm. 
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Appendix 

 

 
Manufacturing firms distributed by R&D in 2009 and export activity in 2010   
 

 
Exports 

(no) 

Exports 

(Yes) 
Total 

R&Dt-1 (yes) 
28 

(3.0) 

493 

(52.6) 

416 

(55.6) 

R&Dt-1 (no) 
85 

(9.1) 

331 

(35.3) 

521 

(44.4) 

Total 
113 

(12.1) 

824 

(87.9) 

937 

(100) 

Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 

0.001 in each year over the period 2007-10 (2007-2009 not shown). Unweighted numbers, see notes to table 1 about sampling procedure.  
Source: Statistics Denmark. 

 
Manufacturing firms distributed by R&D in 2010 and export activity in 2009   
 

 
Exportst-1 

(no) 

Exportst-1 

(Yes) 
Total 

R&D (yes) 
29 

(2.5) 

375 

(32.3) 

404 

(34.8) 

R&D(no) 
167 

(14.4) 

590 

(50.8) 

757 

(65.2) 

Total 
196 

(16.9) 

965 

(83.1) 

1161 

(100) 

Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 
0.001 in each year over the period 2007-10 (2007-2009 not shown). Unweighted numbers, see notes to table 1 about sampling procedure.  

Source: Statistics Denmark. 

 

Manufacturing firms (+50 FTE) distributed by R&D in 2009 and export activity in 2010   
 

 
Exports 

(no) 

Exports 

(Yes) 
Total 

R&Dt-1 (yes) 
12 

(2.3) 

352 

(68.5) 

364 

(70.8) 
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R&Dt-1 (no) 
13 

(2.5) 

137 

(26.7) 

364 

(29.2) 

Total 
25 

(4.9) 

489 

(95.1) 

514 

(100) 

Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 

0.01 in each year over the period 2007-10 (2007-2009 not shown). Unweighted numbers, see notes to table 1 about sampling procedure.  

Source: Statistics Denmark. 

 
Manufacturing firms (+50 FTE) distributed by R&D in 2010 and export activity in 2009   
 

 
Exportst-1 

(no) 

Exportst-1 

(Yes) 
Total 

R&D (yes) 
9 

(1.7) 

250 

(47.0) 

273 

(48.7) 

R&D(no) 
27 

(5.1) 

246 

(46.2) 

259 

(51.3) 

Total 
36 

(6.8) 

496 

(93.2) 

532 

(100) 
Notes. Numbers in brackets are percentages of the total number of firms. Chi-square test for independency is highly significant with P-values < 

0.01 in each year over the period 2007-10 (2007-2009 not shown). Unweighted numbers, see notes to table 1 about sampling procedure.  
Source: Statistics Denmark. 

 

--- 

Insert bivariate probit for export and R&D here. 

--- 

Insert Tobit model here 

--- 

Insert Heckman model here 

--- 

Insert poisson and negative binomial regression model here 

--- 

 


