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Abstract  

This paper examines the link between intangible assets and internationalisation at 

the level of the firm, using a rich data set from four European countries. We show that 

exporters exhibit significant intangible asset premia over non-exporters, and that 

intangibles boost export propensity given firms’ other characteristics, performance, 

and unobserved economic competencies. Shedding light into heterogeneous returns to 

intangible assets at the level of the firm is another contribution of our work that has 

important policy implications: intangible capital is found to support 

internationalisation to a larger extent at early stages of its accumulation rather than 

later, while a minimum scale seems necessary for intangibles to play a role in the 

decision to export. Moreover, firms in relative shortage of tangible assets seem to rely 

more on intangibles as a source of competitive advantage to tap upon in foreign 

markets.  
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1. Introduction 

Knowledge-Based Capital
2
 (KBC) is a fundamental determinant of firm-level productivity 

and growth. It comprises assets such as R&D data, software, patents, organisational processes, 

skills and designs that are firm-specific and allow companies to differentiate their product in the 

domestic and international markets.  

The hypothesis that intangible assets exert a positive influence on firms’ 

internationalisation activities is fairly intuitive. Patents for example generate potential for profits 

in foreign markets that firms are highly motivated to tap upon. Managerial practices reduce 

coordination costs of selling in multiple countries and computerised information boosts 

efficiency in production processes that is necessary to gain competitive advantage in foreign 

markets. Intangible assets capture resources and capabilities that allow firms to compete 

effectively abroad and therefore plausibly make a difference on that front. Since intangibles 

have become increasingly important over time,
3
 it is highly likely that the internationalisation of 

firms is also increasingly based on advantages that are less tangible in nature. And that is only 

part of the whole picture: exporting itself is an activity that stands to deepen firms’ intangible 

capital post-entry. Firms that are exposed to foreign markets or foreign imports are more likely 

to adopt new business processes, boost their competencies and ultimately accumulate new assets 

that they can capitalise on domestically and abroad.
 
That argument is commonly referred to as 

the learn-by-exporting hypothesis, which considers causality going from exporting to the 

accumulation of firm-level capabilities and ultimately productivity (World Bank, 1993; Evenson 

and Westphal, 1995; Girma et al., 2004; Kostevc, 2009). The same effect could be the result of 

exposure to fierce import competition in the domestic market (see Bloom et al. 2011). 

These ideas are not new; the link between intangible assets and internationalisation has 

been discussed extensively in the economics and business literature (see below). Yet, 

empirically, intangible assets have been included for long time in the black box of ‘unobserved 

firm-level heterogeneity’. Exporters for example have been shown to possess large premia in 

terms of Total Factor Productivity (TFP) which in turn is attributed to a large extent to 

knowledge-based capital (in addition to economies of scale, and other factors). Quantifying the 

effect of knowledge-based sources of growth consigned to firm-level heterogeneity measures, as 

well as identifying ways to influence their accumulation and their benefits has been challenging 

to date.  

What do we know already from the literature on this topic? Many studies have tested the 

link between internationalisation and distinct components of KBC such as R&D intensity and 

patents (Keesing, 1967; Lefebvre et al., 1998, Tomiura, 2007), design and development 

practices (Gertler and Vinodrai, 2006), managerial practices (Tookey, 1964; Bloom and Van 

Reenen, 2010), or computerised information (Jorgenson, 2001; Freund and Weinhold, 2004; 

Clarke and Wallsten, 2006). Unsurprisingly, all of them have revealed positive effects; yet these 

applications are very little comparable to each other due to focus on specific industries, specific 

types of intangible assets, or the use of proxies for assets that are hard to measure. The level of 

the analysis differs as well from one study to another. Early studies have used industry or 

                                                      
2
 The term ‘Knowledge-Based Capital’ is used interchangeably with ‘Intangible assets’ in this report.  

3
 The share of intangible investment (or the extent of underestimation of GDP) in the US has risen from 

about 7 percent in 1970 to 14 percent in 2007 (Corrado and Hulten, 2010). Between 1995 and 2005, 

business investment in intangibles increased faster than investment in tangibles in almost all countries of 

the EU (Jona-Lasinio et al., 2011). 
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country-level data to test hypotheses while in the mid-1990s empirical studies on this topic 

emerged using micro-data.
4
  

Only recently, Corrado et al. (2005) put some structure in the debate surrounding 

intangible assets by delimiting knowledge based-capital to specific categories of assets and 

setting up a framework to measure it coherently under three headings: (i) computerised 

information, (ii) innovative properties and (iii) economic competencies. Computerised 

information and some investment in innovative properties are (imperfectly) reported by firms in 

surveys and aggregated at a higher level; economic competencies are not. Using this framework, 

the full KBC stock and investment has been estimated at the national level under rough 

assumptions, while efforts are underway to allocate stocks to specific industries (see OECD, 

2012).  

Recent OECD work has demonstrated that KBC endowments from these estimations have 

strong explanatory power over revealed comparative advantages indices in gross exports and 

export value-added at the industry level (see OECD, 2013). That work has been critical in 

linking KBC and export competitiveness, leaving nevertheless open a number of practical 

questions that relate to mechanisms at the level of the firm. For example, to what degree smaller 

and larger firms benefit from KBC in terms of internationalisation; whether KBC makes more 

of a difference at the intensive or extensive margin of trade; or whether it exhibits diminishing 

returns to firms that accumulate it. Evidence on heterogeneous returns across firms would be 

highly informative in guiding policy on this matter. 

