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THE PROCESS AND OUTCOMES OF INNOVATION AND ITS EFFECT ON ECONOMIC 
PERFORMANCE AND THE FINANCIAL SITUATION OF SMEs 

 
 
 
 

ABSTRACT 
 
The competitive strategies of businesses and their effect on innovation as well as the strate-
gic tactics used as tools for planning and management, along with other aspects, are some 
of the keys reasons why businesses end up consolidating themselves in one determined 
technological position with respect to their competitors. Businesses look for competitive ad-
vantages that produce greater performance and better conditions for survival, and innovation 
is one of the elements that can provide for them if they are articulated coherently with the 
correct strategies. 
 
This paper presents an empirical study with one-hundred eighty five companies from Canta-
bria with the objective of testing the relationship between the strategies and the technological 
positions with the outcomes obtained from accounting information in order to analyse if inno-
vation (identified in this study through the technological position) acts as a natural element of 
business development and as a protector against crises. 
 
The results are inconclusive, in line with Nelson (2008), but one can confirm that if innovation 
does not prevent the effects of the crisis, those businesses that present better results are 
characterised, in a greater proportion, by being proactive in innovation.  
 
Key words: Innovation, technological position, return, short-term solvency, factor. 
 
 
 

1. Introduction 
 
Innovation has been the focus of many multi-aspect analyses with generally positive out-
comes, which therefore provides a foothold for its application for SMEs in particular (Porter, 
1982; Barney, 1986; Peteraf, 1993; Wiggins y Ruefli, 2002). As a result of this, during the last 
few decades, governments have set aside large portions of their budgets which, in turn, have 
shown up in terms of economic growth and wellbeing in those countries. The level competi-
tiveness, the intensity and the velocity of economic growth in one sector of business activity 
in a region or country all depend in a large part on how the different SME support policies are 
organized and articulated, with special interest being paid to innovation. 
 
In the current situation, characterised by the negative effects of crowding-out for the available 
financial funds, one can observe a reduced number of investments in new equipment, new 
projects being postponed and a slow-down in activity in the existing ones. What´s more, the 
majority of SMEs should optimize the use of cash flows in the short run, which will foreseea-
bly continue to reduce the attention and money set aside for innovation. 
 
However, there are many voices that warn about the necessity to maintain investors given 
that the stability of long term economic growth depends on them. This argument, in general, 
has increasingly become the centre of attention in the mass media since 2008, and particu-
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larly in politics1, given that innovation has been alluded to as a means to stimulate economic 
recovery and to explain the causes of the crisis by its scarcity or absence. 
 
The research in academic fields concerning the innovation in organisations is ample, from 
the diversity of the theoretical focus (institutional, economical and evolutional, networks, a 
resource based focus and dynamic capacities, learning and adaptation, etc.) to the level of 
analysis (multi-level, macro, organisational and micro) and to the type of innovation (in prod-
ucts or services, processes and business models). This has given way to different outcomes, 
on occasion, because of the way in which the researchers have defined the units in the ana-
lysed models, or simply because of the difficulty of measuring innovation, being observed in 
the preference for measuring totally new innovations as opposed to incremental innovation 
(Crossan y Apaydin, 2010, p. 1168). Another aspect that causes variability in the outcomes 
on an analytical level is the focus on descriptive analyses, as in the case of sectorial study, 
which is much more commonplace than concrete comparative empirical studies (García, 
2011, p. 160). 
 
When the factors that affect the process and the outcomes of innovation are considered, 
there is a reference made to the establishment and execution of the mission, objectives and 
strategy; to the creation of the structure and of the systems; to the assignment of resources; 
to the support of learning and knowledge; and to culture. From all of those, in this study we 
will concentrate on the availability of the resources that are freed up to support the innovation 
process. Given the nature of the process including market risks, the costs to take on, the 
resistance of employees and the probability to make errors in budgets changes (Simpson et 
al, 2006), the opportunities from financial, physical and human resources should be taken 
advantages of to acquire innovation, compensate for errors, support the costs of institutional-
ising innovation and explore new ideas to respond to current needs (Damanpour, 1991, p. 
559). 
 
Therefore, the capacity to take on innovative processes of a greater dimension depends, to a 
large extent, on financial availability. Different studies have stressed the importance of pri-
vate investment in R&D becoming the principal motor of growth in productivity on a macro 
and micro-economic level (Baumol, 2002, p. 289 y Jones, 2002, p. 233). Others have re-
ferred to the role of public subsidies in fostering innovative activities2 (COTEC, 2008)3. The 
idea that holds these arguments up is the relationship between the capacities of innovation, 
the different outcomes of innovation and the performance of the organization, in a general 
sense. The studies that back up this relationship use different measures of performance as a 
dependent variable, for example, economic, financial and commercial profitability, the 
EBITDA, earnings before taxes, market share, etc. (Li and Calatone, 1998: Calatone et al., 
2002; Wright et al., 2005). However, the efforts of R&D are not always easy to measure, giv-
en that they can be supported by formative activities, the adoption of new technologies, the 
commercialisation of new products, etc. (Hall et al., 2009, p. 4). 
 
Nonetheless, the outcomes are treated in studies related to innovation as dependent varia-
bles, not as a measure of performance. As confirmed by Crossan and Apaydin (2010, p. 

                                                 
1 As a result of the proposed cut backs in public finance for R&D in the 2012 General State Budget, there has been debate 
between both sides questioning the efficiency of their use and warning about the risk of interrupting consolidated research lines. 
2 The Competitiveness and Innovation Framework Programme (2007-2013) sets the following objective: “In order to contribute 
to the enhancement of competitiveness and innovation capacity in the Community, the advancement of the knowledge society, 
and sustainable development based on balanced economic growth, a Competitiveness and Innovation Framework Programme 
should be established” (preamble of the Decision No 1639/2006/EC of the European Parliament and of the Council of 24 Octo-
ber 2006) for which 3,621 million euros are set assigned for said period. 
3 The 2005 report of the Spanish Foundation for Science and Technology, referring to the case of Spain, indicates that since the 
economy moves more and more in a global context, in which emerging countries are capable of competing equally with more 
advanced countries by means of a low cost strategy, it is fundamental to promote the incipient change in the orientation of the 
businesses towards a greater contribution of innovation as a source of competitiveness 
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1176) “understanding how the capacity of innovation generates the outcomes of innovation 
and in the end increases the performance of a company is vital to managing innovation”. This 
approach is very interesting to us in at the current moment since it tests the utility of the out-
comes of innovation in those cases in which the organisation´s strategy is to survive. 
 
