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Executive Summary 
SMEs use in their operations intangible assets (IA) on a large scale. Access to market and hindrances for growth 

may not be prohibited only by absence of R&D, whereas by lack of organizational capital or information and 

communication technology (ICT) competence. This study reviews findings showing that SMEs do not on 

average use IAs in a profitable way, while SMEs produce IA knowledge spillovers that are important for 

technical improvement in all firms. Organizational capital is the most important source of labor-augmented 

productivity growth and all firms benefits from well-managed SMEs. R&D is instead the most important source 

for marketable IAs and hence for new product and process innovations. Piekkola and Rahko (2019) analyzed 

productivity growth and profitability of Finnish firms with varying market power in Finland. The paper shows 

that, low profit derived from innovations characterize low-market-share firms. It is suggested that a “negative 

selection mechanism” explains the high productivity growth relative to the low profits. 

We also review literature on opportunities for growth through ICT, which complement well the important role 

that SMEs have in knowledge spillovers. In micro-level approaches of Globalinto surveyed here IAs are 

obtained from innovation work from linked employer-employee panel data that includes occupation and 

education data. Innovation outputs are in turn from formal survey-based R&D and CIS survey data on 

innovations. The paper complements micro analysis in WP5 and delivery D5.7 on innovation behavior in SMEs 

and services and barriers to entry. 

 

List of Figures and Tables 
Figure 1. R&D, OC and ICT investments per employment between 1995 and 2012 in Finland in thousands 

2010€ 

Table 1. Productivity growth and profit outcomes of innovations in Finland (+ positive, - negative) 
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1. Introduction and Motivation 
 

This paper examines growth opportunities and access to markets of innovative SMEs. SMEs and large 

organizations fundamentally differ in terms of size, processes, and availability of resources. Large 

organizations constitute a minority, as SMEs play an important role in the overall network of industrial value 

creation. Although SMEs lack in financial resources and technical capabilities, SMEs are the largest number of 

companies in an economy (Gassmann et al., 2010), and the source generating the majority of new jobs 

(Edwards et al., 1994). Due to its importance, SMEs and entrepreneurial firms are key drivers for national 

economies (Wolff and Pett, 2006) (Wolff and Pett, 2006). In the European Union, SMEs generate a gross value 

added share that encompasses about 50% of the European economy (see Eurostat on statistics on small and 

medium-sized enterprises). 

SMEs have generally lower market share, while large firms with usually notable market share have more 

capacity to introduce new products and services to the market. SMEs are also in general less intangible 

intensive than large firms, which explains the big decrease in SMEs when requiring that have IAs of some kind. 

SMEs that decide to innovate are taking greater risks and therefore can be suggested to be less profitable. The 

current literature contains a research gap resulting in the inability to fully explain why low-technology rather 

than high-technology firms gain productivity from process innovations, as described by Hall et al. (2009); see 

also Cohen and Levinthal (1989). One suggested explanation is that research and development (R&D) provides 

firms the absorptive capacity to recognize the value of new information, assimilate this information, and learn 

from industry leaders. However, SMEs with a low market share and young firms are also likely to be suppressed 

by adjustment costs, financing frictions and uncertainties, leading to large fixed costs. These costs may lead to 

a “negative selection mechanism” in innovation activity, and firms with low initial productivity and profitability 

invest only in innovations with the highest productivity growth. Wolff and Pett (2006) explains this by the 

emphasis on sales growth over profitability to earn cash flow covering expenses. Large fixed costs imply that 

these innovations are not necessarily profitable. 

Innovation-based SMEs are faced with Schumpeterian growth, where firms need market power to reap profits 

from future innovations. The innovation of SMEs has positive relation between organizational performance 

(Oke et al., 2007, Rosenbusch et al., 2011). Innovations are performed to earn abnormal profits but are also 

subjected to creative destruction (Schumpeter, 1942, Schumpeter, 1947). Innovations lead to out-of-

equilibrium conditions that increase profitability above the average or result in failure (Antonelli and Scellato, 

2011). 

Register-based data are particularly important for analyzing SMEs and low-market-share small firms, which 

are not entirely covered in R&D survey data. Broad R&D and other ICs are thus also evaluated based on 

innovation work using the methodology from the Innodrive 7th framework project (FP7); see Piekkola et al. 