This paper aims at furthering this mission. We use a rich panel of firms across four 

European countries to show that, besides scale, age, and productivity premia, exporters exhibit 

significant intangible asset premia that are not solely driven by size or industrial activity. Larger 

stocks of intangible assets are consistently associated with a higher propensity to export; a result 

that is not surprising as intangible assets capture resources that allow firms to compete 

effectively in international markets. These findings suggest that benefits from investment in 

KBC might be underestimated if its impact in terms of internationalisation is not formally taken 

into account. Shedding light into heterogeneous returns to intangible assets at the level of the 

firm is another contribution of our work that has vast policy implications: our results suggest 

that intangible capital supports internationalisation to a larger extent at early stages of its 

accumulation rather than later, while a minimum scale seems necessary for intangibles to play a 

role in the decision to export. Lastly, firms without a large productive capacity rely more on 

intangible assets as a source of competitive advantage to tap on in foreign markets. This 

distinction highlights the greater role of intangibles in markets that are in shortage of credit for 

tangible capital investment, or in small countries that cannot effectively support the expansion 

of tangible productive capacity. 

 The rest of the paper is structured as follows. The next section describes the dataset, 

discussing in particular what is reported as intangible assets by firms and how it could be related 

with exporting activity. The relationship is then examined empirically using descriptive 

regressions but also more sophisticated modelling of intangibles as a driver of export 

participation, persistence and intensity. Concluding remarks and directions of future work are 

left for the last section.  

                                                      
4
 Braunerhjelm (1996) was the first one using 250 firms from Sweden and intangible assets reported by 

firms under that generic heading, followed by others such as Sterlacchini, 1999; Kotha et al., 2001, 

Lachenmaier and Woessmanny, 2006; Amadieu et al. 2011. 
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2. Intangible assets at the firm-level  

2.1 What is reported as intangible assets at the firm level? 

Quantifying intangible assets has long presented a challenge for accountants and financial 

analysts. The value of that task lies in narrowing the gap between a company’s book and market 

value, in order to allow assessing its more likely future returns, enhance its access to finance 

and avoid speculation from investors. It is for these reasons that firms have a strong incentive to 

report intangibles accurately. Yet as intangibles consist in non-physical claims to future benefits, 

their valuation process is difficult to streamline across firms. The more inclusive the assessment, 

the more it needs to rely on subjective assumptions about returns to firm-specific competencies, 

which ultimately hampers comparability across firms. That is partly why some firms rely on 

qualitative/narrative descriptions of their intangible assets to ensure the information is disclosed 

independently of subjective judgements.  

 International Accounting Standards (IAS) follow a rather strict definition of intangibles 

relative to the KBC estimates of Corrado et al. 2005. Three criteria are used to classify expenses 

an intangible asset: (i) identifiability: the asset need to be capable of being separated and sold, 

transferred, licensed, rented, or exchanged, or it needs to arise from legal rights, regardless of 

whether those rights are transferable or separable. (ii) Control: the firm needs to have power to 

obtain benefits from the asset, and (iii) the asset needs to plausibly bring future economic 

benefits (see IFRS, 2012). If an item does not conform to one of the three criteria then it is 

included in the main production expenses of the firm rather than in its capital, which brings 

some differences with the definitions followed by Corrado et al. For example, expenses to 

improve organisational structures (roughly estimated in Corrado et al. 2005 as a share of 

managerial labour costs) cannot be separated, therefore are not included in intangible assets at 

the firm level. Expenses for R&D at the firm level are parted to costs for Research that are not 

included in intangible assets and Development that is capitalised after technical and commercial 

feasibility of the asset have been established. But even under the same item, accounting 

standards impose different treatment if the asset is internally-generated or externally acquired. 

Internally generated intangibles are often expensed, while otherwise indistinguishable 

intangibles that are acquired externally (or as part of business combination) are treated as assets 

since they are separable and have a verifiable cost.
5
 

Overall, computerised information and innovative capabilities are more often reported as 

intangible assets in balance sheets, while economic competencies – the most difficult 

component to assign a monetary equivalent to – are typically not included due to non-

separability, and the absence of legal rights over them. In addition, an array of (individually 

minor perhaps) differences in the interpretation of standards, as well as the degree of arbitrary 

judgment involved in assessing market values and future returns by accountants add noise in 

estimates of intangible assets that are reported.  

While these shortcomings are acknowledged, this paper argues that there is a solid case for 

using estimates of intangible assets at the firm level to empirically assess returns in terms of 

performance. Firstly, because imprecise measurement is inherently associated with intangible 

assets. The estimates of KBC at the national or industry level that are used extensively in the 

                                                      
5
 Cross-country differences exist in accounting standards regarding intangibles with some being guided 

by ‘relevance’ (the Anglo-Saxon model) and other more by ‘objectivity’ (the European Continental 

model). But even between countries that have implemented international systems there are significant 

differences in the interpretation (see Stolowy et al., 2001, for an illustration of treatment differences of 

IAS over the valuation of brands between France and Germany). 



 

 5 

literature are also based on multiple assumptions and generalisations that can deviate 

considerably from the ‘real’ picture. Secondly, because as long as the analysis remains within 

the territory of a single country the systematic source of asymmetry (accounting standards) is to 

a large extent controlled for. Moreover, the large number of observations that are used in these 

experiments guarantee consistency in the results in the presence of random arbitrary valuation 

errors. Lastly, estimates at the firm level allow examining the impact of intangibles that one can 

assign a monetary value to separately from economic competencies that are highly subjective in 

their assessment. They hence present interest in their own right.  

2.2 The data 

The Orbis
©
 database contains structural and financial information for millions of 

companies worldwide.
6
 In order to study the relationship between intangibles and export 

performance one would need information on both figures, neither of which is systematically 

reported in the database. There are four European countries whose samples allow for such 

analysis; namely France, the United Kingdom, Hungary and Greece. The profiles of the four 

countries differ considerably: there are two large and two smaller ones; two oriented heavily 

towards services (UK and Greece) and two with a larger weight of manufacturing (Hungary and 

France). The full sample consists of 1,424,822 observations from 439,139 firms active in all 

sectors and tracked from 2005 to 2010. Several treatment procedures are applied in order to 

ensure that the data conform to a minimum of quality standards for analysis (see Ragoussis and 

Gonnard, 2013, for more details).
7
 

 The representativeness of firms observed in Orbis is a major source of criticism of this 

data. The unavailability of detailed financial information for relatively smaller companies, the 

unbalanced nature of the panels, as well as asymmetries in the coverage of different industries 

have been documented and are presumed to impact on the comparability of aggregates to 

official statistics (see Ragoussis and Gonnard, 2013; Gal, 2013). The fundamental assumption 

underlying the use of the data is that they are representative of firm behaviour given their 

industrial activity and size. In other words, while not all firms are present in Orbis, there is a 

sufficient number of observations in each industry and within each size-class in order to extract 

conclusions about firm behaviour given their characteristics.  

