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Abstract—Innovation and internationalization are two 
important factors for growth. This study analyzes whether 
innovativeness has an effect on the internationalization of 
software firms, and if so, how strong this effect is. Innovation 
and internationalization have rarely been studied together, 
with research tending to focus more on the relationship 
between innovations and growth. However, 
internationalization is a key prerequisite for growth for 
companies operating in small domestic markets. This paper 
analyzes the innovativeness and internationalization of firms, 
using data from the Software Industry Survey conducted in 
Finland. Since the speed of firm growth and 
internationalization are dependent on the willingness to grow 
and the age of the firm, these variables are used as moderators 
in the analysis. Our analysis suggests that innovativeness does 
contribute to internationalization; however, the effect is 
significant only for younger firms during their expansion to 
new markets, after which they prioritize revenue growth. 

Keywords: Innovativeness, internationalization, growth, software 
firms 

I.  INTRODUCTION 
Innovations and innovativeness are crucial for 

competitiveness and economic growth. Furthermore, 
innovations are an important source of competitive 
advantage for firms operating in international markets [37]. 
Several studies have also found that the innovativeness of a 
firm is positively related to the speed of internationalization 
[8, 9, 12, 22]. The software industry is characterized by 
innovation-driven market growth [30]. Broadly speaking, 
one can say that the software industry contributes to the 
economy in two ways. First of all, software can be used to 
increase productivity in other industries. Secondly, software 
can be sold abroad, generating export revenue. While the 
impact of software innovations on productivity has been 
extensively investigated (e.g. [10, 5]), the effect of software 
innovations on internationalization remains a somewhat 
understudied topic [12]. This is surprising, since the 
internationalization of software firms has attracted 
considerable attention in academic literature (e.g. [6, 14, 15, 
27, 29, 31, 32, 33]). Moreover, young high-growth firms 
have been shown to have a strong impact on economic 
development [1, 27], and for companies with small domestic 
markets, internationalization can be regarded as a natural 
stage in development [40]. It appears that studying the effect 
of innovativeness on internationalization could help us to 

understand how small firms can generate growth. The aim of 
this paper is thus to address the innovativeness of software 
firms from an internationalization perspective, via an 
analysis of firm internationalization as a function of a firm’s 
age, its innovativeness, and its willingness to grow. 

II. THEORETICAL BACKGROUND AND DEVELOPMENT OF 
HYPOTHESES 

The internationalization process of a firm can be studied 
from two distinct perspectives. The first and more 
traditional view of internationalization is encapsulated in the 
Uppsala model of internationalization, developed by 
Johanson and Wiedersheim-Paul [21] and by Johanson and 
Vahlne [19]. The second and more recent model is 
embodied in the International New Venture (INV) theory 
developed by Oviatt and McDougall [34]. The underlying 
assumptions of and differences between these theories are 
explained briefly below. 

The Uppsala model describes internationalization as an 
incrementally evolving process, in which a firm 
internationalizes its operations in various stages. In this 
model, a firm’s internationalization is based on increasing 
market knowledge, which increases market commitment 
through commitment decisions and current activities [19]. 
According to the model, firms operate first in their domestic 
markets and only thereafter start to internationalize, initially 
entering into nearby markets (markets that share a similar 
language, culture, political system, level of education, level 
of industrial development, and so on). After that, when a 
firm’s knowledge of international operations increases, it 
gradually starts to develop activities in more distant 
countries. Thus, knowledge of and learning about foreign 
markets has a central role. The model divides knowledge 
into general knowledge and market-specific knowledge. 
General knowledge is objective, and transferable from 
previous countries entered to the target country. It includes 
general issues concerning marketing methods, operation 
modes, and typical customers, on a global scale. Market-
specific knowledge is based on previous experiences of the 
target country environment, including its culture, the market 
structure, the customers in the market, and so on. This 
knowledge is mainly acquired through operating in the 
target country [19]. 