(2011), Piekkola (2016), and the Organization for Economic Cooperation and Development (OECD) study by 
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Squicciarini and Le Mouel (2012). This is consistent with Hall et al. (2009), who argue that a broader set of 

ICs is important for smaller firms because formal R&D inputs provide a very incomplete picture of their 

innovation efforts. These authors consider training, technology adoption and sales of products new to the 

market or firm essential components of downstream ICs. Here, organizational capital (OC) includes marketing, 

advertising and brand management, and some of these after-sales services are used to apply innovations in the 

market; see Corrado et al. (2014). 

Broad R&D thus refers to R&D investment evaluated based on innovative work combined with purchased R&D, 

as reported in the R&D survey. Formal R&D (the sum of internal and external survey R&D) is a standard 

measure of innovation input. The R&D work measure of R&D may differ from formal R&D in its effects. Figure 

1 from Piekkola and Rahko (2019) shows that, taken Finland  as an example, the total broad R&D per total 

employee (blue line) is on average approximately 12 thousand 2010€ per employee, while the total formal R&D 

per total employee (red dashed line) increased over time to approximately 18 thousand 2010€ per employee 

by 2007. This amount is more than the average tangible investment of 13 thousand 2010€ per employee. 

However, these averages are calculated only for firms that have any R&D investment (formal or broad) and 

only 36% of firm observations have formal R&D, whereas 84% have broad R&D. 

The sum of the OC and ICT investment intensity is approximately 3.7 thousand 2010€ and 4 thousand 2010€, 

respectively. Organizational or firm-specific human capital and ICT are the largest subcategories of intangible 

investment in many other studies (Bloom and Van Reenen (2010), Piekkola (2016)). It is hence, likely that the 

level of OC and ICT is underestimated. 

Figure 1. R&D, OC and ICT investments per employment between 1995 and 2012 in Finland in thousands 

2010€ 
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2. Literature on firms dynamics in innovation and access 
to markets 

 

Corrado et al. (2016) suggest that innovations are a combination of increased IC accumulation related to new 

knowledge products that can be commercialized and new technology. Following Ilmakunnas and Piekkola 

(2014) and Piekkola (2019) the latter can be measured by labor-augmenting technical change proxied by the 

share of innovation workers and by their relative compensations. Accumulating IC create large fixed costs given 

the high rate of depreciation. Innovation work-augmenting technological change may instead be easily 

implemented once invented. Technological knowledge also creates large spillovers to other firms trough 

learning by doing. Thus, IC costs related to IC capital deepening are more embedded in the fixed costs in 

investing in innovative growth. Even imitative growth may require significant resources for implementing 

innovations done elsewhere. Mansfield et al. (1981) find that the ratio of imitation costs to innovation costs 

can be as high as 0.65 and that the average ratio of imitation time to innovation time is 0.7. 
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SMEs may hence apply knowledge spillovers at low costs and in this way may follow the productivity 

improvement in the industry (Hall et al., 2009, Lasagni, 2012, Del Giudice et al., 2019) Hall et al. (2009) find 

that compared to R&D in high-technology SMEs, R&D in low-technology SMEs leads such firms to invest more 

in process innovations given the firms’ ability to absorb and adopt existing technologies through their R&D. 

Lasagni (2012) finds that the innovative performance of SMEs that are proactive in strengthening their 

relationship with other SMEs, users, and customers is higher. The finding of this study supports that more 

interactions with laboratories and research institutes will improve the result of SMES’ new product 

development. Del Giudice et al. (2019) shows that horizontal technology spillover makes a positive effect on 

SMEs’ international growth. 

However, fixed costs in access to market imply that improvement in productivity does not lead necessarily to 

increase in sales and profitability. Production opportunities expand to many firms and lower the average 

profitability. Strong knowledge spillovers to other firms in the industry may lead to low private returns. 

