
1 
 

 

 

 
 

The role of organisational innovation in 

technological innovation 
 

Gabriel Franco 
 

Instituto Superior Técnico 
 

 

Abstract 

This work aims to identify how organisational innovation and its individual subdivisions affect 

technological innovations (product/service and process) by using data on Portuguese companies from the 

Community Innovation Survey (CIS) carried out between 2012 and 2014.  In this research, logistic regression 

was used to test the hypotheses and by using two types of models. Traditional models using variables that 

are common in the literature and exploratory models that contain more variables seldom found in the 

literature. The analysis shows that the exploratory models have marginally better fit and are better at 

predicting the values of the dependent variables than the traditional model. The results show that 

organisational innovations have a significant positive effect in the introduction of both service and process 

innovations, but not product innovations. For the subdivisions of organisational innovation, new business 

practices and new methods of workplace organisation have a positive effect in service and process 

innovations, while new methods of handling external relations only positively affect the introduction of service 

innovations. 

Keywords: Organisational innovation; Technological innovation; Organisational practices; CIS

1. Introduction 

The focus of this dissertation is on 

organisational innovations and how they can 

affect technological innovations (product and 

process innovations). Organisational innovations 

are changes in business practices, management 

processes, communication and company 

structure, while product and process innovations 

are characterized by changes in the capabilities if 

products/services or the implementation of a new 

or significantly improved production or delivery 

method, respectively. 

Organisational innovations have existed for 

decades, but their study started later than other 

types of innovations. This happened because they 

were not recognized as such due to their 

sometimes informal nature (Crossan & Apaydin, 

2010), and to the delay of their effects (Gunday, 

Ulusoy, Kilic, & Alpkan, 2011). However, when 

implemented correctly and given enough time to 

mature, organisational innovations can bring a 

plethora of benefits, such as efficiency increases 

and improved communication, they can be used 

as foundations to implement other innovations, 

and even contribute to sales performance, more 

productivity and employment growth (Klomp & 

Van Leeuwen, 2001). 

The interactions between innovations are not 

completely understood (Carboni & Russu, 2018), 

meaning that managers have trouble identifying 

which combinations are needed to improve the 

company’s      performance. Lately researchers 

have started paying more attention to 

organisational innovations and how they interact 

with technological innovations, but there is still no 

consensus on what their effects are. Some studies 

point to organisational innovation bringing 

significant benefits (Camisón & Villar-López, 
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2014; Gunday et al., 2011), while others state that 

the effects are moderate or indirect (Foss, 

Laursen, & Pedersen, 2011).     

2. Innovation 

Innovation is the engine of progress, being 

necessary for technological advancement and 

used by companies to create competitive 

advantage, enter new markets, or increase market 

share (Gunday et al., 2011). Its definition is 

complex, uncertain, disorderly and subject to 

change (Kline & Rosenberg, 1986). The first 

author to formally define innovation was Joseph 

Schumpeter, stating that an innovation is “the 

commercial or industrial application of something 

new” (Schumpeter, 1934, p. 4). While this remains 

the core definition, it has evolved and has been 

adapted to fit many fields. Recently, the OECD 

created a definition that is very well accepted by 

both companies and researchers: 

“An innovation is the implementation of a new 

or significantly improved product (good or 

service), or process, a new marketing method, or 

a new organisational method in business 

practices, workplace organisation or external 

relations.” (OECD, 2005, p 46).  

2.1. Types of innovation 

2.1.1. Product innovation 
Despite A product innovation is characterized by 

significant changes to the capabilities of 

products/services, including improvements in 

materials, components or user friendliness 

(OECD, 2005). These changes can be 

improvements to existing offerings or the creation 

of entirely new ones, by using new technologies or 

by adapting/expanding existing ones, and are 

usually implemented in an attempt to satisfy 

customer demand or to create a temporary 

monopoly position (Tavassoli & Karlsson, 2015).  

2.1.2. Process innovation 

Despite A product innovation is characterized by 

significant changes to the capabilities of 

products/services, including improvements in 

materials, components or user friendliness 

(OECD, 2005). These changes can be 

improvements to existing offerings or the creation 

of entirely new ones, by using new technologies or 

by adapting/expanding existing ones, and are 

usually implemented in an attempt to satisfy 

customer demand or to create a temporary 

monopoly position (Tavassoli & Karlsson, 2015).  

