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0. Abstract 
This research is an investigation into the Information and Communication Technologies’ 
sectors (ICT sectors) in Denmark and Spain, with an additional layer of analysis into the 
subject of national innovation performance, done on the basis of my case-country findings. 
Advancements in ICTs has been linked to positive effects on other industries and general 
economic growth, and thus an investigation into the sectors in each country is provided to 
help understand the gap in general level of innovation performance between the two 
countries. Besides data from various benchmarking initiatives, the theoretical concept of 
national innovative capacity within the academic innovation literature is used as a 
framework to analyse the sectors in depth. Alongside sectoral analysis, an additional 
perspective is provided concentrating on the academic literature from science and 
technology studies (STS), which critically assess the topic of measuring innovation 
performance or potential in general and on national level, pulling on findings from the ICT 
analysis. Primarily this research found that the level of innovation performance, when 
applying the national innovative capacity concept, is different from other conclusions on 
the same topic, even though pulling on same data, and that the performance gap between 
Denmark and Spain is smaller than what e.g. the European Commission (the Commission) 
concludes. Both countries have strong common innovation infrastructures and human 
capital, but Denmark has a much higher level of realised innovation, judging by patents in 
the ICT sector. The reason for this is found in the cluster-specific environment analysis, 
where especially a growing demand for high-quality ICTs in households and the public 
sector in Denmark plays part. A call for further analysis in the role of innovation specific 
policy as well as the quality of linkages between the scientific community and external 
partners is called for. Pulling on the theoretical concepts of standardisation and 
performativity, it is also concluded that there are various examples of invisibility and 
embedded sociology in the ranking mechanisms and scoreboards, from which we judge 
countries’ innovative capacity, and the black-box of innovation measuring is problematised.
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1. Introduction
Through the past many decades the role of innovation has become increasingly important 
in various ways. Innovation is traditionally linked to the specific types of innovations done 
by a firm, like product, process, position or paradigm innovation , where the type chosen 1

or acted out depends on the specific business strategy of the firm. More recently, though, it 
has played a bigger role on politics, because innovation as an output of any given activity 
is being linked to types of growth, competitive advantages, progress and much more 
(Commission 2015a). Thus governments are increasingly attempting to foster an 
environment where innovation related activities are more likely to happen and to succeed. 
There are countless initiatives in this favour, and each national government has their own 
strategy. Some argue that the role of the nation regarding creation and diffusion of 
innovation and technology has become smaller through the on-going globalisation, while 
others claim that the global/national dichotomy is very misunderstood. Archibugi & Michie 
(1995) as an example state that the role of the nation is actually becoming more important 
in the globalised economy given the nations’ efforts and effects on innovation generation 
through intellectual assets, policies, capabilities etc. Following their perspective, one can 
argue that the focus on national performance is without a doubt still very relevant in 
today’s society and in politics. A good example of this, and also the point of departure for 
the initial interest of this research is the Innovation Union Scoreboard (IUS) from 2014 . 2

The IUS is an instrument of the Commission, developed under the Lisbon Strategy and 
revised after the adoption of the Europe2020 Strategy to provide a comparative 
assessment of the innovation performance of EU member states (Commission 2014b). It 
follows the European Innovation Scoreboard (EIS) established in 2001 and forms a 
comprehensive benchmarking and monitoring system of research and innovation trends 
and activities in Europe. “The new Innovation Union Scoreboard (IUS) has been adapted 
to help monitor the implementation of the Europe 2020 Innovation Union flagship by 
providing a comparative assessment of the innovation performance of the EU28 Member 
States and the relative strengths and weaknesses of their research and innovation 
systems.” (Commission, 2010).

 Humanitarian Innovation Fund 1

 When starting this research (February 2015) the latest available IUS was from 2014. Now a new 2

IUS from 2015 has been published. Its findings are not taken into account in this assignment. 
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As will also be dealt with more thoroughly in the data section, other initiatives from the 
Commission and the World Economic Forum (WEF) are likewise attempting to pinpoint 
national actions that determine whether or not (or to what extent) a country or an industry 
is thriving on the grounds of their ability to encourage R&D or other innovation-related 
activities. 

This national focus on innovation is the cornerstone on which this research is build, as it 
will seek to investigate two countries’ capacities and performances when it comes to 
innovation in a specific important sector - the Information and Communication 
Technologies (ICTs) sector. As mentioned the initial interest regarding innovation 
performance was found in the IUS, which is the latest report on the European countries’ 
performances calculated through 25 indicators. The countries chosen and thus my two 
case studies targeted for analysis are Denmark and Spain. I have an inherent interest in 
these exact countries because I have had the pleasure of studying in both. More so they 
score very differently in the IUS14 - placing Denmark at the top as an “Innovation Leader” 
and Spain at the second-lowest classification as a “Moderate Innovator” - further making 
them interesting and eligible for a comparative analysis. Concentrating on two countries 
out of a total of 28 is a helpful limitation for doing research but it is still a very big field for 
empirical material and without further narrowing of the subject, superficial findings is a risk, 
thus the choice of focusing on the ICT sector, also identified as sector J following the 
classification by NACE Rev. 2 of 2008. It focuses the gathering of data intensely, while 
remaining very relevant for the general impression of national innovative capacity, since 
this is a big sector, which is relevant for the economy as it is fast growing everywhere. It is 
a type of providing sector, which offers room for firms in any other type of sector to 
address huge markets. It is also said to be significant for the creation of economic effects 
in today’s interlinked and globalised environment (Kramer et al. 2007), which will be 
elaborated on in the analysis.  