Schumpeterian growth indeed lead to large creative destruction, which is bad if it limits the amount knowledge 

spillovers. Profitability of innovations hence depend on the strategic behavior in the market. Few studies have 

analyzed simultaneously productivity growth and profitability at the same time. Most of the models 

concentrate on analyzing productivity and use the following alternative measures of innovation output: share 

of innovative sales, dichotomous variables indicating process or production innovations and patents. Other 

earlier examples of this line of research using different frameworks are presented in Lööf and Heshmati 

(2002), Lööf and Heshmati (2006) and Van Leeuwen and Klomp (2006). After reviewing a larger set of studies, 

Hall et al. (2010) conclude that product innovation improves productivity, whereas process innovation has 

more ambiguous effects. Process innovations that adjust labor skills or production organization to a new level 

can initially be a burden to firms, negatively affecting the positive effects of product innovations. However, 

other papers published by Mairesse and Mohnen (2010) and Mairesse and Mohnen (2004) argue that process 

innovations directly affect the costs of production, whereas product innovations may replace existing products, 

resulting in a mixed effect on sales and productivity. The mixed results are likely to be explained by a high 

correlation between process and product innovations. 

Hall et al. (2009) show that R&D investments increase the likelihood of product innovations and process 

innovations, thereby improving productivity in Italian SMEs. The authors use process innovations without 

product innovations and product innovations with or without process innovations as the two alternative set of 

innovations; see also Mairesse and Mohnen (2010) and Jaumandreu and Mairesse (2017). In contrast, Hall et 

al. (2009) find that process and product innovations (analyzed separately) are nonsignificant in large Italian 

firms, while Griffith et al. (2006), who use CIS data from 1998 to 2000, find that product innovations in Spain 

and the UK and process innovations in France improve productivity. No clear explanation of the country 

variation in the results is provided. 

Recent research has exploited long-term panel characteristics and thus better controlled for heterogeneity and 

firm-specific factors. Innovation surveys are conducted every other year (except in Germany, where such 
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surveys are conducted annually) and can be linked to a panel of balance sheets since product and process 

innovations are surveyed over the preceding two years (the survey year and the year prior); see the short panels 

by Parisi et al. (2006), Lööf and Heshmati (2002) and Lööf and Heshmati (2006). More recent studies have 

applied two-stage least squares (2SLS) models with this panel structure; see Hall and Sena (2017), Bartelsman 

et al. (2017). Use of panel techniques is important since formal R&D and process innovations are procyclical, 

and therefore, productivity shocks may drive the results; for a recent study, see Anzoategui et al. (2016). Using 

these more advanced methods, Hall and Sena (2017) find that product and process innovations (analyzed 

separately) improve productivity in the UK. Service firms carry out less technical innovation and rely less on 

formal intellectual property protection, such as patents; however, these firms may rely more on informal 

secrecy. Musolesi and Huiban (2010) include internal and corporate sources of knowledge into their set of 

innovation inputs and find that knowledge-intensive business services (KIBS) are as innovative as 

manufacturing firms. Hall et al. (2013) find underinvestment in ICT in Europe. Using the level equation and 

its difference form, Lööf and Heshmati (2006) find that the elasticity of value added per employee with respect 

to innovations is the same between manufacturing and service firms. Their paper also examines how 

innovation has different effects on the performance of manufacturing and service firms. 

Using the CDM framework, Duguet (2006) describes growth in total factor productivity (TFP) analogously to 

growth in labor productivity. Globalinto approach incorporates a broad range of intangible capital (IC) as 

innovation inputs, as described in Crepon, Duguet, and Mairesse’s (1998) (CDM) framework. The CDM model 

proposed corrects for endogeneity issues in various steps.  

To give a better understanding to growth of SMES, Piekkola and Rahko (2019) introduced a productivity 

growth model that accounts for initial productivity as in Griffith et al. (2004). Similar to Lileeva and Trefler 

(2010), the analysis extends to negative selection to determine how returns on innovations decrease at the 

initial productivity level. Low-market-share firms face a similar challenge in both starting to enlarge markets 

(to export in Lileeva and Trefler) and to invest in innovations or performing neither activity. 