2.1.3. Organisational innovation 

Organisational innovations revolve around 

changing routines within the organization with the 

goal of improving the profitability, efficiency and 

productivity, or flexibility and creativity by using 

tacit knowledge (Tavassoli & Karlsson, 2015). 

There are many examples of what a company can 

change internally, such as defining procedures for 

better communication between functional areas, 

steering training focus, implementation of 

practices to increase employee retention, 

introducing methods to facilitate decision-making, 

improve accountability and encourage autonomy, 

or creating new types of relationships (or expand 

existing ones), with the aim of improving external 

relations. This type of innovation usually comes 

from a strategic management decision, focusing 

on how the company operates internally. 

However, the strategy by itself is not the 

innovation, but rather the implementation of said 

strategy. The exception being mergers and 

acquisitions, even if it is the first time a company 

acquires another (OECD, 2005). 

Organisational innovation can be subdivided in 

three classes, according to the Oslo Manual 

(OECD, 2005), which is used as the baseline for 

the Community Innovation Survey (CIS) 

(Eurostat), which in turn is used to collect data on 

innovation in European companies: New business 

practices for organising procedures, new methods 

of organising work responsibilities and decision 

making, and new methods of organising external 

relations with other enterprises or public 

organisations.  

 

2.2. Complementarities between innovations 

According to Ennen & Richter (2010), 

complementarity is the beneficial interplay of the 

elements of a system where the presence of one 

element increases the value of others. In this case, 

when one innovation increases the value of 

another. Complementarities can be significant 

performance drivers, with the performance being 

measured, in part, by the competitive advantage 

added by innovations. There are few papers 

focused in complementarities between 

innovations, the brunt of the research seems to be 

on the effects on performance. The most relevant 

findings come from C. Mothe et al. (2015), who 

studied companies in Luxembourg stating that the 

complementarities between organisational 

practices (new business practices, new methods 

of organising work responsibilities and decision 

making, and new methods of organising external 
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relations) will be different according to the 

innovation stage. Their results show that if a 

company introduces product innovations along 

with new business practices the innovative 

performance is usually higher, and higher still 

when all three types of organisational practices 

are introduced simultaneously. Guisado-González 

et al. (2017) on the other hand, used data from 

Spanish companies and found that organisational 

and process innovations are complementary but 

organisational and product innovations are not 

(however there are no downsides for joint 

implementation). Carboni & Russu (2018) have 

also verified the strong complementarity between 

organisational and process innovations in seven 

European countries (including Spain). 

Complementarity between organisational and 

both product and process innovations has been 

identified in the research of Polder & Leeuwen 

(2010), who focused on companies in the 

Netherlands. They also specify that these effects 

are present in both services and industrial sectors, 

with the services sector seeing a higher 

magnitude of the complementarity effects. The 

findings on complementarities differ with the 

country where the study is performed. This 

disparity is well accepted and supported by 

several authors, such as Ballot et al. (2015), 

Carboni & Russu (2018) and Guisado-González et 

al. (2017). 

2.4. Empirical evidence 

The following studies tend to use CIS data, 

which is widely accepted and used throughout 

Europe. While the focus of research differs in 

these papers, some findings are supported by all, 

or at least, most researchers. The effect that 

organisational innovations have on technological 

innovations is positive (Camisón & Villar-López, 

2014; Carboni & Russu, 2018; Guisado-González 

et al., 2017; Haned et al., 2014; Le Bas, Mothe, & 

Nguyen-Thi, 2015; Marques & Ferreira, 2013; 

Caroline Mothe & Thi, 2012; Schmidt & Rammer, 

2007), and generally there is at least one 

complementarity present. This positive effect has 

been shown in different ways, with Haned et al. 

