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1.- Title 

Categorization and Impact of IT innovation in enterprise performance. 

Analysis of the different categories of Information Technology innovation in Spanish SME1 

and its effect on their economic performance indicators.  

 

2.- Keywords  

Innovation; Information Technology; R&D; Enterprise KPI; innovation categories; R&D 

typology; economy indicators; Spain; SME;  

 

3.- Aims 

Understand the influence of innovation in IT activities in the underlying enterprise results. 

Dig into the Spanish small and medium company innovation investments and understand 

which is the impact in long-term economic indicators. Both aims, in order to help Spanish 

SME to understand the effect of the investment on IT innovation and to improve the return 

on investment in innovation policies. Provide knowledge about information technology 

innovation taxonomies and which can be more useful to maximize profits in a Spanish 

SME to understand the effect of different types of innovation and R&D in the economic 

KPIs of a Spanish SME and to guide the investment in innovation in a Spanish SME in 

order to maximize the company objectives, regarding key management indicators.  

As a summary, the main aim of this research is to catalog the different ways in which a 

company makes innovation, and finally relate this innovation with the impact in the results 

of a company, for that we also need to understand how to measure the innovation inside 

a company. 

 

4.- Background 

Innovation has been always related with a positive effect in productivity and economic 

growth (Schumpeter, 1934) with a depth analysis across different years and geographies 

(Cassiman, Golovko, & Martínez-Ros, 2010; Cooper & Edgett, 2008; Crespi & Zuniga, 

2012; Dabla-Norris, Kersting, & Verdier, 2012; Griffith, Huergo, Mairesse, & Peters, 2006; 

Hall, 2011; Hall, Lotti, & Mairesse, 2009; Huergo & Jaumandreu, 2004; Jorgenson, 2011; 

Mansury & Love, 2008; Mohnen & Hall, 2013; Windrum, Reinstaller, & Bull, 2009). And 

more specifically today, technological innovation is considered a major force in economic 

growth (Dutta, Lanvin, & Wunsch-Vincent, 2015).  

                                                           
1 Small and medium-sized enterprises 
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Of course, this relevance has motivated an acceleration in the last years, existing more 

than 13.900 researches about innovation in the enterprise in the Abi/Infor bibliographic 

database in the period 2000-2015, being the 82% if the total from 1940, as you can see 

in the graph1 (Ortiz & Fumas, 2016).  

 

Graph 1: Researches about innovation and enterprise performance 

 

Investment in innovation activities is not only a private-held company activity, just the 

opposite, as public entities are key in the innovation policies (Leyden, Link, & Bozeman, 

1989). This public interest is born from the believing of the positive effect of innovation 

not only for a company but for the overflow to third-entities as other enterprises or people 

(Romer, 1990; Rosenberg, 1982; Schumpeter, 1934). Even more, a relevant innovation 

economy research line is to evaluate the impact of this public support to innovation 

(Busom, Ros, & Corchuelo, 2011). Because of that, another goal of this research is to 

contribute to public regulations more effective.  

Innovation in enterprise is a must, but the way to design and execute innovation can be 

quite different from one company to another, according to Oslo manual (Eurostat & 

European Commission, 2005) innovation is defined as ” A technological product 

innovation is  the implementation/commercialization of a product with improved 

performance characteristics such as to deliver objectively new or  improved services to 

the consumer. A technological process innovation is the implementation/adoption of new 

or significantly improved production or delivery methods. It may involve changes in 

equipment, human resources, working methods or a combination of these”. Already in 

this definition, we differentiate several types of innovation e.g. products Vs technological. 
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In parallel with researches about innovation and enterprise results, there are some 

studies about categories of innovation, e.g. based on its potential benefits (BearingPoint, 

2011) or based on the effect in the customer value-chain (Keeley, Walters, Pikkel, & 

Quinn, 2014).  

 

Graph 2: 10 Types of Innovation (Wintjes, 2016) 

And other categorizations based on classic innovation targets: products, processes, and 

organizations (Eurostat & European Commission, 2005) or in the original model for 

innovation (Schumpeter, 1934) categorized in: 

• Product Innovation: classic focus on R&D investment, oriented to acquire a new 

good or a classic one with new and differential characteristics.  

• Processes innovation: innovation oriented to acquire a new way to produce 

products.  

• Market innovation: innovation oriented to generate a new market or redefine a 

current one.  