Another initial interest comes from the underlying wonder about the excessive role of 
national innovation measurement within the European Union. We see a clear competitor 
on innovation in the US or in countries like Japan and South Korea and yet we continue 
measuring innovation performance between European countries - creating a competitive 
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European environment where each government has a responsibility of creating an 
innovation-friendly environment, instead of focusing on the common growth and increasing 
innovation performance in the entire of EU. In this sense, I don’t argue that a competitive 
environment is bad for innovation at all - the theory I’m applying in this research is directly 
suggesting that it is good - but I am initially interested in the way in which institutions like 
the EU or the Commission believes that environment is best nurtured, and asking the 
question if benchmarking nations against each other on very broad characteristics is 
helping all EU28 membership countries to become more innovative, which I would hope is 
ultimately the objective. 

This somewhat two-parted side of the topic of national innovation performance - being the 
ICT specific analysis and the more critically assessing analysis - encourages the use of 
very different types of literature, which perhaps haven’t been mixed or applied 
simultaneously before. In my opinion this only strengthens the research, because it allows 
for conclusions to be found in the cross-collaboration between different academic 
approaches, and - as will be presented more thoroughly later - it strikes a nerve in 
innovation policy, because more and more researchers (myself included) call for more and 
for better collaboration between fields in order to overcome the challenges that Europe 
faces and the growing need for a more inclusive and innovative shared European 
environment. 

2. Research Question
This paper can generally be described as the case of the ICT sector in Denmark and 
Spain with a focus on understanding the differences in innovation performance themselves 
as well as assessing whether our current measurement techniques can or should be 
criticised, and I’ve formulated the research question as:

What can we learn about the innovativeness in the ICT sectors in Denmark and Spain by 
conducting analysis based on the concept of national innovative capacity, and what are the 
possible flaws and consequences embedded in measuring national innovation 
performance?
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3. Literature review
The research is inspired by various literature approaching the topic of ICTs, the topic of 
innovation in various shapes like national systems, measurement, the Innovation Union 
and its inherent challenges as well as the - obvious - specific interest of national 
performance rankings. The analysis of this research will work within the literature and 
theoretical frameworks of both innovation studies and science and technology studies 
(STS). It is an important part of this research to use existing literature on innovative 
capacity to shed light upon the measured differences in the countries’ ICT sectors and thus 
also literature on the sectors themselves. A critical assessment of innovation measurement 
as a topic is also highly relevant and in particular in regards to conducting an STS related 
analysis on the consequences of said measuring, this subject will be further discussed. 

3.1 Innovation theory
Within the area of innovation studies the concept of national systems of innovation (NSI) 
has through the last four decades become a new paradigm when it comes to our (both the 
academic community and policy makers’) understanding of the emergence and success 
(or failure) of innovation in society. Soete et al. (2010) put is briefly when they say that NSI 
theory argues that what appears as innovation at the aggregate level is in fact the result of 
interactive process including many actors at micro-level, and that next to market forces 
many of these interactions are actually governed by non-market institutions  (2010; 1163). 3

NSI theory is impossible not to consider when it comes to everything related to both 
national innovation performance in modern society, and thus naturally relevant for my 
interest in measurements of national innovation performances. In regards to sectoral 
focus, though, the literature on NSI is quite fragmented, since some branches of the theory 
(like Freeman 1987 and Lundvall 1992) only puts emphasis on the broad national 
institutional frameworks (like non-market institutions and the initial sources of innovation) 
while others (like Nelson 1993) are more empirically and narrowly focused on the 
intertwining between science and technology in firms and institutions supporting R&D - like 
universities - in generating “systemic success”  (2010; 1165-1166). Regardless of focus 4

 All institutions that are not influenced by market forces per se, like governmental or educational. 3

 Systemic success/failure referring to whether all parts of the national innovation system conjointly 4

succeed/fail in generating (technological) innovations on sufficient scale. 
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within these branches there exist similar take-aways from the NSI approach. Soete et. al 
(2010) define those theoretical so-called agreements in five points; Sources of innovation, 
Institutions (and organisations), Interactive learning, Interaction and Social capital. In 
regards to this research, I anticipate that the points; institutions, interaction and social 
capital will play a more significant role. The reason for this should be seen in the light of 
this research’s primary theoretical concept; National innovative capacity as coined by 
Michael Porter, Scott Stern and Jeffrey Furman (2002). They define this capacity as the 
ability of a country to produce and commercialise a flow of innovative technology or 
produce commercially relevant innovations over the long term (Porter & Stern, 2001; 1, 5). 
Within this framework, as will be more thoroughly explained in the following section, there 
is an important focus on 1) the role of e.g. the government and the universities in supplying 
a strong innovation infrastructure, 2) the sectors’ opportunity to benefit from that 
infrastructure and create innovation-based strategies, as well as 3) the ability of all parts to 
coordinate and cooperate and benefit from each other. I argue that this framework 
especially has congruence with the three mentioned points derived from Soete et. al 
(2010).