A minimum size threshold is critical for that assumption to hold. The first step for 

enhancing representativeness is hence to exclude micro-enterprises from the sample (i.e firms 

employing less than 10 people or reporting less than 2 million Euros of sales) since they is little 

financial information in their accounts and very few of them export in the first place. A feature 

of the data justifying this choice further is that – even after excluding microenterprises – the 

aggregate value of intangible capital in an economy is concentrated in a small number of large 

firms. This pattern is more distinct in assets than in size and performance variables (such as 

employment or turnover); and concentration is even stronger in intangible than in tangible 

capital (see Annex for an illustration of inequalities using Lorenz curves). It is noteworthy that 

                                                      
6
 The OECD-Orbis database is the output of treatment of raw data provided by Bureau van Dijk to the 

OECD in 2011. Each observation in the database corresponds to one account published by a firm and 

includes figures reported in the firm’s balance sheet and profit and loss account. 
7
 In constructing the sample used for this analysis, duplicates are eliminated and non-yearly accounts are 

excluded, in addition to records that exhibit inconsistent dates, implausible values, or unjustified shifts, in 

order to enhance quality. Moreover, information on the consolidation status of the accounts is merged 

with information on ownership links in order to eliminate observations that could be double-counted. 

Specifically, all consolidated accounts of business groups for which unconsolidated information exists 

within the same country-year data set are excluded. 
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in all four countries 1% of firms holds no less than 90% of intangible assets reported in the 

sample, with relatively few firms reporting zero intangible assets.  

Restricting the sample to more recent years is another choice to enhance 

representativeness, as coverage improves vastly in the period 2005-2010. The choice comes at 

certain cost in terms of length of the panel on which experiments can be performed; yet is 

needed not only to enhance representativeness but also to ensure consistency due to major 

revision in international accounting standards that are used for valuating intangibles (IAS 38) in 

2004.   

Overall, previous validation exercises for the four countries in the sample show that the 

structural composition in terms of industries and firm sizes is better for France than the other 

countries (see Gal, 2013). Excluding micro-enterprises exposes the sample to much less 

representativeness bias; yet there is also a loss in the number of observations used from the 

combined (un)availability of detailed financial information needed for the estimations of 

econometric models. The loss is much more costly for the United Kingdom, than for Hungary, 

Greece or France. Experiments were consequently undertaken using the full set of the preferred 

explanatory variables for export propensity, persistence and intensity but also using reduced 

forms that can be tested over a much larger sample in the case of the UK. Results have 

confirmed robustness of signs and coefficients; therefore the UK was not excluded from the 

experiments.  

3. Intangible assets and export performance 

3.1 Exporters’ intangible capital premia. 

 Exporters differ on average to non-exporters; that is a theoretically and empirically solid 

fact that has been established by numerous studies over the past twenty years. A central question 

that motivates further analysis is whether exporters exhibit a premium in terms of the intangible 

capital they report relative to non-exporters.  

Comparing distributions of intangible assets across exporters and non-exporters is 

supportive of this hypothesis (see Figure 1).
 8
 The density curve of intangibles shifts to the right 

when it comes to exporters; slightly in the case of France and Greece, and more pronouncedly in 

the case of the UK and Hungary. The comparison shows that export status is associated with 

somewhat larger value of intangibles assets reported by firms.  

Bernard et al. (2007) is perhaps the most cited study in illustrating differences between 

exporters and non-exporters more rigorously using regressions to quantify the so called ‘export 

premia’ over various dimensions of performance: age, size, productivity, but also capital-

intensity, skill-intensity, and wages. These are bivariate ordinary least squares regressions of the 

form 

                          

where the dependent variable     corresponds to one dimension of performance of firm i in 

yeat t (employment, productivity, tangible assets, intangible assets etc.), and a binary variable 

    is included in the controls indicating whether the firm is involved in exporting or not. The 

                                                      
8
 Fitted values are used to reduce noise by projecting means across detailed industrial classifications and 

size levels to the entire sample. 
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coefficient   on the binary indicator can be interpreted as average percentage difference 

between exporters and non-exporters on     when industry effects    and year effects    are 

netted out. The size of the firm     measured as log(Employment) is added to the controls in a 

second series of regressions where estimated differences are also net of size effects. Logarithms 

are mapped at zero when the corresponding variable takes a value of less than one.   

Findings illustrated in Table 1 are in line with what is typically reported in the literature: 

exporters are older, larger in terms of sales and employees, and they are more productive both in 

terms of labour and total factor productivity (TFP).
9
 Confirming earlier findings, exporters 

report a higher value of intangible assets than non-exporters: the differences range from 33% 

more in the case of Greece to 140% in Hungary. The observed differences are not driven solely 

by size. When firm size is controlled for, in addition to industry effects, the differences in 

intangible intensity between exporters and non-exporters continue to be statistically significant 

at the 1 percent level although the wedge is roughly halved. Strong premia in terms of 

intangibles per unit of tangible assets are also exhibited by exporters lending little support to a 

hypothesis of complementarity between the two types of assets. 

Figure 1. Intangible assets distribution for exporters versus non-exporters 

 

Note: The value of intangible assets fits an OLS regression with binary indicators for industrial activity at the 4-
digit level, and size controlled for as log(Employment). Density is estimated using the Epanechnikov kernel function.  