In Piekkola and Rahko (2019) process innovations (with or without product innovations) and product 

innovation are explained by IA input and controls using IV probit estimation. Here, export activity is used as 

an instrument in R&D activity engaged in product innovations, and import activity in R&D used as input in 

process innovations. This was also the way to have independent variation between product and process 

innovations. Process innovations aim to achieve better efficiency at given market segment, while export activity 

always relate more to acquiring new market by introducing new products. Wolff and Pett (2006) suggests that 

small firms, in particular, may achieve the benefits of size through broader varieties of resource-based 

capabilities and this can be backed up by imports. 

At next stage, Piekkola and Rahko (2019) follow Wooldridge (2010, p. 939) IV-2SLS to use predicted 

innovations (predicted process or product innovations from first-step probit estimations) as an instrument in 

explaining productivity growth and the level of profitability; see also Musolesi and Huiban (2010). The 

profitability is measured by return on asset (proxied by operating income per total asset) compared to the 
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median value in the industry. The regressors include as explaining variables the lagged log of productivity, the 

log of employment growth, the log of tangible capital per employee K/L growth (the log of employment and 

K/L in explaining the log of relative profitability) and industry and year dummies. The lagged innovations and 

log of K/L growth (the log of K/L in profitability estimatinos) are instrumented by two-period lagged predicted 

occurrences of innovations and by the log of K investment/L lagged up to the second period. Main results in 

comparison of small-market share (SMEs) to large-market share firms (large firms) are reported below. 

 

Table 1. Productivity growth and profit outcomes of innovations in Finland (+ positive, - negative) 

  All Small-market 
share   Large-market share 

 
Y/L 

growth Profit Y/L        
growth Profit Y/L                

growth Profit 

Process 
innovation 

+ – + – + +  

  Manu Serv Manu Serv Manu Serv Manu Serv 
 

  + – – –1) + + –            +            
      

Product 
innovation 

+ – + – + + 

  Manu Serv Manu Serv Manu Serv Manu Serv 

  + + 1) – – + + + – 
  

 1) Not a significant estimate. Y/L growth is log growth of value added per employee. 
Profits are measured by relative return on asset in Nace 3-digit industry. Manu is 
manufacturing, Serv is services. 

 

It is seen that both process and product innovations are negatively related to profits in small-market share 

firms that are typically SMEs. The results extend to SMEs both in manufacturing and services. High growth in 

SMEs is at least partly explained by negative selection. High fixed costs in innovation and increased market 

share encourage firms with low initial productivity to accept innovations with the highest productivity growth 

prospects. Low initial productivity leads to modest if not negative profits, which contrasts the finding for firms 

with good operational performance indicated by large market shares. Not all SMEs are not able to adaptability 

and entrepreneurial commitment essential for growth (Simon et al., 2002). SMEs may also be too much tied 

with gradual process innovations although as such promoting sales growth (Oke et al., 2007). Imitative growth 

is the other source of productivity growth that may not lead to greater profits. The analysis also do not find 

support for suggestions of Blundell et al. (1999) and other scholars that large firms use “strategic pre-emptive” 

innovation to prevent new firms from entering the market, causing industry profits to fall. 

Schumpeter considered these phenomena in relation to recessions in business cycles. The Schumpeterian view 

also considers corporate or institutional factors that are important for continuing innovation, such as firm size. 
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In the extended Schumpeterian framework proposed by Aghion et al. (2014), a lower level of competition 

(higher profits) is associated with a good market position for firms but a lower incentive to invest in 

innovations. At some stage, a competing firm could enter the market, and its profits could fade. At this stage, 

with close competitors, the marginal incentives to undertake incremental investment can also be high. We 

observe that lower profitability (neck-to-neck competition) could then lead to a higher innovation rate. 

3. Opportunities for better access in a Digital Age 
 

The opportunities for entry and growth of new and small companies are improved considerably under digital 

age. The digitalization is now regarded as the driving forces for SMEs’ knowledge-based strategies to address 

a numerous operational issues (Noori and Lee, 2006). Much of knowledge are potentially accessible to all 

without a technical limit through digital networks. The cloud and off-the-shelf digital tools makes open access 

data easy to obtain and restore. Information and knowledge available on line reduce costs for small firms and 

new entrepreneurs. Technology giants such as Google Cloud, Microsoft Azure deliberately offer digital cloud 

tools as affordable prices for companies, see Weins (2017). 