• Organizational innovation: innovation oriented to create a new organizational 

arrangement in a company to generate competitive advantage.  

• Input innovation: innovation generated from a new source of supply, material 

or intermediate input.  

 

Graph 3: Schumpeter types of innovation (Wintjes, 2016) 
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So is clear that there’s a common need to categorize the innovation and R&D expenditure 

in the enterprise level to measure the effect in the economic indicators as covered in 

several types of research (Griffith, Redding, & Reenen, 2004; Griliches, 1979; Hall & 

Mairesse, 1995). 

On the other hand, there’s also an open discussion about how to measure the impact of 

innovation based on ROII “Return on Innovation Investment” (Drake, Sakkab, & Jonash, 

2006). The sum of these topics: relevance of innovation in the enterprise, types of 

innovation and the measurement of it, is the ail of the research: How can a company 

understand which kind of innovation should implement in order to improve some key 

performance indicator e.g. revenue, profit, margin etc? 

To work on this question, we will use as a data source, PITEC2 in Spanish “Panel de 

Innovación TECnológica” or Technological Innovation Panel. PITEC is a panel-type 

database that allows the monitoring of technological innovation activities of Spanish 

companies, the result of the joint effort of the National Institute of Statistics (INE) and the 

Spanish Foundation for Science and Technology together with the advice of a group of 

academic experts. With data since 2003, its final objective is to contribute to improving 

the statistical information available on the technological activities of companies and the 

conditions for carrying out scientific research on them. With the use of PITEC Database, 

we will correlate Spanish SME information about innovation investment, type of 

innovation and economic performance to answer the question: “How can a company 

understand which kind of innovation should implement in order to improve performance?”. 

 

5.- Literature Review 

The literature review will be focused on four main areas: 

1. Categories of innovation: the research needs to answer the question about to 

categorize the innovations based on a different axis (value chain, effect, disruption, 

etc) to analyze later which is more effective, alone or together with other kinds.   

 

As you can see in graph 4 there are several ways to categorize innovation, 

consultancy companies like Doblin defined several specific 10 types (Keeley et al., 

2014). Peter Drucker (Drucker, 2002) examined the origins of innovations. 

Business school faculty e.g. Andrew Maxwell based on some previous analysis 

(Schumpeter, 1934) identify broad categories for innovation like product, process, 

service, business model and financial. Finally Academic (Schilling, 2016) looks at 

innovations according to their character: it can be innovations in products or in 

processes, radical or incremental, enhance or undermine the current competence 

of an organization or business, and can be innovations of overall architecture (e.g. 

a product) or of modules within an existing architecture. 

                                                           
2https://icono.fecyt.es/pitec  

https://www.linkedin.com/company/doblin-group?trk=top_nav_home
http://en.wikipedia.org/wiki/Peter_Drucker
https://ca.linkedin.com/pub/andrew-maxwell-ph-d/7/897/581
https://icono.fecyt.es/pitec
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We will use an evolution of this last taxonomy to correlate the effect of investment 

in innovation with the economic performance of a company, adding a new category 

related with the use or not of open innovation strategies (Casadesus-Masanell & 

Almirall, 2010; Chesbrough, 2003; Huizingh, 2011; Lee, Park, Yoon, & Park, 2010). 

Of course, this taxonomy usage will be depending on the analysis of PITEC 

Database fields and chance to correlate the different variables with available 

information.   

 

 

Graph 4: Innovation Taxonomies3 

 

2. Measurement of innovation: the research needs to go deeper than current state of 

art in innovation metrics, avoiding classic errors in the definition of metrics (Kirsner, 

2015). The selected metric will be used to calculate the economic impact of 

innovation expenses by category.  

There are already researches about the key indicators to measure the effect of 

innovations and leadership (Blagoev & Yordanova, 2015) that will be used as a 

start point for this literature review.  

 

3. Impact of innovation in economic KPIs: there are several studies that try to 

measure the IT innovation capabilities in concrete sectors (Yordanova & Blagoev, 

2016) or based on the size of the companies (Sugiharto, 2007) or the locality of 

the business (Farhanghi, Abbaspour, & Ghassemi, 2013).  

But there’s a lack of general rules despite sector or size or location to understand 

the impact of innovation in the KPIs of a company. 