(2014), having used three waves of CIS in France, 

found that organisational innovation favours 

technological innovation development and 

persistence (particularly on the short term). Mothe 

et al. (2015) have gone a step further and 

differentiated the effects of organisational 

practices on technological innovation (again using 

CIS in France), showing that the effect of 

complementarities depends on the stage of 

innovation, as well as that complementarities are 

more frequent between organisational practices 

and product innovation. Sapprasert & Clausen 

(2012) have used CIS data from Norway to show 

that organisational innovation and technological 

innovations are complementary, improving 

company performance, particularly in small 

companies. Their findings were later validated by 

Gallego et al. (2013), who have presented the 

most extensive research on the subject in terms of 

countries studied, having used CIS data from 

eighteen countries. Polder & Leeuwen (2010) 

have used data from three waves of the 

community innovation survey in the Netherlands 

to show that organisational innovation has 

considerable productivity effects with product and 

process innovations. Camisón & Villar-López 

(2014) partly validate these findings, stating that 

organisational innovation only directly affects the 

introduction of product innovations, while its 

relationship with process innovations is indirect. 

Marques & Ferreira (2013) have studied 

Portuguese companies and found that the effects 

of organisational innovation on technological 

innovations are greater in the services sector than 

on the industrial sector, being in agreement with 

Mothe & Thi (2012), who studied companies in 

Luxembourg. The work of Mothe & Thi (2010) 

states that the effects of organisational innovation 

vary with the stage of the innovation process. This 

finding was validated and further specified by 

Haned et al (2014), where the effects of 

organisational innovation were shown to be 

stronger on the short term, and that the successive 

implementation of new organisational practices 

increases the likelihood of a company remaining 

an innovator. 

Ballot et al. (2015) and Guisado-González et 

al. (2017) agree that the effects of organisational 

innovations on technological innovations differ 

between countries, which helps explain some 

discrepancies in several papers relevant to this 

research. These differences are usually in the 

complementarities between innovations, with 

some studies showing that the effects are similar 

between organisational innovations and 

technological innovations (Haned et al., 2014; 

Sapprasert & Clausen, 2012), while other results 

seem more skewed towards product innovations 

(Mothe et al., 2015), or only directly with process 

innovations (Camisón & Villar-López, 2014). 

Some of the most curious findings refer to 

effects on market success (if an innovation sells 

well) and to customer feedback. Organisational 
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innovations do not guarantee an innovation’s 

success in the market, they help the 

implementation, but timing and marketing are 

more important to generate revenue  (Mothe & Thi, 

2010, 2012). Even when the innovations are 

successful, profits tend to be lower than normal 

due to the innovations’ implementation costs (if 

organisational innovation was implemented 

recently), the exception being when organisational 

and process innovations are implemented 

simultaneously (Schmidt & Rammer, 2007). 

Finally, organisational innovations can also be 

used to translate customer feedback into 

innovations and company performance (Foss et 

al., 2011). If a company has good communication 

systems in place, the information coming from 

customers can be used more effectively when 

designing new products, services, or even to 

improve marketing. 

2.5. Hypotheses 

After considering the previous information 

(definitions and empirical evidence) some 

observations can be made. 

As a reminder, and following the division 

presented in CIS (Eurostat), organisational 

innovation is separated in new business practices, 

new methods of organising work responsibilities 

and decision making and new methods of 

organising external relations. The effects of 

organisational innovation will be tested on 

technological innovations. The study will also 

cover the services industry, which is expected to 

add more depth to the research, and since this 

particular type of innovation seems to have been 

overlooked by researchers (or at least has always 

been bundled together with product innovations). 

Product innovations are separated in both product 

innovation and service innovation, in addition to 

process innovations. This differentiation along 

with that of organisational innovation follow the 

widely accepted Oslo Manual’s (OECD, 2005) 

terminology.  

Several papers provide evidence that 

organisational innovation can positively affect the 

implementation of other types of innovation. The 

most commonly seen results show that companies 

that implement organisational innovations are 

more likely to implement technological innovation 

in general (Camisón & Villar-López, 2014; Gunday 

et al., 2011; Haned et al., 2014; Marques & 

Ferreira, 2013; Mothe et al., 2015; Ryu & Lee, 

2015), other papers show they are more likely to 

implement product innovations (Le Bas et al., 

2015; Mothe & Thi, 2012) and others show that 

they are more likely to implement process 

innovations (Camisón & Villar-López, 2014; Le 

Bas et al., 2015). Out of all of these, only one has 

addressed Portuguese companies (Marques & 

Ferreira, 2013), whose findings state that 

introducing non-technological innovations 

increased the probability of implementing other 

innovations (particularly in the services sector) 

and that organisational innovations are more 

beneficial for companies operating in the industrial 

sector, making them more likely to continue to 

innovate. This paper will expand upon their work, 

providing a higher level of detail using more recent 

data. The variations between their findings and 

those of other researchers are likely explained by 

the different countries being studied, which was a 

key finding of Ballot et al. (2015), Carboni & Russu 

(2018) and Guisado-González et al. (2017).  