Direct access to global markets relate to reduced set up costs on communication and product dissemination 

(with the Internet and platforms). Market launches may use platform dynamics through online marketplaces 

Amazon, eBay and Etsy; or use own online store via Magento or Shopify. Digital marketplaces created through 

a digital platform, an emerging category of platform (Gawer, 2014, McIntyre and Srinivasan, 2017), allows the 

connection between independent actors from a demand and supply side (Bakos, 1998, Täuscher and Laudien, 

2018) Although digital platform itself does not produce or trade goods or services, it contributes the creation 

of new marketplaces and new business model by triggering network effects between demand and market side. 

With this unique structure of digital platform, consumers with rare tastes (specialised niches) can be served by 

specialised firms, selling to customers with specific, differentiated preferences. Brynjolfsson et al. (2010) show 

that the variety of products available and purchased online is higher than offline using data from a retailer with 

both online and offline channels. Potentially all this increases competition as SMEs may challenge incumbents. 

This as such improves the market efficiency. 

The significant contribution of SMEs on knowledge spillover has been proved in the work of Piekkola (2019). 

This result was obtained with analysis in Finland covering 1995-2014 period. SMEs are very heterogeneous 

group and also innovation surveys are usually applied only to SMEs with some past ICs. SMEs included are 

those with some knowledge the criterion being some measurable R&D or OC in any year of their operation. 

Keller and Yeaple (2009) find that technology spillovers from horizontal FDI are concentrated in high-

technology sectors, which was not tested here for knowledge spillovers. 

In Piekkola (2019), knowledge spillovers of SMEs improving labor-augmented technical change are significant 

for all type of firms, i.e. also large firms benefit greatly from the presence of SMEs in the same industry where 

they operate. This result is obtained when the knowledge spillover of each SME is weighted by their relative 
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labor share of all SMEs in the same Nace 3-digit level industries. In general, SMEs that are largest in size may 

create the largest knowledge spillovers. These spillovers occur especially through the spread of R&D 

knowledge, although SMEs also create organizational knowledge flows to other firms. High-market share firms 

also create knowledge spillovers but at a much lower scale. Possible explanation is that large firms use more 

specialized R&D that has more limited use in SMEs. 

In a digital era, the role of SMEs for knowledge spillover can be more strengthened with the help of a digital 

platform. Agyekumhene et al. (2018) argue that digital platforms can possibly overcome the problems 

occurring in traditional value chain credit arrangements by narrowing down the information and 

communication gaps and reducing uncertainties. Through a digital platform, thus, SMEs can participate more 

actively in interactions between firms and users, and get advantage from it. Regarding the knowledge spillover 

between firms, the role of investors should be emphasized. Lim et al. (2018) study the case of internet of things 

(IoT) startups and used network analysis to show the important role of investors for knowledge sharing among 

them. They find that IoT startups having investors and more connections to other startups have a greater ability 

for technology convergence. In a similar context, the investor’s role should be considered for enhancing 

knowledge spillover between SMEs. 

Moreover, SMEs use digital platforms to enhance their performance. Cenamor et al. (2019) investigate the 

effect of digital platform capability and network capability on entrepreneurial SMEs’ financial performance. 

The result shows that digital platform capability, which refers to an SME’s ability to achieve platform 

integration and reconfigure platform resources, has a positive indirect effect on entrepreneurial SMEs’ 

performance through network capability. From this result, they argue that entrepreneurial SMEs can enhance 

their performance through digital platform capability by aligning this capability with their orientation. Due to 

the openness and lower entry barrier, SMEs’ more active participation and contribution to the economy are 

expected. 