Recent studies on new ventures and “born globals” have 
challenged the internationalization process described in the 
Uppsala model [7, 22, 28, 34], and have proposed 
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alternative internationalization pathways [7, 23, 26]. The 
study by Oviatt and McDougall mentioned above [34] gave 
a theoretical foundation for why some firms internationalize 
faster than traditional internationalization theories would 
predict. INV theory is based on the notion that the 
internationalization of INVs is related to opportunity-
seeking behavior, according to which an INV “seeks to 
derive significant competitive advantage from the use of 
resources and the sale of outputs in multiple countries” [34: 
49]. The theory proposes that the origins of an INV are 
international because they have commitments to valuable 
resources in more than one country. Within the theory, 
“international from the inception” means that the founders 
of an INV seek growth opportunities in foreign markets, and 
have already made some decisions related to the 
international scope of these activities, before foundation of 
the firm [28, 34]. This perspective places an emphasis on 
firms whose products are innovative and perhaps new on a 
global scale. Such firms tend to exist in high-technology 
sectors. One of the premises of the theory concerning INVs 
is that a firm must control unique and non-imitable 
resources, capable of creating competitive advantage [4] 
internationally. INVs must also have the capability to 
transfer and combine mobile resources with less mobile 
ones in the target countries, in order to generate value. 
Software can be considered a prime example of this kind of 
resource, and it is created through innovation. 

Although innovativeness is often believed to be one of 
the leading drivers of growth [11], the evidence supporting 
this belief is far from conclusive. This uncertainty is due to 
difficulties in operationalizing innovativeness and also to 
the complexity of the relationship between innovativeness 
and growth on the level of individual firms [13]. Two 
characteristics of innovations make it difficult to study. First 
of all, innovations tend to not to carry over into sales growth 
until several years have elapsed. This is due to the fact that 
innovations do not immediately result in revenue; they must 
be further developed into products or services, and these 
often require manufacturing or other production processes. 
Secondly, not all innovations survive the test of the market, 
and they may well fail to generate increases in revenue. 
However, one persistent finding is that firms which innovate 
and grow seem to grow more rapidly than non-innovative 
firms [18]. This would suggest that successful innovations 
do indeed promote growth at the firm level. 

For firms operating in high-technology sectors with 
small home markets, internationalization is often considered 
a natural step in the life-cycle of the firm (cf. [7, 24]). The 
software industry is in many ways an atypical industry in 
terms of international expansion. For instance, software 
companies can use the Internet to distribute their products, 
giving them instant access to global markets. Furthermore, 
the ability to distribute digital goods with minimum 
marginal costs is a unique characteristic of the software 
industry. It is notable that many software companies 
actually achieve their first international sales before 
domestic sales. This is particularly the case with providers 
of specialized systems and applications in business-to-

business markets. Due to these various characteristics, the 
internationalization of software firms has also received a 
considerable amount of attention in academic circles, as 
demonstrated by the proliferation of studies addressing the 
internationalization of software firms in particular [6, 14, 
15, 32, 33, 36, 43]. 

Since innovativeness is often studied in the context of 
growth, and since growth is often linked to 
internationalization, it is surprising that only a few studies 
have linked these three phenomena (e.g. [8, 22]). Of the two 
internationalization models presented briefly above, only 
the INV model explicitly addresses innovations; for its part, 
the traditional model either ignores this or presents it as a 
phenomenon embedded in the broader context of resource 
acquisition. Nevertheless, since innovativeness is clearly a 
positive determinant of growth, and since in countries with 
small home markets growth often takes place through 
international expansion, we can formulate the following 
hypothesis: 
 
Hypothesis 1: The innovativeness of software firms 
increases the probability of internationalization. 
 
However, there is evidence that not all innovative firms 
grow. In a study related to the Finnish software industry, 
Rönkkö et al. [39] found that willingness to grow was 
among the most significant determinants of both growth and 
internationalization. INV theory emphasizes that rapidly 
internationalizing new ventures actively seek opportunities 
and growth possibilities in foreign markets [34]. However, it 
further appears that some small firms prioritize innovation 
and technological tinkering over expansion of the business; 
they have little desire to grow, believing that this would 
restrict the freedom of their employees to experiment with 
new technologies. For these reasons, one could expect 
willingness to grow to have a positive effect on the 
relationship between innovativeness and growth. Such a 
chain of reasoning leads to our next hypothesis: 
 
Hypothesis 2: Willingness to grow positively moderates 
(increases) the effect of software firm innovativeness on the 
probability of internationalization. 
 
In INV theory, the young age of a firm is emphasized; thus, 
firms that follow the INV model tend to start foreign sales 
either right at the inception of the firm or very soon 
afterwards, during the first years of their operations [3, 34]. 
Firms that rely more on innovations than on resource 
accumulation (cf. [19]) in preparing for international 
expansion tend to internationalize early, and this has an 
effect on the overall internationalization phenomenon. The 
overall line of argument here includes the notion that 
innovative firms tend to internationalize early, and hence 
that innovativeness is less likely to have a major role among 
firms that internationalize later. Hence we can expect the 
two relationships presented earlier to be conditional on the 
age of the firm, giving us the following hypotheses: 
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Hypothesis 3: The effect of innovativeness on the 
probability of internationalization is stronger for younger 
software firms than for older software firms. 
 