Studies on innovation are scarce, particularly concerning SMEs that take into consideration 
the hostility of the competitive environment. This is characterised by an intense rivalry be-
tween businesses and few or feeble opportunities as a determining factor in the tendency to 
adopt innovations (Wright et al., 2005; O´Regan et al., 2006 y López y Somohano, 2010). 
Additionally, there are observed differences in the behaviour of SMEs in these circumstanc-
es, possibly coming from the difficulty of evaluating all the aspects that lead to success or 
failure. The attributes that seem to contribute to the best outcomes are structural adaptability, 
a long-run vision, an entrepreneurial and innovative strategic posture, an objective orientated 
focus, differentiation by high prices for products and services, and the need to stay up to date 
con the latest tendencies in the industry (Covin y Slevin, 1989, p. 83). Consequently, if the 
positive relationship between innovation, hostile environments and survival (in SMEs and 
especially in large businesses – Lin y Huang, 2008, p. 183-), arriving too early in the market, 
or doing it with innovation that does not turn out to be dominant, these are also causes for 
failure (Friar, 1995; Calatone et al., 1997). 
 
So, in our opinion, any advance in the understanding of the effects of hostile environments 
on the different traits of the business and on how to plan its evolution will be very helpful to 
plan courses of action, tailoring them to each organisation. 
 
This document is divided into six parts. The subsequent section deals with the concept of 
innovation from three points of view: the strategy, the process and the outcomes in the form 
business performance. In the third part come the research objectives, the theoretical frame-
work and the hypothesis are stated. In the fourth part are the variables, population and sam-
ple that are used are described; in the next part, the results are shown and in the final part 
there are some final comments and the bibliography.     
 
 

2. Innovation: strategy, process and business performance  
 
From what has been explained up till now, it is easy to understand that the literature on inno-
vation begins to put limits on the concept or, in the same way, establishes the chosen focus 
for work (Schumpeter, 1934; Knight 1967; Drucker, 1981; Rogers, 1983; Morin, 1985; López 
et al., 2007). Since a group of coordinated actions are being dealt with, there are factors that 
will influence the outcome of the businesses and industries in different ways. These factor 
are the nature of the business, the attitude towards innovation, the business culture, the envi-
ronment in which it moves and the coherency of the business policies. 
 
The OEDC, in the Oslo Manual (2005, p. 56), defines innovation as “the implementation of a 
new or significantly improved product (good or service), or process, a new marketing meth-
od, or a new organizational method in business practices, workplace organisation or external 
relations”. The implementation of new products, processes or management activities should 
be analysed from the perspective of the obtained results against the competition by means of 
a technological innovation strategy (Donate, 2007). To do this, we identify the definition of 
Crossan and Apaydin (2010, p. 1155) as the one that is the most suitable for the focus of our 
study, since “Innovation is: production or adoption, assimilation, and exploitation of a value 
added novelty in economic and social spheres; renewal and enlargement of products, ser-
vices, and markets; development of new methods of production; and establishment of new 
management systems. It is both a process and an outcome”. 
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If we refer to the creation of wealth, to be understood as a business´s end result, and its rela-
tionship with innovation as a process or as an outcome, Nelson (2008, p. 614) doubts that a 
strong correlation exists between the two4. This is caused by the fact that, when a business 
is successful, a delay is produced in the profitability and in the productivity with respect to the 
process and by the fact that industries differ in innovation rates as well as the most common 
type of innovation. 
 
In this sense, that idea of the creation of value in the social areas is then particularly interest-
ing given that it incorporates aspects like the wellbeing of people, the stability of the organi-
sational structures which are an effect of the coherency of the strategies, among other man-
agerial aspects. Aside from economic aspects, Nelson (1991, p. 68) confirms that innovation 
by itself is not enough for an organisation to be successful and survive; in order to be effec-
tive, a business must have a reasonable coherent strategy which defines and legitimises the 
way in which the business is organised and direction, that allows to decide what new risks 
the business should take and which ones to maintain distant. Terziovski (2010) confirms this 
idea in the case of industrial SMEs, for those that the improvement in performance is related 
to the acknowledgement that the culture of innovation and strategy are closely tied to the 
process of innovation. 
 
In summary, there are numerous connections between technological innovation and different 
strategic areas, for which the establishment of innovative strategies is a tremendously com-
plicated task and demonstrates that technological innovation can´t be left to improvisation. 
The planning of the objectives to achieve should be taken into account but a certain type of 
culture, leadership and human resource management practices should also be present. Do-
nate and Guadamillas (2007, p. 34)5 say that this direction, which includes business culture, 
business structure, resource management, etc., ends up creating a certain type of business 
attitude towards innovation, specifically, a certain technological position that orientates the 
organisation in one direction or another in the field of innovation. These authors demonstrate 
that, observing the differences in the declared attitudes towards innovation and the distinct 
strategies that are considered, businesses with a greater strategic coherency in both aspects 
obtain better results.  
 
The technological position is reflected in the innovative process because for a business to be 
successful, it should have a balanced development in the different facets that make up the 
business; for example, in the case of the human resource management practices, Baer and 
Frese (2003) argue that two circumstances in the organisational climate need to coexist in 
this process6. On one hand, a personal initiative should be fostered (favourable climate) in a 
formal or informal way. The procedures and practices should follow and support a proactive 
point view that promotes initiative and hard work. On the other hand, a psychologically se-
cure climate is needed. This is defined as the freedom to assume risks and creates interper-
sonal and trustworthy relationships7. In both cases the authors find a positive association in 
both practices with profitability over the assets of a company. However, as we have argued, 
the relationship is only partial between the innovations processes in human resource man-
agement practices and profitability. 
 