Porter & Stern (2001) argue that the innovation capacity of firms and private sectors tend 
to be directly influenced by location, and elaborate that national policies together with the 
presence and vitality of public institutions are crucial to the innovation intensity of a firm 
(2001; 2). More specifically they identify three broad elements that play part in a country’s 
possible innovative capacity; common innovation infrastructure, the cluster specific 
environment for innovation, and the quality of linkages. A nation’s common innovation 
infrastructure is the set of cross-cutting investments and policies supporting innovation 
throughout an entire economy, which include the over-all human and financial resources a 
country devotes to scientific and technological advances, the public policies bearing on 
innovative activity, and the economy’s level of technological sophistication (2001; 5). The 
cluster specific conditions has to do with the specific attributes of a location’s 
microeconomic environment in a cluster - a cluster representing geographic concentrations 
of interconnected companies and institutions in a particular field (2001; 6). I argue that this 
cluster definition also cover the definition of a sector, and thus this element will prove very 
important as a tool to identify specific attributes in the two ICT sectors. Four overall 

Page �  of �8 68



Anna Skytte-Rasmussen
ESST Master Thesis

Autonomous University of Madrid
IT University of Copenhagen

national attributes affect the rate of innovation in a cluster; input conditions, demand 
conditions, the context for firm strategy and rivalry and supporting industries. And these 
attributes of both Spain and Denmark within their “clusters” of Information and 
Communication can prove useful to understand their performances further along in the 
initial data analysis of national statistics. The third and last element introduced by Porter & 
Stern (2001) is the quality of linkages, which discuss the importance of the first two 
elements being able to benefit from one another. This is possible through institutions for 
collaboration and is often materialised through the national university system, which is 
regarded as an uniquely strong and open bridge between technology and companies.

All three elements are clearly rooted in national characteristics, and the importance of 
these national activities in the ability to be innovative will remain relevant to this research, 
since it seeks to understand the reasons for two different ICT performances and ultimately 
two different nationalities’ rankings on an innovation benchmarking initiative (the IUS 
2014). The concept and belonging characteristics of national innovative capacity will 
throughout the analysis be compared to the present factors of the two countries. As is 
always the case, a theoretical model doesn’t explain the real world but, as has hopefully 
been argued, this model could prove applicable to the research and will be used in relation 
to analysing our chosen sectors. 

An additional layer of literature, which is anticipated to be implemented later on in the 
analysis, is theory on sectoral systems of innovation and production. Malerba (2002) 
argues that a sectoral systems of innovation is a set of new and established products for 
specific uses and the set of agents carrying out market and non-market interactions for the 
creation, production and sale of those products (2002; 250), meaning that it deals with the 
dynamics within one sector and how the “agents” of that sector manage to produce and 
establish (commercialise) new goods, services or processes to the world. These agents 
composing the sectoral system are organisations (firms, non-firm organisations, financial 
or governmental institutions etc.) and individuals (like consumers, entrepreneurs, and 
scientists) (Ibid.) - but the only ones relevant are directly linked to the sector at hand, as 
opposed to NSI where agents are linked to all sectors. This theory is interesting because it 
goes somewhat beyond the aspect of big national characteristics in a country and its ability 
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to foster “trickle-down” innovation (NSI), and rather relies on the importance of the sectoral 
boundaries and their inner workings to produce new and established products/services for 
specific use (2002; 248). In this context, I argue, it is actually rather similar to the cluster-
specific conditions of the Porter et al. diamond framework, if one were to focus on only one 
cluster at a time. 

3.2 Science and Technology Studies (STS) theory
Within the theoretical environment of STS there exists, I argue, a very different focus than 
in the theoretical environment of innovation theory. Compared to Innovation theory, which 
relies much on models, statistics, quantified data etc., STS is inherently more 
deconstructive and qualitative and seeks to critically asses everything related to 
standardisation and the (false) idea of objectivity. Thus the findings found wearing STS 
theoretical lenses will have to do with identifying flaws in the national innovative 
measurement, and it will do so through my own case studies and relevant STS literature 
as well as other literature dealing with e.g. composite indicator critique. The goal is that the 
two different theoretical paths of analysis together will supply an analysis as holistic as 
possible. 