                                                      
9
 Labour Productivity is estimated as value-added per employee; TFP is estimated as a superlative index 

based on Caves (1982) and extended by Griffith (2009). Both estimates are sourced from the OECD 

productivity database (Gal, 2013) using Orbis data.  
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Table 1. Export premia over different dimensions of performance 

 

Note: Industry fixed effects are included at the 4-digit level, along with time fixed effects. The number of observations 
corresponds to accounts where intangible assets are reported by firms. Robust standard errors are reported in the 
parentheses and significance levels are indicated by *** if p<0.01, ** if p<0.05, and * if p<0.1. 

It is noteworthy that the degree to which exporters and non-exporters differ varies from 

one country to another to a large extent due to market-specific conditions. Hungarian exporters 

for example exhibit premia that are strikingly larger than French exporters on all fronts. That 

could reflect barriers to exports that only allow firms with significantly better performance to 

expand their activities abroad. Nevertheless, while French and British exporters exhibit premia 

that are largely similar in terms of firm characteristics and outcomes, intangible assets are a 

point of differentiation between the two: British exporters seem to be much more intangible-

intensive than French exporters which could be partly due to the composition of exports; that is, 

higher returns to intangible assets in sectors where the UK exhibits some comparative 

advantage. 

3.2 Intangibles as a determinant of export participation, persistence and intensity 

 Formal modelling of intangible assets as a driver or a consequence of export participation, 

brings insights into several open questions about intangibles, that can be used to guide policy on 

KBC development. To these questions we now turn.  

Intangibles are found to boost export propensity.  

Typically, a firm decides to export when positive profits are expected in foreign markets. 

Profits in their turn depend on demand abroad, but also on the supply capacity of the firm (e.g. 

size, productivity etc.). Firms do not report export destinations in their accounts; therefore the 

focus of this paper is on the supply capacity of firms, assuming all firms face the same 

opportunities in foreign markets.  

Export decisions are modelled within a discrete choice framework, where a number of firm 

characteristics and performance indicators are controlled for, including – most importantly – its 

stock of intangible assets, in addition to time-specific and firm-specific controls. Specifically, 

the probability that firm i exports in yeat t is fitted in a random-effects probit framework as 

  (      )   (      ̅        ) 

UK Hungary France Greece UK Hungary France Greece

Age 2.288*** 1.398*** 2.113*** 0.574***

(0.172) (0.133) (0.200) (0.133)

Turnover 0.507*** 1.432*** 0.518*** 0.515*** 0.253*** 0.952*** 0.366*** 0.406***

(0.007) (0.010) (0.003) (0.013) (0.005) (0.012) (0.003) (0.011)

Employment 0.230*** 1.052*** 0.292*** 0.247***

(0.007) (0.011) (0.004) (0.010)

Labour Productivity (Value-Added) 0.081*** 0.264*** 0.069*** 0.164*** 0.112*** 0.204*** 0.098*** 0.220***

(0.005) (0.004) (0.002) (0.007) (0.005) (0.004) (0.002) (0.007)

Total Factor Productivity 0.098*** 0.263*** 0.042*** 0.008 0.129*** 0.194*** 0.069*** 0.036***

(0.006) (0.004) (0.002) (0.009) (0.006) (0.004) (0.002) (0.009)

Intangible Assets 0.619*** 1.401*** 0.393*** 0.339*** 0.325*** 0.674*** 0.150*** 0.209***

(0.017) (0.016) (0.007) (0.022) (0.017) (0.020) (0.008) (0.021)

Tangible Assets 0.434*** 1.483*** 0.466*** 0.509*** 0.033*** 0.625*** 0.246*** 0.331***

(0.012) (0.015) (0.006) (0.019) (0.008) (0.017) (0.005) (0.016)

Intangible/Tangible Assets 5.513*** 10.304*** 2.425*** 2.288*** 0.594*** 2.102*** -0.381*** 0.890***

(0.302) (0.184) (0.066) (0.255) (0.206) (0.215) (0.060) (0.215)

Number of observations 333,328 88,308 763,451 80,651 275,654 67,550 567,765 74,467

without control for firm size with control for firm size (Employment)
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where     is a binary indicator of export status;     is a vector of firm-level observable 

characteristics including number of employees, TFP, tangible and intangible assets, foreign 

ownership;    are year-specific effects capturing economy-level changes in exporting 

conditions; and    are firm-specific random effects capturing industrial activity, economic 

competencies, in addition to unobserved time-invariant factors that could impact on the firm’s 

internationalisation. The objective of the analysis is to determine the marginal effects on the 

response probability of exporting   (     ) resulting from a change in one of the explanatory 

variables (for example      log(intangible assets)) which are calculated and reported in tables 

2-4:
10

 

   (                 )

    
 

Two assumptions are greatly restrictive in the random effects probit estimation: firstly the 

strict exogeneity of the unobserved component     with respect to the explanatory variables    , 
which in that case is not plausible as     captures economic competencies that are correlated 

with firm characteristics, assets and outcomes. To address this source of bias, the model is 

augmented with firm-specific means of explanatory variables  ̅  that aim at projecting out the 

correlation between     and the explanatory variables following Mundlak (1978) and 

Chamberlain (1984). The second restrictive assumption of the random-effects probit concerns 

the normality of the idiosyncratic effects that cannot be directly assessed but is highly plausible 

for a sample size covering hundreds of thousands of firms. The model is extended with 

quadratic terms for tangible and intangible assets to capture cumulative returns to factors of 

production in terms of internationalisation, while an interaction term between tangible and 

intangible assets is used to assess complementarities between the two types of assets. Notice 

that all regressions are performed using single-country samples in order to address systematic 

asymmetries arising from cross-country differences in accounting standards.   