                                                 
4 Specifically, Nelson refers to the fact that some innovations fail while others are successful, but this is manifested in the out-
come with a delay. When success begins to become apparent, there is an increase in productivity and in the benefits that make 
the innovation visible (p. 614).   
5 Donate y Guadamillas (2007, p. 29-54) consider that the adjustment between the technological position and the business´s 
knowledge strategy are vital to achieving the highest performance from the innovation activities and knowledge management, 
which will be reflected in the outcome through a positive effect. 
6 The research is carried out on industrial businesses. 
7 An example of this is the possibility to propose new ideas without being attacked, censured, ridiculed or punished (Baer and 
Frese, 2003, p. 50). 
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3. Objective of the study, theoretical framework and hypothesis 

 
Having reviewed the distinct aspects of the state in question, we argue that in an economic 
situation like the current one, characterised by a high level of hostility, there exists a relation-
ship between the attitude of a business towards innovation, its strategy, the economic out-
comes and its financial situation.  
 
The strategy of technological innovation can be understood, from a point of view based on 
resources, as the establishment of the trajectory that is taken by a business to develop and 
deploy a group of innovative assets in knowledge that allow it to obtain productive and/or 
process technologies that become competitive advantages which are exploited in the market 
(Donate and Guadamillas, 2007). The resource based focus is centred on the relationship 
between the strategies and the resources that businesses have available to them over those 
that are made available by the organisation for use which should facilitate a competitive ad-
vantage that make them valuable, scarce (or rare) and difficult to imitate (Barnet, 1991). 
 
Along the lines of this stand point, the dynamic capacities specify the nature and micro fun-
damentals of the necessary capacities in order to maintain a superior level of performance 
against the competition in an open economy, with rapid innovations and globally extended 
sources of invention, innovation and production capacities (Barney et al., 2011, p. 1302). 
According to Teece (2007, p. 1320), its objective on a business level is to explain what the 
sources of the competitive advantage are in time and provide a guide for managers that al-
lows them to avoid non profitable situations when similar businesses compete in perfectly 
competitive markets. The essence of the strategy is the selection and development of tech-
nology and business models that have competitive advantages to the organisation and are in 
line with assets that are difficult to copy and, therefore, create competitiveness (p. 1325). 
Even though this is an especially telling point of view for large businesses, in particular for 
multinationals, we believe that some of the declarations are applicable to SMEs, especially in 
cases when they are affected by globalisation and that, according to Teece (2007, p. 1322), 
“to identify and shape opportunities, enterprises must constantly scan, search, and explore 
across technologies and markets, both ‘local’ and ‘distant”. 
 
From this information one can extract the basic management characteristic of those organi-
sational processes that promote useful strategic knowledge, which is to say that they can 
become one of the sources of a competitive advantage, or even the main one, of a business. 
These actions, through correct planning based on coherent strategies in the field of innova-
tion, could allow a business to manage a constant flow of knowledge that may develop, en-
rich and regenerate organisational capacities, allowing for the possibility of a constant flow of 
innovation and to obtain economic and social outcomes in accordance with the planned ob-
jectives.  
 
In our case, we look at the achievement of that objective as the best protection against the 
crisis, since it will increase the possibility of a business´s survival. In this sense, it would be 
foreseeable that those businesses with a larger predisposition towards innovation that are 
characterised by a strong or good technological position8 (in accordance with the nomencla-
ture of García et al., 2004, p. 91) and a strategy oriented towards innovation (businesses that 

                                                 
8 Businesses with a strong technological position internally develop the technology that they use in order to obtain better results 
than the competition. Businesses with a good technological position are able to acquire technology or the use it positions them 
ahead of the competition. Businesses that have a sustainable technological position use the same technology as the majority of 
the other businesses in their sector and only renounce new investments when they can see that the competition achieves good 
results. Businesses with a weak technological position possess less efficient or less modern technology that their main competi-
tors.  
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explore or analyse)9 will show better results and a healthier situation in their financial infor-
mation. Contrarily, those that have a weak technological position and a conservative strategy 
(defensive businesses or without strategy) foreseeably with have poorer results and a worse 
financial situation. 
 
Therefore, we make our first hypothesis that looks to confirm the advisable coherency be-
tween the attitude towards innovation and an innovative strategy: 
 
H1: Businesses that explore or analyse will have a strong or good technological position that 
allows them to adequately respond to their clients in the face of competition. 
 
As mentioned before, Nelson (2008) says delays can be produced from the application of the 
resources in innovative processes to the increase in profitability and production with respect 
to the process. If this were true and if the relationship between strategy, technological posi-
tion and outcomes is real, in the long run, the competitive advantage obtained in the past 
would have been translated into greater wealth in the present, understood as greater size or 
capacity. The following hypotheses respond to the search for the relationship between the 
innovative attitude and the business´s capacity to continue improving their outcomes, meas-
ured in terms of sales and the size of the work force. 
 
H2: The majority of the businesses with a growing average number of sales have technologi-
cal positions oriented towards innovation. 
 
H3: The majority of the businesses with a growing work force have technological positions 
oriented towards innovation. 
 
With the following hypotheses we intend to demonstrate that the relationship between the 
technological position and the outcome, we measure the productivity per employee, the fi-
nancial profitability and the economic profitability. Once more, taking into account Nelson 
(2008, p. 614) who affirms that “one would expect to see considerable variation among firms 
that have innovated both in the various measures of their performance and in their growth 
rates. Within that variety, one might expect to see a correlation between growth of TFP of a 
firm and its growth rate” which is improbable to see those relationships appear in other cas-
es. For this reason, if he´s right, we hope to prove hypotheses H4, H5 and H6. Finally, we 
use the analysis in the same way with respect to the variation of the state of short-term sol-
vency10 and the generation of cash-flow in the hypotheses 7 and 8. 
 
H4: The majority of the businesses with a decreasing average number of sales per employee 
have technological positions oriented towards innovation.  
 
H5: The majority of the businesses with decreasing average financial profitability have tech-
nological positions oriented towards innovation.  
 