STS in general is a very wide area of theoretical thoughts, which don’t always align, but it 
possesses some specific concepts and theories, I find very useful for an additional part of 
this research. One of the core ideas of STS is that the argument that science and 
scientifically created knowledge is somehow removed from society instead of being 
regarded as a product of that exact society - is wrong. E.g. Mol & Law (2002) argue that 
the scientific community have build up a habit of simplifying things, rather than 
complexifying and making the research more “messy”, while arguing for their own 
objectivity. STS requires a certain level of problematisation when doing research, which is 
where the concept of complexity is highly relevant. When doing research, one should seek 
to investigate areas that can be complexified and problematised, because research 
doesn’t add anything or create new knowledge, unless it seeks to solve a problem or at 
least create a problem where there previously was an unsatisfying “truth” present. 
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Latour (1999) introduces the concept of “black-boxing”, which represents a device, system, 
object or model that can be viewed in terms of its inputs and outputs, without any 
knowledge of its internal workings. Its implementation is black. The social process of 
black-boxing in Latour’s own words is "the way scientific and technical work is made 
invisible by its own success. When a machine runs efficiently, when a matter of fact is 
settled, one needs only focus on its inputs and outputs and not on its internal complexity. 
Thus, paradoxically, the more science and technology succeed, the more black and 
obscure they become.” (1999). The concept of black-boxing is helpful in order to see the 
IUS14 as a model that has been black-boxed throughout the years because the legitimacy 
of it has been agreed upon by the politicians and scientists using and creating it, while the 
reasons for and mechanisms behind the outputs (national scores) is more os less 
unknown to everybody else - but yet it is still accepted, because it has been socially 
constructed as a type of “fact”. The politically influential Danish weekly magazine “Mandag 
Morgen” (Monday Morning), as an example, which main target group are decision makers 
in the private and public sector, published a report on Denmark’s position as an innovative 
frontrunner in Europe in 2012 with additional comments on how Denmark’s innovation 
oriented policy ought to be further intensified based on the IUS findings (Mandag Morgen, 
2012). 

The social constructivism of all facts or truths are object for critical analysis in STS and 
even though one can asses the underlying mechanisms and science behind the black-box 
that is the IUS, it is still a very difficult task to do and it is not many people that has the 
required knowledge to understand the findings. 

Another important concept, which is anticipated to supply an interesting perspective on the 
idea of measuring innovation, e.g. through Eurostat data, is that of performativity. The 
theory argues that science doesn’t just describe or observe, it creates. And it isn’t objective 
or factual - it is rather enacted and can change as paradigms or society changes. It has 
the overall idea that science is performing in ways that maybe weren’t initially anticipated, 
and that what is performed through science is as important as the findings. Bringing it 
down from the theoretical classifications, one can argue that the notion of performativity 
has to do with some of the unforeseen and often underestimated consequences of doing 
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science. It seeks to uncover what a scientist/a scientific model/a classification or other 
examples of black-boxes enact or perform in their mere existence, because we have to 
remember that the fact that we are observing or calculating an object of analysis could 
change the object, because our presence may influence what we are observing.

Traditionally (or perhaps the most known version of) the concept of performativity belongs 
under the umbrella of gender theory and was introduced by philosopher and feminist 
theorist Judith Butler, who argues that society - knowing or unknowingly - performs gender 
roles and thus fixed identities to maintain a repressive status quo. The performance is 
done through discourse and reputation (statements) and according to Butler these 
statements, just by speaking them, carry out a certain action and exhibit a certain level of 
power (Butler, 1999). The performativity of science, and in my case the performativity 
embedded in innovation rankings, is in many ways related to the notion about 
performativity in genders, because it questions the positivist aspect of the idea of 
observing science and calls for the realisation that we are enacting and re-enacting a 
reality, that might be beneficial for some and repressive (or at least not beneficial) for 
others, when we repeat certain statements or practices. 

The last important concept derived from STS is that of standards. Lampland and Star 
(2009) has written an important book on the modern world’s need to standardise itself 
called “Standards and their stories” in which they want to contribute to what they call “the 
dulling of the impulse to standardise everything that seems to grip modern organisations” 
and further mention that they aren’t against standardising - only against society’s romance 
with it. (2009; 4) They argue that the increasing use of standards and classifications needs 
to be critically assessed because these practices can be crucial to our understanding of 
how things really occur. Various characteristics are associated with standards, but I would 
specifically extract the following for this research:
- Standards are relative to communities of practice (social worlds); that is, one person’s 

well-fitting standard may be another’s impossible nightmare.
- Standards are increasingly linked to and integrated with one another across many 

organisations, nations and technical systems. 
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- Standards codify, embody, or prescribe ethic and values, often with great consequences 
for individuals.

The concept of standardisation is highly relevant to this research and will likely share 
important points when applying the concept of performativity as well. Unveiling standards 
that might not be expedient for some involved actors of innovation measurement is 
important, because of the possible impact the measuring tools and final reports have. 

In line with “Standards and their stories” Lampland (2010) also deals with numbers and 
their role in formalising practices. She argues that the process of formalising practices 
constitutes the three actions of; quantification, standardisation and rationalisation, and that 
the greater the need for formalising practices in organisations or institutions, the bigger the 
use of false or provisional numbers, which ultimately means the bigger the risk of 
obscuring “crucial social processes at the heart of modernising practices” (2010; 2). False 
and provisional numbers are numbers that only have meaning in a given context and are 
created to make certain practices easier by creating a number. Provisional numbers are 
used for setting up parameters and planning - to assist people in evaluating relative merit 
against each other, while false numbers appear when the primary task is to learn how to 
deploy numbers, making the relative accuracy of the numerical sign less important than 
the attempt to master the logic of formal procedures (2010; 2) - meaning implemented 
numbers that are primarily present not to have an empty blanket. Lampland previously 
used the simple example of a person without a telephone not being able to make a 
doctor’s appointment, because the online formal practice at the office required a phone 
number in order to make the appointment. Ultimately the secretary wrote in a fake phone 
number to make the appointment real and doable for the patient . I anticipate that false or 5

provisional numbers can be hard to identify in this research, but it is nonetheless a 
relevant notion to consider formalising practices as being present in national ranking 
systems. 