The main goal of this research is to identify how 

organisational innovation can affect technological 

innovation. Having technological innovation 

separated in three components (product, service 

and process innovations) allows for a more 

detailed analysis of the effects, since some 

studies have shown that different types of 

technological innovation have varying outcomes 

when paired with organisational innovation (Ballot 

et al., 2015; Guisado-González et al., 2017). An 

example being the relationship between 

organisational innovation and product and 

process innovations, Marques & Ferreira (2013) 

state that organisational innovation positively 

affects the introduction of product innovations,  

Mothe & Thi (2012) also defend that 

organisational innovation affects product 

innovation, more so in the services sector. Given 

this information the following hypothesis can be 

made:  

Hypothesis 1 (H1): The introduction of 

organisational innovation favours the 

implementation of product innovations.  

As this study also pretends to ascertain the 

effects of organisational innovation on the 

services sector, and since CIS (Eurostat) 

subdivides product innovation in product and 

service innovations the following hypothesis will 

also be tested: 

Hypothesis 2 (H2): The introduction of 

organisational innovation favours the 

implementation of service innovations. 

The other component of technological 

innovation is process innovation, with several 
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researchers having identified a connection 

between it and organisational innovation. There is 

evidence for complementarity between the two 

(Carboni & Russu, 2018; Polder & Leeuwen, 

2010), as well as for organisational innovation 

having a positive effect on process innovation 

(Camisón & Villar-López, 2014) and on its 

persistence (Le Bas et al., 2015). Based on this 

information, the following hypothesis can be 

proposed:  

Hypothesis 3 (H3): The introduction of 

organisational innovation favours the 

implementation of process innovations.  

Given the amount of papers that show a 

positive effect of organisational innovation on 

technological innovation, it is expected that 

Portuguese companies share similar outcomes. 

But since the effects of innovations have been 

shown to vary between countries (Ballot et al., 

2015; Carboni & Russu, 2018; Guisado-González 

et al., 2017), differences are expected, but cannot 

be predicted. To further specify the effects of 

organisational innovations, they were separated in 

three sub-types according to the Oslo Manual 

(OECD, 2005). These will be used to identify 

which specific organisational changes affect the 

different types of technological innovations in 

Portugal. The literature in this case is less 

abundant, with the subdivisions being used as 

variables (Haned et al., 2014; Le Bas et al., 2015; 

Mothe et al., 2015; Caroline Mothe & Thi, 2010), 

but only being specified in two papers. First, 

Meroño-Cerdán & López-Nicolás (2017) identified 

that the implementation of new methods of 

workplace organisation has a very strong cost 

reduction effect for Spanish companies in the 

services sector. Secondly, Mothe et al. (2015), 

stated that the joint implementation of new 

business practices and new methods of 

organising work responsibilities and decision 

making can substitute (in effect) the probability to 

innovate in products, but has no discernible effect 

on the probability of being a process innovator. 

Furthermore, their findings also show that the joint 

implementation of new business practices and 

new methods of organising external relations is 

complementary to introducing both product and 

process innovations. Finally, they concluded that 

all three types of organisational practices are 

complementary to product innovations’ 

performance. 

Given this small amount of evidence on the 

topic, it is apparent that the testing of subdivisions 

of organisational innovation has been poorly 

explored in the literature. This separation and the 

effects of said subdivisions on technological 

innovation will be tested, and the hypotheses 

being proposed are as follows:  

Hypothesis 4 (H4): The introduction of new 

business practices favours the implementation of 

technological innovations. 

Hypothesis 4A (H4A): The introduction of new 

business practices favours the implementation of 

product innovations. 

Hypothesis 4B (H4B): The introduction of new 

business practices favours the implementation of 

service innovations. 

Hypothesis 4C (H4C): The introduction of new 

business practices favours the implementation of 

process innovations. 

Hypothesis 5 (H5): The introduction of new 

methods of organising work responsibilities and 

decision-making favours the implementation of 

technological innovations. 