                                                 
9 Businesses that explore are those that make changes and improvements in products and markets with relative frequency, 
trying to be the first to develop new products, even with the risk that these innovations will not be successful. Businesses that 
analyse maintain a relatively stable base of products and markets while at the same time develop new products and markets in 
a selective way, trying to imitate the businesses that already developed them and were successful. Defensive businesses are 
those that offer a group of relatively stable products in relatively stable markets. They are not interested in modifications but 
concentrate on the continuous improvement of the work within their field. Businesses without a clearly defined strategy do not 
have solidified and stable product-market area. Normally they are forced to act under pressure from the environment and com-
petition. When the businesses fulfil both conditions (strong or good technological or businesses that explore or analyse) we call 
them pro-innovation businesses. 
10 The analysis of short-term solvency should be taken into consideration with the estimation of the financial necessities of the 
productive cycle, given that businesses that finance themselves through suppliers (by billing clients for the sales before releas-
ing the payment of the purchases) can have a lower need for liquid capital. In our investigation we only look at the variation of 
the current ratio. 
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H6: The majority of the businesses with decreasing average economic profitability have 
technological positions oriented towards innovation.  
 
H7: The majority of the businesses with a decreasing average rate of short-term solvency 
have technological positions oriented towards innovation.  
 
H8: The majority of the businesses with a decreasing average rate of cash-flow over sales 
have technological positions oriented towards innovation.  
 
 
 

4. Variables used and characterization of the sample  
 
In order to contrast the hypotheses, we will use three types of data. First, we need to identify 
the strategies and technological position of the businesses from the answers on a survey. 
After that, we need the available accounting information for the same businesses, particularly 
the current balance and the profit and loss account. Finally, from this information we proceed 
to determine the different indicators that allow us to estimate the performance. Given the 
previously mentioned difference between the effects of innovation and the diversity of the 
activities, we use 2008 as the reference year to compare it to 2009 and 2010. The variables 
that we will use with these data, transformed into dichotomies (with the value of “one” if the 
difference between the average and the value in 2008 is positive or null and “zero” in the 
opposite case), are classified in the following way: 
 

- Strategy: We have identified it in each business according to the previously refer-
enced typology, proposed by Miles and Snow (1978)11, that uses the level of innova-
tion (for products, services or markets) to distinguish four types of businesses; those 
that explore, those that analyse, those that are defensive and those that do not have 
a strategy. 

 
- Technological position: The technology, and more specifically the technological posi-

tion that a business can consider as a fundamental part of its competitive advantage 
(Fernández, 1996; García et al., 2004, p. 64). Concerning what this study will refer to, 
as has been explained, we will consider that a business has a strong or good techno-
logical position when it makes internal developments or acquires and uses the tech-
nology in such a way that it allows them to beat the competition. On the contrary, its 
position is sustainable or weak when the technology that is uses is the same as the 
majority of the businesses in its sector; only makes new investments when it see that 
the competition has had positive results, or simply that its competitors have more effi-
cient or modern technology. 

 
- Variation of sales: One of the effects of the current crisis is an important decrease in 

the amount of sales in many SMEs12. We have created the dichotomous variable that 
will take the value of “one” when the businesses achieve average sales in 2009 and 
2010 above or equal to the levels in 2008; and “zero” in the opposite case. With this 
variable, one can measure the protection against the crisis if the business at least 
maintains its level of sales.    

 

                                                 
11 The identification of these types of strategy most used at empirical research are Miles and Snow (1978) and Porter (1980), or 
a combination of both (Dess and Davis, 1984). These classifications have the essence of the most competitive positions of the 
firms (Kotabe, M. y Duhan, D.F., 1993). 
12 Cantabrian SME Barometer of 2008 confirmed a general decrease of sales figures. 
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- Variation in the work force: As a response to the decrease in sales, starting in 200713, 
there has been a dramatic decrease in employment. This variable will take the value 
of “one” when businesses have in 2009 and 2010 the same or an increased average 
number of employees as the work force in 2008 and “zero” in the opposite case. In an 
equal sense as with sales, we consider that if a business maintains their number of 
workers, it shows protection against the crisis.  

 
- Variation in the productivity of sales: This is defined as the quotient of sales and the 

number of employees. In an equal sense as with the previously indicated variables, 
this variable will take the value of “one” when businesses have an average productivi-
ty in 2009 and 2010 equal or greater than that of 2008 and, “zero” in the opposite 
case.  

 
- Variation in the financial profitability: Also known as Return on Equity (ROE), it is giv-

en to compare the year-end results (balance in the profit and loss account) with the 
return on equity in the balance. Therefore, one can compare the profit or return, if it 
was positive, with the assets provided by the owners to the activity, whether they 
come from outside the company (capital or issued premiums) or by renouncing the 
results of previous periods (with those that have been using self-financing). We there-
fore create the dichotomous variable “ROE” that will take the value of “one” when 
businesses have an average ratio in 2009 and 2010 equal or greater than that of 
2008, and “zero” in the opposite case.   

 
- Variation in the economic profitability: Also known as Return on Assets (ROA), it is 

given to compare two values, earnings before interest and taxes (EBIT) and the total 
investment in the shape of an asset that is actually used in the economic activity. The 
premium is the earnings obtained from the activities carried out by the business inde-
pendent of how it finances itself and from the effect of the business tax. We create 
the dichotomous variable “ROA” that will take on the value of “one” when businesses 
have an average ratio in 2009 and 2010 equal or greater to that of 2008, and “zero” in 
the opposite case.  

 
- Variation in short-term solvency: By applying the current ratio, we measure the busi-

ness´s capacity to cancel their debt in the short-run. This is determined from the 
amounts in the current balance and the relationship between current assets and cur-
rent liabilities. This variable will take the value of “one” when businesses have in 2009 
and 2010 the same or an increased average ratio as in 2008 and “zero” in the oppo-
site case. It´s important to highlight that we´re measuring the variation in solvency; 
not the solvency itself nor the risk of insolvency. To be able to determine if a business 
is, at first look, in “short-run financial equilibrium”, it is necessary to estimate the fi-
nancial needs that support the business´s core activity. This is done in function of the 
difference between the periods of activity that must be financed and the period that is 
financed without any cost (according to the interest rate, if the business is an industri-
al one, the stocking, production and collection periods compared to periods of pay-
ment to their suppliers). If this difference, that we call the average financial maturing 
period, was positive that would mean that the business should finance in the medi-
um/long-run the difference between the payment to suppliers and the collection from 
clients and, therefore, the short-term solvency should be greater that this difference. 
On the other hand, if it´s negative, the business should finance its debts with suppli-
ers during some of this time since it would be collecting from its customers before 
making this payment, and the short-term solvency could be less than this difference. 