 In: Lampland & Star (2009) “Reckoning with standards”5
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4. Methodology
This research is the combination of theoretical interests, as should have been made clear 
in the past section, and the belonging research strategy can thus also be divided into two 
overall parts. The objective remains the same, regardless of theory, which is the search for 
a greater perspective on the innovation potential in Denmark and Spain’s ICT sectors as 
well as a perspective on the subject of measuring innovation. In this way the relevant 
sectors and belonging countries are my case studies from which I will make a comparative 
analysis. The first part of the analysis will contain a thorough review of the two ICT sectors 
from the theoretical perspective of Porter et al. (2002) and their national innovative 
capacity concept, and will consequently follow the theoretical school of innovation theory. 
The second part of the analysis will pull on the theoretical concepts related to STS, as was 
just presented in the prior section. This specifically means through the concepts of 
performativity and standards, as they are highly relevant and beneficial to the topic of 
classifications and scores. The comparativeness is expected to be mostly present in the 
first part of the analysis, while the second part will be more influenced by critically 
assessing my own findings and not least the tools used in today’s society to benchmark 
innovation performance. It is, though, important to stress the presence of the STS inspired 
approach every step in my analysis, because it exactly was the theoretical landscape of 
STS that inspired me to do this research. Personally I regard the research path more 
exploratory than chosen or laid out beforehand, because I want to see where my findings 
take me. More so I want the entire research, both parts included, to become my own 
version of un-blackboxing or problematisation of national innovation measurement. 

I recognise that the subject is broad and I don’t suggest that few findings should make 
definitive claims about the generality of innovation measurement. I do, though, argue that 
even indications from a single case studies should be taken seriously if and when they 
point towards flawed mechanisms in our institutions. In regards to the institutions, which 
will be presented in the following section, used for data extraction and conclusions in this 
research - their results are highly influential on public policy in e.g. the European Union 
and vice versa, making their assessment extremely important for future policy’s and thus 
the public’s sake. In other words, case studies aren’t representative enough to make 
generalisations, which isn’t the goal of this research - it seeks rather to go in depth with 
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two nations and one sector, to thoroughly understand the dynamics and differences that 
are present in that specific environment, and ultimately to discuss if the differences are so 
big that we shouldn’t measure them the way we do now.

4.1 Data
To support the research I want to do, I am going to use data from the following sources; 
European Commission: Eurostat, IUS14, Index for R&D, DESI and Word Economic 
Forum: Networked Readiness Index

4.1.1 EUROSTAT 

Eurostat is the statistical office of the EU. Its task is to provide statistics at European level 
that enable comparisons between countries and regions. In this research Eurostat is used 
for extraction of the specific data that ultimately gave the IUS scores. Last one available is 
from 2012. The previous findings (earlier years) are occasionally used for comparisons 
and growth rates, but the newest data is most relevant for understanding how the case 
studies are performing as close to today as possible. The Eurostat data is the single most 
important empirical material for this research, because its great amount of data and its 
inherent indexation is making it possible to combine indicators, countries and sectors.

The Innovation Union Scoreboard 2014: The Innovation Union Scoreboard is part of the 
Flagship Initiative The Innovation Union and is a scoreboard created under the 
Commission that benchmarks all EU countries on their innovation capacity. The composite 
indicator Summary Innovation Index (SII) (figure 1) consisting of 25 indicators, helps 
benchmark national performances through three categories; “Enablers”, “Firm Activities” 
and “Outputs”. 

These three categories then have each two or three subcategories, in which the actual 
indicators can all be placed. In the SII all indicators are given the same weight. The SII has 
been calculated for each year from 2008 to 2013. For each year, each indicator has a 
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Figure 1 Summary Innovation Index

normalised score that varies from a minimum performance of 0 up to maximum of 1. The 
normalised scores are added to each other and divided by the number of indicators within 
each of the eight dimensions. Afterwards, the indices of each of the dimensions from the 
SII by calculating the average among all eight dimensions. 

It is clear that the indicators are build around the firm, looking at the Commissions’ own 
definitions (Commission 2010), and it plays well with the theoretical concept of national 
innovative capacity, in which Porter & Stern (2001) identify more than the specific realised 
level of innovations as “capacity”, they give importance to the surrounding environment 
and its inherent fundamental conditions, being investments and policy choices that create 
technological sophistication and a capable labor force (2001; 5), which ultimately can 
produce and commercialise a steady and growing flow of innovative products.
Enablers: Capture the main drivers of innovation performance external to the firm
Firm Activities: Capture the innovation efforts at the level of the firm
Outputs: Capture the effects of firms’ innovation activities
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The SII is supposed to capture both the external and internal factors indicating the 
possible ability of the firms to make innovative outputs. It can be argued from a theoretical 
viewpoint that the third category, outputs, doesn’t capture what determines the possible 
ability to produce innovative and commercially, but rather is the direct outcome of the first 
two categories. Meaning a more pragmatic set of indicators, which theoretically should 
always score high, if the two first categories score high. The notion of outputs in the IUS 
will be thoroughly explained later. 