Hypothesis 5A (H5A): The introduction of new 

methods of organising work responsibilities and 

decision-making favours the implementation of 

product innovations. 

Hypothesis 5B (H5B): The introduction of new 

methods of organising work responsibilities and 

decision-making favours the implementation of 

service innovations. 

Hypothesis 5C (H5C): The introduction of new 

methods of organising work responsibilities and 

decision-making favours the implementation of 

process innovations. 

Hypothesis 6 (H6): The introduction of new 

methods of organising external relations favours 

the implementation of technological innovations.  

Hypothesis 6A (H6A): The introduction of new 

methods of organising external relations favours 

the implementation of product innovations. 

Hypothesis 6B (H6B): The introduction of new 

methods of organising external relations favours 

the implementation of service innovations.  

Hypothesis 6C (H6C): The introduction of new 

methods of organising external relations favours 

the implementation of process innovations.).  

3. Methodology 

The data comes from the Community 

Innovation Survey, being filtered by DGEEC. The 

original dataset contained 8736 responses, which, 

after being reviewed, were reduced to 7083 

(DGEEC, 2014). After analysing the dataset, an 

inconsistency in the responses for company size 
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further reduced the number of usable 

observations to 6347. However, due to lack of 

responses in some variables, the models can only 

use 3040 observations. This reduction in 

observations was tested for possible detrimental 

effects in the models, it was concluded that the 

reduction only had an insignificant negative effect 

in the model fit statistics. This data was then 

adjusted in STATA to make it suitable for use in a 

logistic regression model (logit). Two sets were 

variables are considered, the first (traditional) set 

contains variables which are more commonly 

used in the literature, while the second 

(exploratory) set contains more variables which 

are rarely seen or not used in the literature. 

 

4. Results 

To test the data, six groups of models were 

created, two for each dependent variable (product 

innovation, service innovation and process 

innovation). To test the models’ fit, three 

measures were used: the p value, McFadden’s R2 

and the correct prediction percentage. The p value 

takes into account the chi-square value of the 

model to determine if there is mutually exclusivity 

of the variables (the lower the value the better). 

This value was always 0.000 for every model. 

McFadden’s R2 is used here as a pseudo R2, since 

this measure is not analogous between logit and 

OLS models. According to the author (McFadden, 

1977), values between 0.2 and 0.4 are indicative 

of excellent fit. The obtained values are mostly 

between 0.1 and 0.17, meaning that the fit is good 

at most. The correct prediction percentage 

represents how good the model is at predicting the 

value of the dependent variable, using the defined 

independent variables. This value is generally in 

between 65% and 80%, depending on the 

dependent variable. 

The exploratory models show a small 

improvement in fit when compared to the 

traditional models, meaning that the conclusions 

will be taken from these models. 

The results for the introduction of 

organisational innovation in general were 

significant and positive for both service and 

process innovations, but not for product 

innovations. When analysing the results for the 

subdivisions of organisational innovation, the 

outcome was similar. Introducing new business 

practices has a significant positive effect on both 

service and process innovations, with product 

innovation being left out again. The introduction of 

new methods for organising work responsibilities 

and decision-making also favours both service 

and process innovations but is not statistically 

significant for product innovations. Finally, new 

methods of organising external relations only have 

a statistically significant relationship with service 

innovations. statistics. statistics. 

 

4. Conclusions 

This research was meant to identify how 

organisational innovations can affect 

technological (product/service and process) 

innovations, using data from CIS 2014 for 

Portugal. Before addressing the conclusions, an 

important point must be made. The exploratory 

models have shown a small improvement over the 

traditional models, meaning that they have 

noticeable benefits, albeit having diminishing 

returns (many added variables only improve the 

model slightly). 

The results show that introducing 

organisational innovations has a positive effect in 

the introduction of both service and process 

innovations, using both types of models. The 

results of the relationship with product innovation 

are positive in the traditional model, but negative 

in the exploratory model. This decision is then left 

to the acceptance of the exploratory models, 

which, as far was researched, were never used 

before. Given that the exploratory models have 

better fit and better correct predictions across 

every model, the conclusion can be drawn in its 

favour, meaning that for the purposes of this 

dissertation, organisational innovations are not 

seen to have a positive effect in the introduction of 

product innovations. 