 

                                                 
13 It depends on sector, some shows an sales decrease since 2006. 
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- Variation of cash-flow over sales: The term cash flow is used from two perspectives 
(generated resources and treasury cash flows) with different meanings and inten-
tions, even though both are susceptible to comparison; in this study will focus the first 
option. So this is used to refer to the volume of resources generated by a business in 
a period of time (cash-flow generated) and that is obtained in an indirect way when 
adding the net amortizations and provisions to the results in that period, which shows 
the amount of money that the business has available to make policy decisions about 
self-finance and the distributions of those resources in the form of dividends. We use 
this variable as a proxy for the available resources to support innovation processes. 
To homogenise this amount given the heterogeneity of the businesses, we divide this 
variable by the amount of sales and we use the average of 2009 and 2010 comparing 
it with 2008. So we create the dichotomous variable “cash-flow-sales” that will take 
the value of “one” when businesses have in 2009 and 2010 the same or an increased 
average level of this variable than that of 2008 and “zero” in the opposite case.     

 
In order to contrast these hypotheses, we have collected a sample of 185 Cantabrian SMEs 
with between 10 and 250 employees. In Table 1 the sample is described in function of the 
activity codes. According to the data provided by the Cantabrian Institute of Statistics, the 
population of the Cantabrian SMEs between 10 and 250 employees grew to 2,038 in 2008. 
The sample size has a maximum estimation error that is no larger than 0.07 percentage 
points with a 93% confidence level for the whole sample14.  
 
The sample in this study is made from the corresponding Cantabrian SME Barometer of 
2008, in which a survey was used to collect data concerning strategy and technological posi-
tioning, among others. Also, we have used the database of the Iberian Balances Analysis 
System of the Bureau van Dijk (Sistema de Análisis de Balances Ibéricos, SABI de Bureau 
van Dijk) and we´ve downloaded the balances and profit and loss accounts for each busi-
ness in 2008, 2009 and 201015.    
 
 

5. Results analysis 
 
 
The analysis was done by contrasting the hypothesis with the Chi-Squared test which ex-
plains the existence of association between variables. In our case this test will allow us to 
confirm or reject the relationships between the variables included in the hypothesis one by 
one. This test compares the observed frequencies in certain variables with the expected fre-
quency which is based on our ideas concerning the distribution of the population16.  
                                                 
14

The sample error is determined by using generally accepted quality criteria like the control over the maximum error in the 
estimation of the proportion of answers to the dichotomous question (the relative frequency of the answer as the item in a ques-
tion with two possible answers). The general design of the sample is based on the principles of stratified sampling of finite popu-
lations. The sample was designed to consider the general objectives to be reached through the random selection of their ele-
ments. We aim to obtain a representative sample of the Cantabrian business structure for all of the economic sectors. The size 
and distribution of the sample would be determined by the following formula: 
Ns = (Np * p + (1-p)) / ((Np-1) * (B/C)^2 + (p) * (1-p)) 
The term (p)*(1-p) was created following the most conservative possibility, in which both categories have the same possibility of 
being chosen, in other words, p = 50%. Since that confidence level was set at 93% which means that variable C has a value of 
1.96. The level of precision to achieve (B) was set at 7%. 
 
15 Once the data was downloaded, the next step was to have the parts of the patrimony in the annual accounts downloaded 
according to the different requirements that were previously mentioned so that they could be taken into consideration for the 
creation of the ratios we use in this study. In the initial sample there were six businesses whose data did not appear for the 
required years and so they were discarded, leaving us with a total of 185 elements. 
 
16 This is a non-parametric test so it is not necessary to demand the normality of the variables. However, we need to be careful 
with the expected frequencies not being less than 5 because in that case the test loses validity (Peña Sánchez de Rivera, 2001, 
p. 464). In order to avoid this possibility and following other studies (Aragón y Monreal, 2008, p.20-45) we have used dichoto-
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Table 1. Sample characterization according to the activity 
 

 
Source: Compiled from Sabi Database, year 2010. The sample comes from Martinez et al (2009) in which the number of workers was available in all compa-
nies. For 2010, ten cases workforce size is not available. 
 
 
Also, we use a variable grouping technique known as factor analysis. Factor analysis is a 
data reduction technique that allows one to find homogeneous groups of variable within a 
large group. These homogeneous groups are formed by those variables that are closely cor-
related to others while maintaining that other groups remain independent from others. There-
fore, it is a technique that reduces the dimension of the data with the objective of obtaining 
the minimum number of dimensions that are capable of explaining the maximum amount of 
information contained in the data. We will follow this technique to group variables together 
that we have considered in our study and to obtain the factors or groups of variable that give 
us the greatest amount of information.   
 
In Table 2 the relationship between the innovative profile and the technological position of 
the business is shown. 74% of the exploring or analysing businesses have a strong or good 
technological position, compared to approximately 46% of the defensive or no strategy busi-
nesses. This confirms the first hypothesis. This is in agreement with the provided literature 
that indicates that businesses, depending on the attitude they show towards innovation, 
should take on coherent strategies in line with their innovative position (Nelson, 1991; Do-
nate y Guadamillas, 2007 y Terziovski, 2010). 
 

Table 2. The innovative profile and the technological position of a business (*)  
 

 
(*) Significance of 2: p < 0,01. 