Though the methodology report supplies the basic calculations on which the SII is 
constructed, the conceptual or theoretical reasoning for these exact indicators aren’t 
thoroughly explained. Yet the findings and yearly IUS reports are widely quoted and 
discussed in policy. We know that the indicators are derived from several parts and 
interest, including academia and politics such as the Joint Research Centre (JRC) and the 
present European strategy (like the Lisbon Strategy or Europe2020), but we can’t know 
the weight distribution between them. Looking at the mere construction of data used to 
build the SII, one sees data coming from both the CIS, Eurostat, Scopus, Thomson 
Reuters, OECD, Office for Harmonisation in the Internal Market and the United Nations. 
Yet, despite its inherent complex construction, it is required to make rather simple 
conclusions on entire nations potential to innovate. Simplified conclusions are 
understandable in the interest of benchmarking and it may provide an overall picture of 
innovative capacity, but it is important to consider the risk of simplicity, which ultimately is 
on the major concerns of this research.

4.1.2 COMMISSION OVERALL INDEX FOR R&D TAX INCENTIVES

The Commission report on R&D tax incentives in the EU is a study in relation to the 
implementation of the new Europe 2020 Strategy. The strategy puts investment in R&D as 
one of the five priorities for Europe to become more competitive, and this index is thus 
pinpointing the best practices of using tax incentives to push forward R&D in all EU28 
membership countries. The study provides me with a thorough review of all R&D related 
tax incentives as well as a benchmarking in various best-practice examples, from which I 
can evaluate the strength of e.g. common innovation infrastructure in my two case study 
countries. 
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4.1.3 COMMISSION DIGITAL ECONOMY AND SOCIETY INDEX (DESI)

DESI is a composite index that summarises relevant indicators on Europe’s digital 
performance and tracks the evolution of EU member states in digital competitiveness. It 
includes five main dimensions; connectivity, human capital, use of internet, integration of 
digital technology, and digital public services, and it allows for country specific data 
extraction to evaluate performance on each of the dimensions. The index provides me with 
valuable information about local demand for ICTs and public integration of digital services, 
which will come in handy in my appliance of the Porter et al. (2002) diamond framework to 
the ICT sectors. 

4.1.4 THE WORLD ECONOMIC FORUM (WEF) 

The WEF is a Swiss non-profit organisation, and is recognised as facilitating international 
public-private cooperation and publications. Each year the WEF publishes The Global 
Information Technology Report. Their latest report from 2015 will be used to supply the 
Commission data with specific ICT relevant rankings. As will be exemplified later on, one 
can distinguish between sectors in Eurostat but not in regards to ranking sectors against 
each other per se. Because the Global Information Technology Report has its own 
composite indicator, the Networked Readiness Index (NRI) only concerning ICTs, it 
provides me with the possibility of pulling sector specific rankings instead of only sector 
specific data. 

The data of the IUS and the WEF, the SII and the NRI and all belonging indicators will be 
pulled on throughout parts of the analysis, when I see one or more indicators fit to supply 
insights to the chosen research strategy. I do anticipate to pull more on the European 
benchmarking initiatives rather than the global ones, but all are highly relevant to the 
analysis - especially given their shared nature of determining the innovation or competitive 
potential of either countries or industries. The data used is pre-existing to the research. 
Meaning that I haven’t collected or created material for empirical research myself, but 
rather build my case on external, mostly quantitative data. There are pros and cons in 
regards to the choice of pulling on pre-existing data. All Eurostat data is obviously useful in 
its capacity to extract almost exactly the data points needed - like differentiating between 
countries, sectors of activity, and other given factors like “main type of innovation”, “types 
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of cooperation for enterprises” or “public funding in enterprises”, depending on what you’re 
looking for. On the other hand, one also realises the amounts of data missing for different 
categories - like “obstacles for innovative and non-innovative enterprises” where there is 
no data available for Denmark for the last two datasets (four years). For the sake of critical 
analysis, which will follow later on, that observation is important because missing data 
undermines the final conclusions of e.g. the IUS. For the sake of sector-specific analysis, 
though, it is a limitation to the chosen data, but regardless the large amount of data in the 
Eurostat database is much more valid to use than any self obtained data, because the 
analysis is grounded in nation wide data, that only institutions like Eurostat are able to 
have all at the same time. 