Hypothesis 4: The moderating effect of willingness to grow 
on the association between innovativeness and 
internationalization will be more pronounced for younger 
software firms than for older software firms. 

III. RERSEARCH DESIGN 

A. Sample 
The present paper uses data collected from the Finnish 

software industry over the years 2008 and 2009. The details 
of the sampling frame have evolved over the years to match 
the changing needs of the survey. NACE codes 7221 
(“Publication of software”) and 7222 (“Other software 
consultancy and supply”) have typically been included. To 
cover the entire software industry, including also firms 
officially registered under other industry codes, the 
sampling frame included the member lists of several 
industry associations. The reason for this approach is that 
the trade register data is considered to cover the software 
industry only partially, since some companies have software 
as a secondary industry. In addition, the survey project 
during which the data were collected required that the entire 
industry should be covered. Typically, the sampling frame 
covered all firms with five or more people, and smaller 
enterprises only if they were members of some industry 
association, or if they had registered on any of the lists 
covering the software industry (these lists include, for 
example, a list of software companies that had applied for 
product development subsidies from public organizations). 
However, the coverage of the smallest firms varies between 
years. It should also be noted that missing revenue data 
were obtained later from Asiakastieto Ltd., which collects 
and organizes information from the publicly accessible 
Finnish trade register. 

B. Constructs and measures 
The dependent variable “has international revenue” was 

measured via a self-report in the survey. The question asked 
whether the firm had international revenues, and the 
response options were as follows: (1) Yes; (2) No, but we 
have considered internationalization; (3) No, international 
business is not relevant to us at present. The first option was 
coded as a positive answer, and the other two as negative.  

The methodological challenges in measuring innovations 
relate to the weaknesses of R&D intensity and patenting as 
indicators of innovativeness. Both of these indicators have 
been criticized in the literature [35, 41]. Moreover, both 
apply better to larger firms than to small entrepreneurial 
firms. With this in mind, we used a self- reporting scale to 
measure innovativeness. We adapted three items measuring 
innovativeness from a widely used Entrepreneurial 
Orientation Scale [16, 25]. Cronbach’s alpha reliability 

coefficient was .69, and principal factor analysis indicated 
discriminant validity. 

Willingness to grow was measured via a self-developed 
scale. The full scale consists of eight items measuring three 
dimensions of attitude towards growth: general willingness 
to grow, tolerance of risk to achieve growth, and willingness 
to grow internationally. The first three items measured 
general growth motivation, and the degree to which growth 
was prioritized over other objectives. For the purposes of 
this paper we used this dimension as a measure of 
willingness to grow. Cronbach’s alpha reliability coefficient 
was .87, and principal factor analysis indicated discriminant 
validity. We retrieved the firm age from trade register data 
and then derived the variable age class by splitting this 
variable at two, five, and ten years to arrive at four age 
classes (i.e. (i) 0-2, (ii) 2-5, (iii) 5-10, (iv) 10-). 

C. Data collection and analysis 
Loosely following a tailored design in our approach [17], 

data collection for the survey took place during the late 
spring and summer, using a paper and web-based 
questionnaire. For the year 2009 the invitation to participate 
was sent to 4544 mainly small and medium-sized 
companies. Since one of the goals of the Software Industry 
Survey project was to cover the entire industry, this figure 
represents a significant amount of oversampling to ensure 
inclusion of all the relevant firms. In all, we estimated that 
the figure contains approximately 30% firms that are either 
not active or do not operate in the software industry. We 
obtained a total of 584 complete responses using this 
approach, representing a response rate of approximately 
20% (which is typical for a survey of this kind). Micro-
enterprises produced the most non-responses, so the 
effective response rate for the firms with meaningful 
international activities was higher. 

Data analysis was carried out using Intercooled Stata, 
version 11. After organization of the data, which included 
inspection of the raw data for outliers and calculation of the 
values of the constructs, we analyzed the data using logistic 
regression analysis. Four different models were estimated. 
The first model tested the direct effect of innovativeness on 
internationalization (Hypothesis 1), while the second model 
included an interaction term between innovativeness and 
willingness to grow (Hypothesis 2). The last two models 
were derived from the first two by adding factorial 
interactions between age class and the previously tested 
direct and interaction effects (Hypothesis 3 and Hypothesis 
4). All the independent variables were lagged by one year, 
and we used the lagged version of the dependent variable as 
a control. In total, 214 cases were included in the analysis. 