 

                                                           
3Source: http://sciencesmith.com/untangling-innovation-part-i-definitions/   

http://sciencesmith.com/untangling-innovation-part-i-definitions/
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4. Link of categories of innovations & measurement & impact on innovation on KPIs: 

as a mix of previous reviews, there will be a state of art review going deeper in the 

explanation of the effect of IT in innovation (Karadal, 2011) and how it’s related 

with business models (Baden-Fuller & Haefliger, 2013).  

For this final review, I will determinate which quantitative method of data analysis 

is more relevant for the required conclusion.  

On top of this four focus areas, we will dig also in recent papers related with the same 

area of influence “innovation and enterprise performance” that used PITEC in order to 

understand the state of art in this kind of analysis (Naider, 2012; Vélez & Busom, 2016) 

 

6.- Research Questions 

As a summary, the main aim of this research is to catalog the different ways in which a 

company makes innovation, and finally relate this innovation with the impact in the results 

of a company, for that we also need to understand how to measure the innovation inside 

a company. 

After the literature review, I will need to set up the questions that the research wants to 

address and solve: 

1. How can catalog the different ways in which a company makes innovation?  

o This research will try to correlate different taxonomies based on their 

character (Schilling, 2016).  

o This general question will be solved through next questions, concrete and 

related to the hypothesis described in the Research Methods section.  

2. How to measure the innovation of a company?  

o How much innovative is a company in a quantitative measurement? 

o Is it related to the expenditure in R&D and number of patents or is there any 

other way to measure that impact.  

3. How can be measured the impact of the innovation in a company? 

o Which is the impact of private innovation in the company? Is that impact 

only on the Balance Sheet or takes more dimensions inside the enterprise? 

o Is there any relationship with the size of the company? 

 

7.- Research Methods 

To answer previous defined questions #2 and #3, we’ll establish a hypothesis about H1 

“depending on the innovation investment, the innovation category is key to improve the 

balance sheet results”, that will be concreted in several sub-hypotheses as h1.1 

“innovation categories investment are critical to improving the revenue in a company more 

than pure R&D expenditure” and h1.2 “innovation categories investment are critical to 

improving the revenue in a company more than pure number of net new patents”.  
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H2 “depending on the size of the company, different types of innovation will be more 

effective on the balance sheet”, that will be concreted in several sub-hypotheses as h2.1 

“small companies will have a better use of innovation investments when applied to close 

product innovation” and h2.2 “big companies will have a better use of innovation 

investments when applied to open process innovation”.  

To prove this hypothesis, will use quantitative analysis methods (regression analysis), to 

measure the impact of different types of innovation in the performance of a Spanish 

company in the period 2005-20154 as described in the PITEC, the panel-type database 

that allows the monitoring of technological innovation activities of Spanish companies, as 

result of the joint effort of the National Institute of Statistics (INE) and the Spanish 

Foundation for Science and Technology together with the advice of a group of academic 

experts.  

For the analysis, it will be required a filter of target companies e.g.  

• Removing all the companies without innovation in the analysis time window.  

• Filtering based on sector companies to focus on IT innovation.  

• Removing the smaller companies with less than 10 employees and/or a business 

revenue less than 250.000€.  

• Removing companies without investment in the last 5 years.  

Based on previous researched using similar data and filters (Ortiz & Fumas, 2016) is 

expected to work with less than 50% of the total amount of companies in PITEC, currently 

more than 12.000.  

 

8.- Planning and Resources 

From a schedule perspective, the high-level planning for the main keystones of the project 

will be according to graphic 4.  

In the middle of the schedule, I will add two courses to complete the view about the state 

of the art of innovation researches in education environments.  

In 2018/2019, as scheduled, I’ll apply5 to the Entrepreneurship and Innovation 

Management course in the ITEM Group of the Scholar of Industrial Engineering of the 

Eindhoven University of Technology in cooperation. 

 

                                                           
4 PITEC use always data for three years period-analysis, so in 2005 is included 2003, 2004 and 2005. Because of that there’s always an 
overlap that will be evicted using 3-years period as time unit following previous researches (Ortiz & Fumas, 2016). 
5 Or equivalent course recommended by PhD director. 
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Graph 5: Research project plan 

 

A similar event/training will be evaluated in 2017 focused on innovation and/or gaps 

detected during the Ph.D. studies. From an economic perspective, the main expenditures 

will be: 

• 2.000€: Training and/or event assistance in 2017.  

• 900€: Entrepreneurship and Innovation Management course fees. ITEM Group of 

the Scholar of Industrial Engineering of the Eindhoven University of Technology in 

cooperation. 2018.  