4. Conclusion 
 

Most barriers are strategic or legal. SMEs are more constrained in their choices than large firms. Wolff and 

Pett (2006) argue that SMEs may have sales growth objective to produce cash flow and cover immediate 

expenses rather than obtaining (long-term) profitability. Piekkola (2019) introduced a theoretical model in 

which ICs cause high fixed costs and therefore access to market is restricted. The innovation system was 

analyzed with the following two sources of heterogeneity: initial productivity and whether the firm has market 

power that can lead to negative selection with higher productivity growth at low initial productivity and market 

shares. High fixed costs in innovation and increased market share encourage firms with low initial productivity 

to accept innovations with the highest productivity growth prospects, especially among low-market-share 

firms. High fixed costs are also one of the major hindrances in the access to markets. SMEs are able to use R&D 

and to create especially process innovations that help to absorb new technology from the markets. SMEs are 
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also important creators of R&D knowledge spillovers and themselves dependent on access to knowledge 

spillovers of other SMEs in the industry. However, SMEs are very heterogeneous group and many high-growth 

SMEs are that through negative selection. This suggests that more emphasis should be paid to SMEs that also 

have high productivity level, to begin with.  

SMEs are important for the market to function as they generate important R&D and OC spillovers in the 

industries. Bjørkholt et al. (2019) also find that firms with high network connectedness are more R&D intensive 

than other words. Strategic behavior in the market may instead explain why knowledge spillovers from large 

firms to SMEs are more limited. Especially horizontal competition in the industry may not enhance knowledge 

sharing. Overall, it is important to create markets where knowledge spillovers of SMEs spread to all firms, 

while also making large firms more open to local business. 

There are naturally returns to scale also in the adoption of new digital tools. The size of firm may have to be 

enough large so that the adoption costs of new technology are enough low. Large firms have more resources to 

experiment and can afford to fail in adoption of new tools. Article in Economist 2019 14th-20th also brought out 

the concern that the relative size of SMEs are much lower in Europe than in the US and China. The share of 

employment in micro firms is twice that of in the US. Digital platforms can solve traditional value chain credit 

arrangement problems by narrowing down the information and communication gaps and reducing 

uncertainties. 

We have also considered opportunities provided by new digital tools available also to SMEs. The cloud and off-

the-shelf digital tools makes open access data easy to obtain and restore. Information and knowledge available 

on line reduce costs for small firms and new entrepreneurs. Finally, firm-size can be smaller in business 

services, since fixed investments in physical capital such as machines are lower than in manufacturing. 

Besides the productivity level the market power and new product (or process) introductions can considered as 

good operational performance indicators that also indicate that innovations lead to improved profitability. It 

is clear that SMEs have to specialize. Digital tools and marketing make consumers with rare tastes (specialised 

niches) more accessible. 

Further, our analysis suggests that product and process innovations can be qualitatively different in 

manufacturing and services. We already note the relative importance of process innovations in catching up. In 

SMEs in manufacturing (low-market-share manufacturing firms), product and process innovations still have 

both positive effect on profitability (ROA increases, and retained earnings per employee are higher). The 

results are more ambiguous for large firms where process innovations do not in general improve profitability. 

One caveat of the analysis in Piekkola and Rahko (2019) is that innovation data are not comprehensive for 

SMEs in that firms that have completed the survey before and have R&D are more likely to be selected in the 

sample in the following survey period(s). Given that only more qualified SMEs are selected in R&D and 

innovation surveys, many SMEs may not have the competence to be engaged in any innovation activity in the 

first place. However, we argue that SMEs are heterogeneous and should not be considered as a whole without 
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due account to the differences in their knowledge capital. Towards this end, it is also necessary to consider IAs 

more broadly, which is possible when, following Globalinto approach, all innovation-type work is considered 

to contribute to it. Broad R&D has better coverage than formal R&D, e.g. in Finland 80% of firms report 

positive broad R&D. In contrast, positive formal R&D was reported in only 24% of service firms that completed 

the innovation survey even though firms with R&D are oversampled. Despite this, an important policy 

implication of our analysis is that formal R&D and broad R&D lead to nearly the same results, so survey R&D 

only can lead to the same policy results. 

A shift to higher IC intensity and hence also to higher significance of business services also offers new 

opportunities for SMEs. Firm-size can be smaller in business services, since fixed investments in physical 

capital such as machines are lower than in manufacturing. Equipment and inventories required to process 

physical goods are not needed. Platforms offer access to customers/suppliers as well as readily developed rules 

of contracting, consequently reducing set-up costs for smaller and new players (see, for instance, (Brynjolfsson 

et al., 2019)). 
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