5. ANALYSIS (1st part)

The following analysis will seek to investigate and answer the research question; What can 
we learn about the innovativeness in the ICT sectors in Denmark and Spain by conducting 
analysis based on the concept of national innovative capacity, and what are the possible 
flaws and consequences embedded in measuring national innovation performance? 
It will do so by with the help of two different theoretical schools - innovation theory and 
science and technology studies. Both schools are too big to coin down to having one 
approach each, which is why I have chosen some specific concepts to apply to this 
specific research. These concepts will be further explained as they are used, so that the 
literature review together with the practical examples from the analysis can provide a 
fulfilling depiction of how the theory and literature are applied. Innovation theory and STS 
each have quite different focuses and this is why I find the combination of them so useful 
in investigating my subject more holistically. An important observation is that, in my case, 
the STS inspired analysis is only possible on the grounds of the innovation theory inspired 
analysis, since the latter needs supply (new) findings on the ICT sectors before STS can 
be truly beneficial for a critical perspective on both my own findings and the general 
characteristics of national innovation measuring. Thus the innovation relevant analysis will 
be presented first, after an introduction to the ICT sector, followed then by the STS 
analysis. 
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5.1 ICT sector // Sector J
In order to have better linkage between the empirical material and literature on the subject, 
the ICT sector, which is a concept widely used in both business and academic literature, is 
considered from here on out to also cover the Information and Communication sector/
sector J. According to NACE Rev. 2 of 2008 the sector (J) Information and Communication 
is placed within the “Knowledge Intensive Sectors (KIS)” and is further identified as a high 
knowledge intensive sector with the sub-sectors: Publishing activities (J58), Motion picture, 
video and television programme production (J59), Programming and broadcasting 
activities (J60), Telecommunications (J61), Computer programming, consultancy and 
related activities (J62) and Information service activities (J63). NACE is “just” a means of 
classification and doesn’t provide significant descriptions about the sector besides its sub-
sectors, but it does allow for extracting the right data from Eurostat, because Eurostat pulls 
on NACE classifications. Literature on ICTs on the hand widely covers what appears to be 
the activities within all sub-sectors of NACE’s identification, which is why the choice of 
putting ICT sector = sector J allow me to combine data and literature.

ICTs are according to various literature a great contributor to general economic growth and 
is very rapid growing in today’s society. Schreyer (2002) examines the role of ICTs as a 
source of capital services, delivering inputs to the production process and ultimately 
creating output growth. He argues that ICTs often are embodied in other, non-ICT services 
(sectors), and thus play a role a an intermediate input to capital good production (2002; 
409). In line with this, the OECD refers to ICTs as both different types of communications 
networks and the technologies used in them. The ICT sector combines manufacturing and 
service industries whose products primarily fulfil or enable the function of information 
processing and communication by electronic means, and the sector contributes to 
technological progress, output and productivity growth. Its impact can be examined 
directly, through its contribution to output, employment or productivity growth, or indirectly, 
as a source of technological change affecting other parts of the economy . Characteristics 6

like these make the ICT sector very interesting as a point of analysis, as was also 
mentioned in the introduction, because the national innovation capacities in this sector 

 https://data.oecd.org/ict/ict-employment.htm6
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arguably affects great parts of the rest of the industries. Meaning that an innovative and 
inclusive ICT sector with big probability will have a positive effect on all sectors that benefit 
from ICTs - which increasingly is becoming every single sector in modern economies like 
Denmark and Spain.

It is thus that there exists an innovative environment where ICTs thrive and develop, 
because it can bring about solutions to other links of the economy, and this environment is 
by many regarded as something the nation has to foster and set the frames for. Those 
frames are increasingly being identified by both academia, the business sector and by 
politicians, since innovation is becoming a bigger and bigger part of what is regarded as 
competitive advantages in a globalised economy. But even though it doesn’t (yet) have as 
big an impact as the national focus , the sectoral focus (sectoral systems of innovation and 7

production approach) is still very relevant to keep in mind. An initial interest for this 
research, as mentioned, is exactly the aspect of national measuring, which I personally 
find problematic at times. I’d prefer to not only distinguish countries’ ability to innovate by 
their national characteristics, but also give importance to more micro-oriented things. This 
plays an important part in my choice of using Porter et al.’s (2002) theoretical concept 
national innovative capacity. I say so because I find it to cover both the national and the 
sectoral (cluster-specific) systems of innovation, in spite of its name. I at least will attempt 
to use in a way where national and ICT sectoral characteristics are both investigated, 
because of their equal importance. 

There are vast amounts of research on the topic of innovation, as previously presented, 
and thus vast amount of thoughts on how we actually can determine a level of innovation 
in a given context - like in an entire economy, a sector or even a single industry or 
company. Theory on the subject is in particular interested in realised innovation - or 
innovation outputs - in society. There exists an agreement about the importance of the link 
between realised outputs and the determinants, that made them possible, but the thing 
being measured is often ultimately the outputs. Many do this through patents and others 
use the IUS framework, where more indicators are being considered. As said, in this 

 E.g within research and policy on innovation7
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research I rely on the concept of national innovative capacity, and even though the 
framework contains many entities for analysis, it also has a primary interest for outputs. 
One of the interesting elements for this research, then, becomes the investigation of 
outputs in the ICT sector. Especially because the national output scores - according to the 
IUS - differ quite a lot from each other. The output focus will be followed up on later in the 
analysis.