• 1.100€: Eindhoven travel & accommodation expenses.  

• 500€: books, pay-per-use documents, databases access, documentation 

subscriptions etc. 

All the expenses will be covered by personal funds.   

Based on this general approach, the planning that the research to follow will be: 

• Phase1. Review of state of art: In this initial stage, I will collect and review all the 

current documentation about innovation as a general concept, analyzing all the 

potential related topics.  

• Phase 2. Questions & Objectives: In the second stage of the research I will re-

define the questions and objectives of the final document, to be more concrete in 

both aspect, adding information from previous researched checked in the initial 

Phase 1.  
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• Phase 3. Categories: In this initial development phase, I will establish the 

categories of innovation, characteristics and attributes and rules to categorize the 

different implementation of innovation in a company. All of this again aligned with 

previous researches checked in the initial Phase 1 and linked with PITEC database 

information available. 

• Phase 4. Measurement: In this development phase, I will analyze the main key 

performance indicator that I will try to link with innovation impact. e.g. revenue or 

margin and how to measure it e.g. value, growth YoY etc available in PITEC 

database. 

• Phase 5. Research of updated data. In this data-driven phase, I will analyze the 

PITEC data of the period 2005-2015 grouped by company size and type of 

innovation detected.  

o In this phase, I will use the cycle of research: Research Design  Sampling 

Method  Data Collection Method  Data Analysis Method. 

o Phase 5. Research design: I will need to define a clear design to obtain the 

same level of detail in the requested information from companies to avoid a 

bias in the data to analyze. Before the analysis, it will be required a filter of 

target companies e.g.  

▪ Removing all the companies without innovation in the analysis time 

window.  

▪ Filtering based on sector companies to focus on IT innovation.  

▪ Removing the smaller companies with less than 10 employees 

and/or a business revenue less than 250.000€.  

▪ Removing companies without investment in the last 5 years.  

▪ Based on previous researched using similar data and filters (Ortiz & 

Fumas, 2016) is expected to work with less than 50% of the total 

amount of companies in PITEC, currently more than 12.000.  

o Phase 5. Sampling Method: Because of the nature of the research, I’ll use 

a purposive sampling6.  

o Phase 5. Data Collection Method: all the information will be requested from 

public sources of every company, according to regulations of public listed 

companies and PITEC database.  

o Phase 5. Data Analysis Method: the data analysis method will be analyzed 

in the research-design stage based on regression algorithms.  

• Phase 6. Cross Data. In this data-driven phase, I will define numeric methods to 

correlate all the metrics with the categories of innovation and try to find patterns 

that will be used in the final paper.  

• In the other phases 7 to 9, the research will be elaborated based on conclusions 

from phase 5 and refined after reviews.  

 

                                                           
6 http://changingminds.org/explanations/research/sampling/purposive_sampling.htm 
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9.- Research Ethics 

The research will use only public information from companies, so there will not be any 

ethic implication more than a quality assurance from data sources, and validation about 

any figure shown on the research to sustain the expected quality in final conclusions.  

And of course, the final research will be done with all the scientific rigor and respect for 

intellectual property through the appropriate citation.  

 

10.- Research Outcomes 

The main purpose of this research is to show the most profitable way to implement 

innovation in a company, based on the selection of one kind of innovation, or a 

combination of several types, from a pre-defined taxonomy.  

Based on this outcome is expected to contribute to the innovation community by a deeper 

understanding of the effects on different ways to apply innovation. Also, as mentioned, 

this paper tries to contribute to public regulations effectiveness, helping Spanish public 

entities to understand when an investment will be more useful when related to innovation 

and IT. 

This paper tries to start another thread of research about innovation, focusing on 

taxonomies in innovation, that can be correlated in the future in the different segments of 

Spanish industry already analyzed in a generic way e.g. retail, textile etc. The result of 

the research will be published as a scientific article in indexed journals, book chapters, 

and papers, and will be available in personal Blog under an open-source license. The 

result of the research will be also shared in selected events about innovation in IT.  

This thesis will contribute to public regulations effectiveness when related to innovation 

in IT: With the conclusions of this research public administrations will be more effective in 

supporting private innovation initiatives, understanding better when to invest depending 

on the size of the company and innovation category requested.   

Finally, after this research, I’ll develop papers comparing different taxonomies effects in 

company results and a deeper paper about open innovation relationship with other M. 

Schilling taxonomies.  
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