Even so, these results are in line with previous 

literature, with Gunday et al. (2011) and Camisón 

& Villar-López (2014) having arrived at the same 

conclusions regarding product innovations, and 

Camisón & Villar-López (2014), Polder & Leeuwen 

(2010) and Carboni & Russu (2018) for process 

innovations. For service innovations, the literature 

does not contain direct references for this type of 

innovation separately, since service and product 

innovation are usually considered as one. This 

research shows that there is a difference between 

the two, at least where the effect of organisational 

innovations is concerned, and both can be studied 

separately, if the research has more specific 

goals. 
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There are also researchers whose findings go 

against these results, such as Ballot et al. (2015), 

who uncovered a positive relationship effect 

between organisational and product innovations in 

the UK and France. The results also show that the 

relationships between different types of 

innovations does change from country to country, 

these findings were also part of Carboni & Russu's 

(2018) research, who analysed data from eight 

countries. The only research with contradicting 

information that cannot be explained by country 

differences is that of Marques & Ferreira, (2013), 

who also analysed Portuguese companies. One of 

their findings is that organisational innovations 

have a positive impact on product innovations, 

which goes directly against this research’s 

findings. One possible explanation for this 

discrepancy is that the models used led to the 

discrepancy, which also happened in this 

research, when taking both types of models into 

account, or that the CIS data that was available for 

the previous research (CIS 2008) did not include 

as much information as the one used in the current 

research (CIS 2014), or that there has been an 

evolution in Portuguese companies that created a 

shift in the effect of organisational innovation on 

product innovation. 

The second part of this research tries to identify 

which parts of organisational innovation are 

responsible for the effect on technological 

innovations. The subdivisions are new business 

practices, new methods of organising work 

responsibilities and decision making and new 

methods of organising external relations. The 

results show that introducing new business 

practices or new methods of organising work 

responsibilities and decision making positively 

affects the introduction of service and process 

innovations, and that introducing new methods of 

organising external relations positively affects the 

introduction of service innovations. 

Since papers using these subdivisions are 

rare, comparisons are difficult to make. The first 

finding (new business practices positively affect 

service and process innovations) is contradicted 

by both Le Bas et al. (2015) and Mothe et al. 

(2015), who identified a positive relationship 

between new business practices and product 

innovations. For the second finding (new methods 

of organising work responsibilities and decision 

making positively affect service and process 

innovations), Le Bas et al. (2015) shows the same 

results, but Mothe et al. (2015) show the opposite, 

the positive relationship exists only for product 

innovations. The final finding (new methods of 

organising external relations positively affect 

service innovations) is the only one that cannot be 

directly compared to any source. 

As with all research, this one has its limitations. 

First of all, the data only covers a small amount of 

time (approximately two years) and none of it can 

be temporally distinguished, all of it is considered 

one point in time. To better understand the effects 

different types of innovation can have on each 

other, an analysis covering several CIS instances 

would be more appropriate, for it would add 

different levels of detail that cannot be seen in a 

fixed time analysis. This would allow for a better 

understand the differences between different 

papers, such as the disparity in findings between 

this research and that of Marques & Ferreira, 

(2013) regarding the effects of organisational 

innovations in product innovations. In this case, a 

difference of five years can lead to a change of 

focus in companies, since before, organisational 

innovations were seen to positively affect product 

innovations and later that positive affect 

disappeared. In the future, having research 

focusing on one country for a longer period of time 

would likely yield interesting findings, provided 

that surveys can be standardized to allow for cross 

referencing the same data. Another important 

topic is the separation of product innovations in 

pure product and pure service innovations. The 

present results (Table 13) show that the 

relationship between organisational innovations 

and either of these subtypes is completely 

opposite, with product innovation not being 

affected in any way by organisational innovations 

and service innovation being positively affected by 

organisational innovations in general and by all 

three subtypes. This difference is not properly 

analysed here since there is no literature to 

compare results to. 

The final important point that could be tested in 

future research is that of complementarities 

between different types of innovation. This would 

allow for a better understanding of how 

organisational innovations can affect 

technological innovations by further specifying the 

effects of these subdivisions and comparing them 

to the effects of introducing them alone. This type 

of analysis has been performed by different 

authors (Ballot et al., 2015; Ennen & Richter, 

2010; Mothe et al., 2015). 
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