 
 
Afterwards, we analysed how the sales in the period of 2008-2010 have evolved. The Canta-
brian businesses have seen themselves immersed during these three years in a profound 
economic crisis along with the rest of the country and have experienced a situation with a 
greatly reduced demand and in numerous cases, 74%, have seen falling revenues. Following 
Nelson (2008), the fact that businesses carry out activities more oriented towards innovation 
(in our case, the ones that have a strong or good technological position) is not enough to 

                                                                                                                                                         
mous variables in analyses that were carried out. For our study, we group together the variables of strong and good technologi-
cal position and, also, sustainable and weak technological position together. As for the strategy of Miles and Snow, we group 
together the variables of exploring and analysing strategy and, also, defensive and no strategy together. 

Number of firms
Activities From 10 to 50From 51 to 250 No data Sum

Agriculture, forestry and fishing, Crop and animal production, Manufacture of food products 8 2 10
Manufacture (no food products, neither paper, books or other printing works) 7 1 8
Manufactures of paper, books or other printing works. 7 1 9
Industrial chemistry, medicines and plastic. 7 0 1 8

Non-metallic mining, quarrying and construction. 41 9 2 51
Sale, maintenance and repair of motor vehicles. 8 1 1 10

Wholesale and retail of food products. 6 0 6
Wholesale and retail of construction products. 2 0 2
Wholesale of no food products 17 2 1 20
Accommodation and food service activities 8 1 1 10

Transport and communications. 13 2 15

Real estate activities. 3 0 1 4
Professional, scientific, personal and technical activities 19 10 3 32
Total 146 29 10 185

Size (# of workers)

Strategy

Technological position # of cases % # of cases % # of cases %

Strong or good 93 73,81 27 45,76 120 64,86%

Sustainable or weak 33 26,19 32 54,24 65 35,14%

Total 126 100,00 59 100,00 185 100,00%

Exploring or analysing Defensive or no strategy TOTAL
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demonstrate that this is an antidote against the recession and, without a doubt, as one can 
observe in Table 3, the majority of the businesses included in the sample have seen their 
revenue fall with respect to 2008 which indicates the severity of the crisis since only 30% of 
the businesses orientated towards innovation have maintained positive growth rates. How-
ever, of the 49 businesses that increased their sales, 41 (almost 84%) have strong or good 
technological positions. Therefore, for this reason, even though we accept the hypothesis 
H2, we acknowledge that it´s not completely satisfactory. 
 

Table 3. Sales evolution (*) 
 

 
(*) Significance of 2: p < 0,01. 

 
 
In the conclusions of the study performed in 2008 in the Cantabrian SME Barometer it al-
ready was estimated that there would be a drastic downfall of employment in spite of man-
agers saying they intended to maintain their workforce. When analysing the hypothesis H3, 
we didn´t obtain any statistically significant differences. Nevertheless and for merely descrip-
tive effects, we´ve found that businesses with strong or good technological positions were 
the majority of the ones that maintained or increased their workforce in comparison to 2008.  
 
In Table 4, the variation of the productivity per employee is shown in terms of the technologi-
cal position. According to the results, when presenting statistically significant difference one 
can confirm that the majority of the businesses with decreasing average sales per employee 
have strong or good technological positions. We accept hypothesis H4, although the same 
occurs as with hypothesis H2, if we look at the businesses maintain their growing productivity 
rates, 77% of them have a strong or good position.  
 

Table 4. Productivity per employee (*)17 
 

 
(*) Significance of 2: p < 0,01. 

 
Table 5 shows the changes in the financial profitability. The majority of the businesses with 
sustainable or weak technological positions are the ones that to a greater extent end up with 
increasing rates of financial profitability which is why we accept hypothesis H5. As previously 
mentioned, the largest innovation costs can reduce the performance that, because of need-
ing resources freed of future burdens, at the same time should be done with a business´s 
own resources which demands a greater participation of the business´s net equity and, in 
consequence, increases the probability of a lower financial profitability, avoiding the leverage 
effect for these investments. 
 

                                                 
17 As was previously mentioned in the explanation of the source of Table 1, the original sample was composed of businesses 
between 50 and 250 workers. In the creation of this table, only 161 businesses were found with data on employment. 

Sales

Technological position # of cases % # of cases % # of cases %

Strong or good 41 83,67 79 58,09 120 64,86%

Sustainable or weak 8 16,33 57 41,91 65 35,14%

Total 49 100,00 136 100,00 185 100,00%

(Average sales Yrs. 2010 and 

2009) >= 2008

(Average sales Yrs. 2010 and 

2009) < 2008
TOTAL

Workforce efficiency

Technological position # of cases % # of cases % # of cases %

Strong or good 48 77,42 56 56,57 104 64,60%

Sustainable or weak 14 22,58 43 43,43 57 35,40%

Total 62 100,00 99 100,00 161 100,00%

(Average Sales / workforce Yrs. 

2010 and 2009) < 2008
TOTAL

(Average Sales / workforce Yrs. 2010 

and 2009) >= 2008
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Table 5. Financial profitability (*) 

 
(*) Significance of 2: p < 0,01. 

 
When we analyse the economic profitability, we don´t see any statistically significant differ-
ences between the businesses in the sample. In our case, the technological position is not a 
differential element in terms of the yield on investments. 
 
Over the last few years the levels of insolvency have grown substantially18 and are one of the 
biggest problems that businesses face today. Table 6 shows the statistically significant dif-
ferences that allow us to reject the hypothesis H7 because majority of the businesses with an 
orientation towards innovation have increasing short-term solvency rates. Equally, these are 
the majority of the ones that maintain or increase their short-term solvency.   
 
When referring to cash-flow over sales, statistically significant results were not obtained, 
possibly from the effect of the amortizations and the net provisions with respect to the tech-
nological position. In other words, means that this is not explained sufficiently by investments 
in fixed material or intangible assets.   
 

Table 6. Business short-term solvency (*) 

 
(*) Significance of 2: p < 0.1. 

 
Up until now we´ve observed that in the period of 2008-2010, as is recommended in the liter-
ature that was consulted, the Cantabrian businesses maintain the coherency between the 
strategy and technological position; that 74% of the businesses lost average sales during this 
period; and that innovation is not an antidote but it does increase the probability that the in-
creasing rates of sales are maintained, there is greater productivity per employee and, spe-
cifically, an improvement in short-term solvency. However, when we look at economic results 
measured in terms of profitability, it does not seem that innovation reflects positively on the 
business´s final result, and actually it seems that profitability for shareholders is lowered.  
 