Firm-specific effects have a special interpretation in this model. Besides controlling for the 

industrial activity of the firm and exogenous factors that weigh on firms’ internationalisation 

(such as an advantageous location for exports), these effects capture time-invariant 

heterogeneity that corresponds closely to economic competencies – the component of 

knowledge based capital that is not reflected in the values of intangible assets reported in 

balance sheets. Economic competencies (i.e knowledge embedded in firm-specific human and 

structural resources) are built up through in-house accumulation over long periods of time, they 

are hence expected to vary little over a period of five years. Economic competencies have 

moreover been shown to make a substantial difference in terms of internationalisation at the 

industry level (see OECD, 2013); hence the variation when competencies are controlled for can 

be interpreted with respect to the role of innovative capacity and computerised information in 

supporting expansion in foreign markets. Results for estimations both excluding and including 

firm idiosyncratic effects are reported in Table 2 (Columns I and II respectively). 

  

  

                                                      
10

 Tangible and intangible assets are lagged by one year to address possible mis-identification due to 

simultaneity with size and productivity variables. Assets’ acquisition or development plausibly 

impacts on the internationalisation decision of the firm with a certain time-lag that is also taken 

into account with this specification. 
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Table 2.  Marginal effects on the probability of exporting (computed at means)  

 

Notes: Standard errors are reported in the parentheses and significance levels are indicated by *** if p<0.01, ** if p<0.05, and * if p<0.1.  

I II III IV I II III IV I II III IV I II III IV

Employment 0.018*** 0.631*** 0.631*** 0.633*** 0.142*** 0.449*** 0.442*** 0.455*** 0.056*** 0.259*** 0.257*** 0.259*** 0.039*** 0.087 0.09 0.087

(0.002) (0.129) (0.129) (0.129) (0.003) (0.077) (0.077) (0.077) (0.001) (0.037) (0.037) (0.037) (0.003) (0.161) (0.162) (0.161)

Intangible Assets [t-1] 0.005*** 0.199*** 0.150*** 0.164*** 0.009*** 0.347*** 0.186*** 0.309*** -0.007*** 0.077*** 0.041*** 0.059*** -0.001 0.189** 0.141** 0.164*

(0.001) (0.049) (0.048) (0.042) (0.002) (0.054) (0.039) (0.054) (0.001) (0.012) (0.011) (0.011) (0.001) (0.089) (0.067) (0.089)

Intangible Assets [t-1] squared -0.009*** -0.026*** -0.005*** -0.016**

(0.003) (0.006) (0.001) (0.007)

Tangible Assets [t-1] 0.002 0.016 0.051 0.045 0.011*** 0.100*** 0.475*** 0.130*** 0.029*** 0.026** 0.116*** 0.036*** 0.019*** 0.024 0.247* 0.072

(0.002) (0.042) (0.063) (0.037) (0.002) (0.035) (0.089) (0.034) (0.001) (0.010) (0.018) (0.010) (0.002) (0.059) (0.136) (0.052)

Tangible Assets [t-1] squared -0.007* -0.036*** -0.011*** -0.019*

(0.004) (0.007) (0.002) (0.010)

Intangible * Tangible Assets [t-1] -0.016*** -0.041*** -0.011*** -0.022**

(0.004) (0.007) (0.002) (0.010)

Total Factor Productivity 0.079*** 0.083 0.082 0.084 0.454*** 0.029 0.034 0.025 0.186*** -0.004 -0.006 -0.005 0.043*** 0.032 0.035 0.026

(0.004) (0.098) (0.098) (0.098) (0.010) (0.175) (0.175) (0.176) (0.002) (0.037) (0.037) (0.037) (0.004) (0.140) (0.139) (0.139)

Foreign ownership > 25% 0.168*** 1.413*** 1.412*** 1.418*** 0.238*** 1.358*** 1.380*** 1.350*** 0.303*** 1.514*** 1.520*** 1.513*** 0.003 0.049 0.056 0.045

(0.007) (0.090) (0.090) (0.090) (0.017) (0.163) (0.162) (0.163) (0.005) (0.053) (0.053) (0.053) (0.014) (0.362) (0.349) (0.374)

Firm-level random effects no yes yes yes no yes yes yes no yes yes yes no yes yes yes

Number of observations 25,351 25,351 25,351 25,351 26,611 26,611 26,611 26,611 213,762 213,762 213,762 213,762 31,706 31,706 31,706 31,706

HungaryUK France Greece
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Results lend support to the hypothesis that a larger stock of intangible assets is associated 

with a higher propensity to export. For a firm of the average size, level of productivity, tangible 

and intangible assets in each country, a 1% increase in the value of intangible assets in the 

previous year is associated with a 7.7% increase in the probability that the firm exports this year 

in France, 18.9% in Greece, 19.9% in the UK and 34.7% in Hungary (see Table 2 column II).
11

  

While the difference in marginal effects of intangibles between specifications with and 

without idiosyncratic effects is not directly interpretable,
12

 it is noteworthy that variation in 

internationalisation patterns once economic competencies are taken into account is explained to 

a much larger extent by KBC components firms can assign a monetary value to. The latter 

plausibly reflects the fact that intangible capital that is directly measured at the firm level 

complements successfully unobserved organisational practices and managerial ability in 

supporting entry into foreign markets. 

A second result that is worth highlighting is that intangible capital seems to support 

internationalisation to a larger extent at early stages of its accumulation rather than later: the 

sign and significance of the quadratic terms indicate decreasing returns to intangible assets in 

international markets (see Table 2 column III). The result is not surprising, especially since it 

refers to firms’ propensity to export. Firms reporting a high stock of intangibles are more likely 

to have already capitalised on these assets in terms of internationalisation, therefore returns are 

expected on average to decrease.  

A third point that is worth highlighting is the evidence on a certain degree of substitutability 

between tangible and intangible assets: the interaction term between the two types of assets is 

significantly negative in all countries (see Table 2 column IV). Substitutability of the two assets 

in terms of internationalisation means essentially that a more lavish use of intangibles is 

associated with a probability of exporting that corresponds to fewer units of tangible capital. 