IV. RESULTS 
Table 1 shows the descriptive statistics and correlations 

between the study variables. The correlation table does not 
show anything strikingly untoward, suggesting that 
regression analysis can safely be used without much 
concern over collinearity of the independent variables. 
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TABLE 1. DESCIPTIVE STATISTICS AND CORRELATIONS 

 

 
 

Table 2 shows the results of the logistic regression analysis. 
The dependent variable is the binary variable indicating 
whether the firm has international revenues or not. The 
lagged version of the same variable is used to control the 
unmeasured variables and the effect of innovativeness from 
earlier time periods [1]. 

TABLE 2. REGRESSION RESULTS 

 
The pseudo R2 values of each model are high, indicating 

that the models can accurately explain the dependent 
variable. However, much of this explanation is due to 
inclusion of the lagged version of the dependent variable as 
a predictor. When this is taken into account, one can see that 
the internationalization actions are affected relatively little 
by innovativeness or by willingness to grow. Nevertheless, 
models one and two provide weak support for the 
hypothesis that innovativeness does indeed promote 
internationalization at the firm level. Surprisingly, neither 
willingness to grow nor its interaction with innovativeness 
was significant. This leads to the conclusion that Hypothesis 
1 is weakly supported, but that Hypothesis 2 is not 
supported in the sample as a whole. When we added in the 
factorial interactions with age class, an interesting 
observation can be made. While the interaction between 

innovativeness and willingness to grow remains non-
significant, we can see that the effect of innovativeness on 
internationalization is significant only for young firms. 
Hence we can conclude that Hypothesis 3 (The effect of 
innovativeness is stronger for younger firms) is supported, 
but that Hypothesis 4 (The interaction between 
innovativeness and willingness to grow is stronger for 
younger firms) is not.  

V. DISCUSSION AND CONCLUSIONS 
In this study, we analyzed the effects of innovativeness on 
internationalization at the firm level, using data from a 
longitudinal survey of the Finnish software industry. The 
results indicate that innovativeness is indeed positively 
related to software firm internationalization. This finding is 
in line with INV theory [34] and with earlier studies on born 
globals and INVs [8, 22]. However, a somewhat unexpected 
finding was that the relationship between innovativeness 
and internationalization is not moderated by willingness to 
grow. The findings here indicate that the effect of 
innovativeness is stronger for younger firms, becoming non-
significant for older firms. There are several possible 
explanations for this tendency. First of all, it is possible that 
innovativeness only helps younger firms, whereas 
internationally well established firms may use other 
resources for internationalization [19, 20]. A second 
possibility is that because innovative firms seem to 
internationalize earlier than their less innovative 
counterparts, a large proportion of these firms are already 
international at a later age. Since the firms are already 
international, the measure of internationalization used in this 
study does not capture any further international expansion. 

The age categorization data in Table 2 also shows that 
the strongest correlation between international revenue and 
innovativeness exists for firms younger than two years; this 
could indicate that a new innovative offering is an effective 
means of penetrating the international markets. The 
correlation between international revenue and willingness to 
grow is strongest for firms aged 2-5 years, while the 
youngest international firms seem to have smaller growth 
orientation attitude. This seems to be in line with the INV 
theory, which describes firms that are international from 
their inception – firms which emphasize growth and 
profitability only after they have established a presence in 
international markets. 

These observations suggest that further studies could 
apply clustering methods for extracting archetypes of 
internationalization behavior from the data sets in question. 
However, in our case, a set of 214 firms with a mean age of 
1.7 years necessarily sets some limits on approaches of this 
kind, with respect to the later phases of internationalizing 
behavior. 

This study, like all other studies, is not without 
weaknesses. The greatest problem in the research design is 
how to measure innovativeness. Although self-reporting 
scales do not share the same weaknesses as patent data or 
R&D intensity, self-reports are subject to other kinds of 

  Mean SD 1 2 3 4

1 Innovativeness 0.39 1.00     
2 Willingness o grow 0.15 0.98 9.26    

3 Willingness o grow x innovativeness 0.29 1.06 -9.08 -9.17   

4 Age 1.70 1.21 0.19 -0.81 9.02  

5 Has revenue from abroad 0.38 0.49 0.16 0.17 0.07 0.14 
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measurement error [38]. Moreover, the binary variable 
measuring internationalization might not have sufficient 
fidelity to capture the phenomenon. It is quite possible that 
the firms in question are merely experimenting with 
internationalization, and that they never achieve 
international breakthrough. However, this is not captured in 
the measure we used. 
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