In order to test the validity of the results we´ve completed the analysis by applying the factor 
analysis to the data from 2010, with a double objective. On one hand, to consider which as-
pects best explain the financial and economic situation of the businesses in the sample and, 
                                                 
18 According to the National Statistics Institute, during 2009 the number of insolvent debtors increased by 79.6% with respect to 
2008 and since in 2010 it decreased by 7.2% with respect to 2009, it later increased again during 2011 by 13.3% with respect to 
2010. 

Workforce efficiency

Technological position # of cases % # of cases % # of cases %

Strong or good 30 50,85% 84 71,79% 114 64,77%

Sustainable or weak 29 49,15% 33 28,21% 62 35,23%

Total 59 100,00% 117 100,00% 176 100,00%

(Average ROE Yrs. 2010 and 2009) 

>= 2008

(Average ROE Yrs. 2010 and 2009) 

< 2008
TOTAL

Workforce efficiency

Technological position # of cases % # of cases % # of cases %

Strong or good 80 70,18 40 56,34 120 64,86%

Sustainable or weak 34 29,82 31 43,66 65 35,14%

Total 114 100,00 71 100,00 185 100,00%

Average Short‐term solvency 2010 

and 2009 >= 2008

Average Short‐term solvency 2010 

and 2009 < 2008
TOTAL



 

14 

 

on the other, to test what the relative position is of those that have a strategy and technologi-
cal position oriented towards innovation.  
 
To perform the factor analysis we selected and applied 11 ratios to the accounting infor-
mation of the businesses in the sample: three on analysis of short-term financial equilibrium 
(liquid assets ratio, acid test ratio and the current ratio), three on long-term financial equilibri-
um (short-term debt, long-term debt and cash-flow over sales) and five ratios on productivity 
and results (sales per employee; ROA, distinguishing the return on sales and the rotation of 
assets, and ROE)19. 
 
Using the principal component extraction method, we obtained four factors that are shown in 
Table 7 from the fifty-seven businesses that we had information over the three years. Except 
in 2009, the ratios are grouped together in the same way and no year includes the ratio cash-
flow over sales. We call Factor 1 Profitability which is made up of economic profitability 
(ROA), the return on sales and financial profitability (ROE). We call Factor 2 Short-term sol-
vency for being made up of the liquid assets ratio, acid test ratio and the ratio of solvency; 
Factor 3 is called Debt because in 2008 and 2010 it includes the ratios short-term and long-
term debt and, finally, Factor 4 brings together sales per employee and turnover and we call 
it Productivity.   

Tabla 7. Factor analysis results 
 

Ejercicio 2008 2009 2010 
Factor 1 
(% explained va-
riance) 

ROA, return on sales y 
ROE 
(25,56%) 

ROA, return on sales y 
ROE 
(26,50%) 

ROA, return on sales y 
ROE 
(28,79%) 

Factor 2 
(% explained va-
riance) 

Liquid assets, acid test 
and current ratio 
(24,65%) 

Liquid assets, acid test 
and current ratio 
(25,34%) 

Liquid assets, acid test 
and current ratio 
(20,76%) 

Factor 3 
(% explained va-
riance) 

Short-term and long-
term debt 
(16,27%) 

Sales per employee and 
long-term debt 
(12,36%) 

Short-term and long-
term debt 
(16,74%) 

Factor 4 
(% explained va-
riance) 

Sales per employee and 
rotation of assets 
(11,66%) 

Long-term debt and 
rotation of assets 
(12,21%) 

Short-term and long-
term debt 
 (9,87%) 

% explained va-
riance (sum) 
 

 
78,147% 

 

 
76,432% 

 
76,170% 

Kaiser-Meyer-Olkin 
Measure of Sam-
pling Adequacy 
 

 
0,597 

 

 
0,550 

 
0,448 

Bartlett's Test of 
Sphericity 
 

 
775,417 

 

 
844,968 

 
965,080 

Gl 55 
 

55 55 

 
Sig. 

.000 .000 .000 

. 
 
As one can see in Table 7, the first two factors explain approximately 50% of the vari-
ance, including variables that we consider to be logical and correctly grouped, is as we 

                                                 
19 Determining the ratios is done from the accounting information. The liquid assets ratio is the relationship between liquid as-
sets (cash) and temporary financial investments in the liabilities account; the acid test ratio is the relationship between liquid 
assets, temporary financial investments and debtors in the liabilities account; the ratio of solvency is the relationship between 
the assets account and the liabilities account; short-term debt is the relationship between the liabilities account and the net 
equity; long-term debt is the relationship between the long-term liabilities account and the net equity; cash-flow over sales is the 
relationship between the sum of the earnings after taxes, amortizations and net provisions and net revenue; the ratio of sales 
per employee is the relationship between net revenue and the number of employees; ROA is the relationship between earnings 
before interest and taxes (EBIT) and the assets; the return on sales if the relationship between the EBIT and revenues; the 
rotation of assets is the relationship between the revenue and the assets; y ROE is the relationship between earnings after 
taxes and equity. 
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say for 2009, Factor 3 and Factor 4 show differences. Given the explaining capacity of 
the first two factors, we proceed to represent the matrices’ values of the factor scores in 
each observation in the dispersion diagrams for the three years as can be seen in figures 
1, 2 and 3. 
 
To analyse the business´s relative position, the graph is divided into four parts. In the first, 
which we call CI, is the one where we find businesses with the highest profitability factor as 
well as the short-term solvency factor. In CII we place the businesses with a good level of 
short-term solvency and a poor level of profitability. CIV is the quadrant that contains busi-
nesses with good levels of profitability and poor levels of solvency and finally, CIII is the one 
for businesses with poor levels of both profitability and short-term solvency.  
 
At first glance, one can observe that the scores move slightly towards CIII at the same time 
that they get longer on the right, which means that there is a general reduction in the profita-
bility if there´s a group of businesses that maintains and even improves their short-term sol-
vency, possibly caused by greater efforts to manage liquid assets. 
 