From another angle, the impact of intangibles is less important for firms that have a large stock 

of tangible capital as opposed to firms with smaller one. 

The result is fairly intuitive: at any given scale, firms that rely on high productive capacity to 

reduce costs are in less need of intagible premia to penetrate foreign markets. Firms that do not 

have that productive capacity will rely more on intangible assets as a source of competitive 

advantage to tap on in foreign markets.
13

 This distinction highlights the greater role of 

intangibles in markets that are in shortage of credit for tangible capital investment, or in small 

countries that cannot support effectively the expansion of tangible productive capacity 

Intangibles are found to benefit firms conditional on a size threshold.  

The accumulation of intangible assets is not expected to matter equally for firms of 

different sizes. Determinants of exports complement each other in the decision to export. For 

example, smaller firms have a lower propensity to export due to scale disadvantages and 

                                                      
11

 The sample that is used in the case of the United Kingdom is dramatically narrowed by the 

unavailability of TFP statistics for firms. Results for the estimation without TFP do not change the sign 

and significance of the intangible capital variable, although the magnitude cannot be equally compared 

due to the omitted variable.  

12
 Contrary to the OLS case, the direction of the omitted variable bias in a probit equation cannot be 

predicted using its covariance with the regressors and the dependent variable. Moreover, since economic 

competencies are assumed to be correlated with the other components of intangible capital, the estimates 

of the partial effects are inconsistent (see Wooldridge, 2002). 
13

 Notice that this result holds given firms’ sizes.  
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stringent access to credit that is only partly compensated by a possibly high productivity level, 

or stock of intangible assets. Moreover, recent OECD work has shown that SMEs manage 

poorly their intangible capital: they rarely have explicit intellectual assets strategies, lack 

knowledge of the possibilities offered by intellectual property right regimes and use intellectual 

property protection to a much smaller extent than large firms (OECD, 2010).  

Within the same discrete choice framework, decomposing the effect of intangible capital 

along different centiles of the size distribution allows shedding light on heterogeneous returns 

across firms (Figure 2 illustrates the average effect of intangibles evaluated at different quintiles 

of the size distribution). Results in all countries support the hypothesis that a minimum scale is 

needed for intangibles to play a role in the decision to export. For small firms, scale weighs 

negatively on expansion to foreign markets independently of whether the firm exhibits some 

intangible capital premium. On the other hand, very large firms having accumulated a large 

stock of intangibles are more likely to export already, in which case returns to additional capital 

are diminishing; this result is clear in the panels for Hungary and the UK. It is in the middle of 

the size distribution that intangible assets are expected to have a maximum impact in terms of 

internationalisation.  

Figure 2. Average Marginal Effects of Intangibles on the probability of exporting, evaluated along 
quintiles of the employment distribution. 

 

Notes: Average Marginal effects are reported for interaction terms between log(Intangible assets)t-1 and a binary 
indicator for each quintile of the employment distribution within each country (Annex II paragraph 2, augmented with 
interaction terms). The effect of log(intangible assets) that is not interacted corresponds to intangibles at the first quintile 
of the distribution starting with 10 employees. Standard Errors are reported with bars.  
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It is noteworthy that size could also reflect experience in the domestic market, i.e the age 

of the firm that is not controlled for directly in this specification due to data limitations. At any 

given stock of intangible assets, a firm lacking experience in the domestic market and the 

corresponding scale will face larger risks when expanding to foreign markets and will be more 

reluctant to forego the sunk costs involved in that decision. In fact that is a point that has been 

made extensively in the literature. 

The implications of this result are important for policy. Small and young enterprises are an 

significant source of new intangible assets in an economy; they bring innovations in products 

and processes, and account for much of new knowledge that is developed in the market. Yet, in 

terms of internationalisation, these advantages are only expected to be capitalised after a certain 

minimum scale and experience is realised. Support for the internationalisation of small and 

innovative enterprises could hence be more effective if weaknesses in terms of productive 

capacity are addressed, in addition to the development of effective management of intangible 

assets through information networks or the support joint initiatives with larger and more 

experienced firms.  

Intangibles explain much less persistence of export status    

 Persistent exporters who repeatedly sell a large fraction of their output abroad stand to 

gain from exposure to a variety of customers and competitors; they are more likely to identify 

best-practice technologies and business processes, and ultimately boost their stock of intangible 

assets. That is the main idea behind the learning-by-exporting hypothesis that treats the 

accumulation of intangible assets more as a consequence rather than a determinant of export 

status. The two perspectives are not mutually exclusive. Intangible capital could be increasing 

returns in terms of internationalisation which in turn leads to the accumulation of new assets 

from experience in foreign markets and international competition.  

Persistence of export status is tested within a dynamic extension of the previous framework 

by adding a control for firms’ past export status      , and an interaction term between lagged 

export status and intangible capital. Past export status is a critical control in the presence of sunk 

costs to enter a foreign market: only firms that did not export in the previous year have to pay 

them to sell in a foreign market which is essentially the cause of state dependence in the export 

decision (see Roberts and Tybout, 2004). Following Wooldridge (2005), the estimated model is 

augmented with the initial export status of the firm     (which in this case is the export status 

reported the first year that accounts of the firm appear in the sample    ) in order to address 

endogeneity between the idiosyncratic effect    and       due to performance in the unobserved 

past (i.e the so-called ‘initial conditions problem’).
14

 The equation that is estimated takes the 

form: 

  (     )   (                                ̅         ) 

where      , indicates whether the firm has been exporting the year     and the 

interaction term               captures the impact of intangible assets conditional on the firm 

being an exporter the year before. In other words, the marginal effect on the interaction term can 

be interpreted as the impact of an increase in the level of intangibles on the probability of an 

average firm remaining an exporter.  

                                                      
14

 Year t = 1 is excluded from the analysis following Rabe-Hesketha and Skrondalb (2013) to avoid biases 

in Wooldridge solution to the endogeneity problem. 
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Results do not strongly support the hypothesis that intangible assets reported by firms are 

related to persistence in exporting from one year to the next. Conditional on the firm being an 

exporter, the marginal effect of intangibles on the decision to remain in international markets is 

positive across countries but noisy; the null hypothesis cannot be rejected. State dependence is 

very strong, and persistence of the export status is little influenced by other firm characteristics 

or outcomes: the lagged export status stands out as the strongest determinant of current status in 

all countries. The inconclusiveness of the results can be justified by the presence of sunk costs 

in the export decision causing hysteresis even when changing demand in the foreign market, or 

firm characteristics no longer support the decision in the short run (see Roberts and Tybout, 

1997). 

Table 3.  Marginal effects on the persistence of exporting (computed at means)  

 

Notes: Standard errors are reported in the parentheses and significance levels are indicated by *** if p<0.01, ** if 
p<0.05, and * if p<0.1.  

It is noteworthy that this result does not imply a rejection of the learning-by-exporting 

hypothesis as large part of firm-specific heterogeneity remains unreported. The benefits that 

accrue from participation in export markets could be significant in terms of unobserved 

economic competencies, such as organisational structures or managerial ability that are hard to 

assign a monetary value to. Alternatively one could also argue that the learning process is slow; 

it is hence hard to identify a significant effect over a period of five years. Both these 

assumptions would need formal testing and more detailed data to be thoroughly examined.  

Intangibles account for less variation at the intensive margin. 

The link between intangibles and export performance post-entry is theoretically similar to 

the discussion on persistence of export status. Intangibles asset premia could act as a source of 

comparative advantage allowing firms to expand sales more effectively than their rivals once 

they enter a foreign market. The accumulation of intangibles could also be the ex-post result of 

a learning process that is more intense the greater the exposure to foreign markets. Both 

versions offer valid explanations for a relationship between intangibles and export volume once 

entry takes place. The relationship between intangibles and export value-added is particularly 

interesting in that context, as value-added reflects the pure benefit from internationalisation 

where the impact of intangibles is expected to be greater.  

UK Hungary France Greece

Employment 0.127 0.102* 0.062* 0.047

(0.104) (0.055) (0.034) (0.646)

Intangible Assets [t-1] 0.019 -0.01 -0.018** 0.107

(0.026) (0.019) (0.007) (0.175)

Tangible Assets [t-1] -0.018 0.031 0.013 -0.324

(0.028) (0.020) (0.010) (0.234)

Total Factor Productivity 0.091 0.151 -0.057 -0.111

(0.078) (0.130) (0.035) (0.578)

Foreign ownership > 25% 0.199*** 0.179** 0.331*** 0.134

(0.048) (0.074) (0.027) (1.015)

Exporter [t-1] 2.134*** 2.245*** 1.598*** 11.11

(0.116) (0.054) (0.028) (3474.907)

Exporter [t-1] * Intangible Assets [t-1] 0.006 0.005 0.005 0.266

(0.015) (0.015) (0.005) (0.279)

Exporter at t = 1 1.172*** 0.731*** 1.383*** -3.154

(0.145) (0.067) (0.040) (3474.906)

Firm-level random effects yes yes yes yes

Number of observations 15,259 19,478 129,393 23,247
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To study these questions in more depth, an ordinary fixed-effects regression is sufficient, 

the only complication being to control for selection into export markets. The impact of 

intangible assets in the intensive margin of trade is estimated using log(Exports) as the 

dependent variable    , while controls for selection into international markets (year-specific 

inverse Mills’ ratios  ̂ )  are calculated in advance according to the so-called Heckman 

correction (see Heckman, 1979):  

 ̂  
  (   )

  (   )
 

 

Notice that, in a longitudinal setting, the inclusion of fixed effects captures selection into 

export markets as long as the latter does not change throughout the five years included in the 

sample. Since this is not the case for many firms whose export status changes over that period, 

an extension of the fixed effects model with time-specific inverse Mills ratios allows for 

selection to be time-variant and offers robust results on the relationship between intangible 

assets and exports in the intensive margin (see Wooldridge, 2002). The selection equation is 

estimated using pooled probit
15

  

    ∑  ̂                
 

Results do not lend support to the hypothesis of a positive relationship between intangible 

assets and export volume or value-added once entry takes place: coefficients on the intangible 

assets are noisy and the direction of the effect is inconsistent across countries. An existing 

positive relationship between intangibles and economic competencies could well be captured by 

unobserved idiosyncratic effects, especially when it comes to experienced exporters. Once entry 

takes place, gross exports seem to be robustly associated with scale premia. As expected, export 

value-added is robustly and significantly associated with total factor productivity in addition to 

scale premia, whose coefficients rise substantially relative to gross-exports.  

Table 4.  Elasticity of gross exports and export value-added 

 

Notes: Standard errors are reported in the parentheses and significance levels are indicated by *** if p<0.01, ** if 
p<0.05, and * if p<0.1.  
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 Idiosyncratic effects again have a special interpretation in this model. Besides controlling for the 

industrial activity of the firm and exogenous factors that weigh on firms’ internationalisation, 

they capture time-invariant heterogeneity that corresponds closely to economic competencies. 