In Figure 1 the positions for 2008 are shown and if we compare them to the situation in 
201020, one can observe nine businesses in CI of which three lose levels of profitability (only 
one being pro-innovation, which means it has a strong or good technological position and an 
exploring or analysing strategy), one loses levels of solvency and two lose positions in both 
factors moving towards CIII (both being pro-innovation). In 2008, 17 businesses are placed in 
CIII; of which only one, that is pro-innovation, improves its profitability (moving to CIV in 
2010); the rest remain in this quadrant, of which nine are pro-innovation21. 
 
If we look at Figure 3, in CI we find eight businesses; six of them have strong or good tech-
nological positions and, of these, four are explorers or analysers. Only three remain in this 
quadrant from 2008, one of them having a weak technological position and a defensive strat-
egy22. In CIII contains 34 businesses, of which only two were in quadrant CI in 200823; addi-
tionally, there are 16 businesses that were in that quadrant in 2006, of which nine have pro-
innovation technological positions and strategies24. 
 
One indicator of the effects on the situation of the financial and economic results in the sam-
ple is that only four of the 57 businesses show an increase in both factors, three of them be-
ing pro-innovation, in CI, CII and CIV. 21 of them lose their positions in both factors, of which 
one belongs to the first quadrant (although it maintains its position). The 32 businesses left 
over show an increase in one factor and a decrease in the other (of which 18 are pro-
innovation). 
 
 
 
 
 
 

                                                 
20 We disregard 2009 given that the factors show some differences in their formation. 
21 These are from different activities, mainly from retail and various services.  
22 This business is in transport services, the others are in involved in activities like vehicle repair and metal production and 
moulding. 
23 Both of these businesses have strong or good technological positions and are explorers, stand out for the innovative capacity 
and are in sectors related to telecommunications and biology.  
24 Among these nine businesses there are retail businesses involved in household appliances, automobiles, surveillence ser-
vices, representation and industrial activities in matured sectors.   
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Figure 1. Factor scores for Factor 1 (profitability) and Factor 2 (short-term solvency) 
2008 

 
 

 Figure 2. Factor scores for Factor 1 (profitability) and Factor 2 (short-term solvency) 
2009 
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Figure 3. Factor scores for Factor 1 (profitability) and Factor 2 (short-term solvency) 

2010 
 

 
 

 
6. Final reflections 

 
 
According to Nelson (2008, p. 614) “one would expect to see considerable variation among 
firms that have innovated both in the various measures of their performance and in their 
growth rates. Within that variety, one might expect to see a correlation between growth of 
TFP of a firm and its growth rate. Anyhow, I propose that this is a more plausible relationship 
to look for than those that have been explored in many studies, and found not to hold very 
well”. On the other hand, on occasion there are business that are considered innovative and 
don´t seem to be significantly different that others that are lacking an orientation towards in-
novation. It may also be the case that businesses against innovative policies may have better 
results than those that make these policies and important part of their business culture. 
 
The objective of this study is has been to test the competitive advantages that are attributed 
to innovation. If this is the case, even in a negative situation the like current one, those busi-
nesses that show and favourable attitude towards having a strong or good technological po-
sition and an exploring or analysing strategy (we´ve called them pro-innovation businesses), 
should have a better evolution in their financial-economic ratios.     
 
We have performed a double analysis using a representative sample of 185 Cantabrian 
SMEs from different sector, having between 10 and 250 employees. The first one analyses 
the correspondence between innovation strategies, technological position, variation in sales, 
workforce, sales productivity, short-term solvency, economic profitability, financial profitability 
and the variation in cash-flow over sales. 

C I 

C II C III 

C IV 
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The results we´ve obtained show, on one hand, that there exists a coherency between the 
strategy and the technological position of innovative businesses. What´s more is that one 
can observe a certain type of protection against decreasing sales and there are a greater 
proportion of the businesses with strong or good technological positions that maintain or in-
crease the productivity per employee and, specifically, that have increasing solvency rates. 
But these results are not conclusive which means, in other words, that this is in line with Nel-
son (2008) because the effects on the economic profitability and the cash-flow over sales are 
not significant and results surround the financial profitability do not support our approach.    
 
In order to delve deeper into the outcomes, we´ve performed a factor analysis using a series 
of financial and economic ratios obtained from the accounting information from 2008, 2009 
and 2010 from 57 businesses that remained after applying our methodology. The outcome 
that was achieved was to obtain four factors, of which the first two, profitability and short-term 
solvency, explain around half of the variance. We analysed the variations in the scores of 
these two factors for each business and we´ve observed there is quite a lot of differences 
between the group made up of 14 businesses that stands out for its profitability and short-
term solvency and the group of 52 with worse results. Nevertheless, in both groups half of 
the businesses are pro-innovation, in other words, have a strong or good technological posi-
tion and an exploring or analysing strategy.  
 
Baumol (2002) and Jones (2002) highlight the importance of the private investment in R&D 
as being the real motor behind productivity growth. This growth, in turn, gives way to the sur-
vival of businesses and industries. Possibly, if one was to study productivity and innovation in 
greater depth, they might find clearer cause-and-effect relationships. Hall, Lotti and Mairese 
(2009, p. 4) say that the effort made in R&D does not necessarily correspond to the explicit 
investments, but other types of activities such as learning, adopting new technologies, selling 
new products, etc. should also be taken into consideration. This implies that it´s very difficult 
to include accounting entries (especially for SMEs) that include these types of innovations, 
which is why this analysis has not included that type of data.   
 
In our opinion, the main restriction of this study is the heterogeneity of the activities and the 
markets in which the analysed businesses sell their products. This makes it harder to obtain 
conclusions. The data have been obtained from two types of sources. First, the references to 
the technological positions and strategies have obtained from surveys; and second, the ac-
counting data have been downloaded from the SABI database and have been treated in 
such a way that the possible errors contained in the database work identified and corrected. 
Also, since the majority of the businesses used in the sample are SMEs which are not obli-
gated to perform audits, this means that the data used must be considered under this prem-
ise. Another aspect to consider is that many of the cases the data can be abbreviated or fol-
low the format of the SME accounting plan.    
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