UK Hungary France Greece UK Hungary France Greece

Employment 0.970* 0.706*** 0.334** 0.011 1.171** 1.461*** 0.578*** 0.304

(0.576) (0.216) (0.141) (0.091) (0.478) (0.292) (0.134) (0.193)

Intangible Assets [t-1] -0.087 0.019 0.017 -0.003 -0.051 0 0.019 -0.008

(0.150) (0.033) (0.025) (0.009) (0.107) (0.048) (0.021) (0.015)

Tangible Assets [t-1] 0.019 0.095* -0.008 0.028 0.033 0.146** 0.014 0.091**

(0.200) (0.049) (0.035) (0.027) (0.164) (0.058) (0.034) (0.039)

Total Factor Productivity 1.026 0.633 0.213 0.086 1.473* 1.206** 0.570*** 0.294***

(0.755) (0.479) (0.199) (0.067) (0.759) (0.610) (0.160) (0.114)

Foreign ownership > 25% 3.031 0.526* -0.067 -0.148 4.164 0.941* 0.162 0.091

(2.708) (0.297) (0.460) (0.137) (2.683) (0.488) (0.379) (0.183)

Firm-level fixed effects yes yes yes yes yes yes yes yes

Number of observations 25,351 26,611 213,762 31,706 25,351 26,558 213,744 31,702

Gross Exports Export Value-Added
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Overall, intangible assets that are reported at the firm level appear to explain less variation 

in export performance post-entry than variation in the export decision itself. That could be due 

to the very nature of the elements that the variable captures; in particular the fact that economic 

competencies that are expected to have an impact at any stage of the internationalisation process 

are not directly observable. On the basis of these results it could be argued that assets reported 

in balance sheets are more relevant for engagement in international markets, while components 

of KBC that are hard to assign a monetary value to – such as organisational practices or 

managerial skills are more relevant for upgrading. That hypothesis warrants further 

investigation.  

4. Conclusions and future work 

The objective of this paper is to examine more systematically the relationship between 

intangible assets and internationalisation at the level of the firm, offering a closer look at 

heterogeneous returns to intangible assets, and feeding conclusions into the policy debate.  

The main findings and policy implications of this study are the following: 

 Besides scale, age, and productivity premia, exporters exhibit significant intangible asset 

premia than non-exporters that are not solely driven by size or industrial activity. 

Moreover, larger stocks of intangible assets are consistently associated with a higher 

propensity to export; a result that is not surprising as intangible assets capture resources 

that allow firms to compete effectively in international markets. These findings suggest that 

benefits from investment in KBC might be underestimated if its impact in terms of 

internationalisation is not formally taken into account. In addition, a number of policies to 

facilitate cross-border transferability and protection of intangible assets take on heightened 

importance given these results. For example, efforts for the harmonisation of intellectual 

property rights (IPR) systems across countries and the development of robust markets for 

intellectual property could provide essential support to the internationalisation strategies of 

firms.     

 Intangible capital seems to support internationalisation to a larger extent at early stages of 

its accumulation rather than later. An initial boost in innovative properties and 

computerised resources used by firms makes a bigger difference in terms of 

internationalisation than the accumulation of such assets. Support for the development of 

knowledge-based resources to firms that are not using them intensively can be part of an 

effective strategy for their internationalisation.  

 A minimum scale seems necessary for intangibles to play a role in the decision to export. 

For small firms, scale weighs negatively on expansion to foreign markets independently of 

whether the firm exhibits some intangible capital premium. The development of effective 

management of intangible assets through information networks or the support of joint 

initiatives with larger and more experienced firms could be a successful way of capitalising 

on new knowledge generated by young innovative firms in international markets.  

 Firms with high productive capacity are found to rely less on intangible assets to reduce 

costs and penetrate foreign markets. Likewise, firms that do not have that productive 

capacity rely more on intangible assets as a source of competitive advantage to tap on in 

foreign markets. This distinction highlights the greater role of intangibles in markets that 

are in shortage of credit for tangible capital investment, or in small countries that cannot 

effectively support the expansion of tangible productive capacity. 
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 Intangible capital reported at the firm level has little explanatory power over persistence of 

the export status or expansion of sales in foreign markets (either in gross or value-added 

terms). On the basis of these results one could argue that intangible assets reported in 

balance sheets are more relevant for engagement in international markets, while economic 

competencies or other KBC components that are hard to assign a monetary value to could 

be more relevant for upgrading. A potentially positive relationship between intangible 

assets reported by firms and performance post-entry could also materialise in the course of 

longer periods of time. These hypotheses warrant further investigation.     

Extensions of this work could take three directions that will be highly informative. Firstly, 

work could be undertaken with firm-level data to demonstrate systematically heterogeneous 

returns to intangible assets by industrial activity, focusing on returns in the manufacturing 

versus services sectors. Several hypotheses could already be shaped on the basis of the results 

presented herein and known dissimilarities between industries in areas such as intangible capital 

intensity, scale of production, or barriers to entry as opposed to expansion in foreign markets. 

Conclusions can be useful in guiding policies as support schemes for the development of KBC 

differ substantially from one industry to the other.  

Secondly, future work could shed more light on the role of intangibles within business 

groups, domestic and multinational. A large number of firms benefit from intangible assets that 

are generated in the group’s headquarters and subsequently reported in separate accounts. Other 

firms benefit from intangible assets in affiliates they control (and they have often paid a high 

price to acquire). Cross-border taxation strategies by multinational enterprises distort even 

further the picture as intangibles tend to be reported in locations where these assets are rewarded 

the most. A thorough examination of linkages is expected to yield more robust results on the 

role of intangibles pre-entry and post-entry in foreign markets. The impact of KBC on the mode 

of entry (investment or exports) could also be examined using the same framework, preparing 

the ground for discussing intangible assets in the context of investment promotion policies.  

Lastly an examination of the impact of macro-economic and policy conditions on returns to 

intangible assets in terms of internationalisation would be particularly helpful in guiding best 

practice in the area of knowledge-based capital development in a more globalised and 

internationally competitive environment.    
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ANNEX: ILLUSTRATIONS OF INEQUALITIES 

Figure 3. Lorenz curves for Employment, Tangible assets, intangible assets, and exports (2009)  

 

Notes: the ‘Lorenz curve’ (frequently used to illustrate income inequalities) is a graphical representation of 
the cumulative distribution function of a variable, showing in this case the proportion of employees, 
tangible assets, intangible assets and exports assumed by the bottom 0-100% of firms. Inequality is 
illustrated as departure from the 45 degree line indicating equi-distribution.  



 22 

 