5.2 The three elements of “National Innovative Capacity”

5.2.1 COMMON INNOVATION INFRASTRUCTURE 

This first element can be broken down into the following parts, which Porter et al. (2002) 
regard as being the most crucial for having a strong common innovation infrastructure;
- A pool of scientist and engineers available
- Excellence in basic research
- Tax-based incentives for innovation and general openness of the economy to trade and 

investment

Given the common nature of the characteristics presented, all of the above can be argued 
to be quite general for all sectors in an economy, and the quality of this element should 
thus be found in general indicators or statistics. It is inspired by endogenous growth theory, 
which determine innovation - or production of ideas in an economy - on the basis of 1) an 
economy’s aggregate level of technological sophistication, and 2) the size of the available 
pool of scientists and engineers who may be dedicated to the production of new 
technologies. The common innovation infrastructure, though, posses more than ideas-
driven theory since it also entails more political factors like tax-based incentives or more 
academic related actions like excellent research. Innovative capacity depends, in this 
framework, in part on the overall technological sophistication of an economy and its labor 
force, but also on an array of investments and policy choices by both government and the 
private sector (2002; 905). The element is composed by the elements of research that 
concludes both policies, research and a capable work force as crucial for creating the 
proper infrastructure for innovation. 
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5.2.2 THE CLUSTER SPECIFIC ENVIRONMENT FOR INNOVATION 

This element is different, because we no longer look to the nation-wide broad factors. As 
the name indicates, the focus is on the specific environment for one cluster and to what 
extent that environment fosters innovation. A cluster is defined as geographic 
concentrations of interconnected companies and institutions in a particular field, which is 
why I find it valid to also define a cluster as a (national) sector. 

Figure 2 The Diamond Framework

Porter et al. (2002) argue that even though the 
common infrastructure - the first element of 
national innovative capacity - is important, the 
realised innovations and new products 
ultimately are introduced and commercialised by 
companies in their given sector, which makes 
this element crucial to go into depth with in 
order to evaluate innovative capacity (2002; 6). 
This is thus also the element that really supplies 
the framework for analysing the ICT sector in 
both countries. Specifically this diamond 
framework (figure 2) introduces four attributes of 
a location’s microeconomic environment that 
affect the rate of innovation in a cluster as well 
as its overall competitiveness;
- The presence of high-quality and specialised 

inputs
- A context that encourages investment coupled with intense local rivalry
- Pressure and insight gleaned from sophisticated local demand
- The local presence of related and supporting industries. 

Judging from the theoretical terminology, the focus on national or local circumstances or 
environment is obviously still very big - in comparison to the sector itself. Nonetheless the 
main agenda is to establish a framework for analysing a given sector, and I will use it with 
a sectoral systems of innovation approach in my analysis.
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The last element of the framework (presence of related and supporting industries) won’t be 
analysed in detail like the first three elements. This is due to the fact 1) of a lack of 
empirical quantitative material to analyse it, and 2) as will be shown in the coming 
analysis, that many industries are somehow related to the ICT sector, and thus an analysis 
into the specifics will most likely repeat previously mentioned conclusions.

The diamond framework is influenced by the idea that a strong innovation environment 
within national clusters is the foundation for innovation-based competitive advantage in 
many fields.

5.2.3 THE QUALITY OF LINKAGES 

The third element is not surprisingly then the element of the concept, which identifies how 
well the pre-mentioned elements are bound together. The companies and belonging 
sectors can’t realise innovation to the best of its potential if they can’t benefit from the 
innovation infrastructure. Also, as the model implies with its holistic approach, the quality of 
linkages isn’t relevant to discuss if one of the other elements are significantly present. 
Without a strong common innovation infrastructure, there aren’t any qualities to benefit 
from in the companies, and one could argue that if several cluster specific environments 
affect the rate of innovation negatively for companies, the common innovation 
infrastructure would suffer as well. As Porter and Stern coins it “the relationship (…) is 
reciprocal. Strong clusters feed the common infrastructure and also benefit from it (2001; 
6).” 

As a combination these three elements and their associated components make up a 
framework for assessing national innovative capacity, which hopefully also means that 
they can assist us in explaining how two countries’ innovative capacity can be so different, 
according to e.g. the IUS14. In order to do so, I will attempt to identify all elements in both 
countries. We will do so by pulling on data from multiple sources, and not necessarily the 
same used by Porter et al. to build their ranking. Important to mention is also that this 
research isn’t mathematical in the sense that it will use the theory to exact calculate 
rankings for the two countries. It will rather pull on the presented theoretical research on 
which the calculations are build and then investigate what the present empirical material 
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can tell me with that theory as support, and ultimately help me discuss some critical views 
on the findings and the idea of measuring national innovative capacity. 

5.3 ICT sector analysis in Denmark and Spain

The following analysis will attempt to combine theory - through the chosen framework - 
with other empirical material and real-life examples - through the use of Eurostat, WEF, 
Commission data as well as corporate and public documents in order to validly provide an 
investigation into the workings of the innovativeness of these sectors and into the possible 
differences in Denmark and Spain’s national rankings. The concept of national innovative 
capacity is in the centre of the analysis, as I will go through the three elements of it, but it 
will be supplemented by chosen relevant data.

5.3.1 COMMON INNOVATION INFRASTRUCTURE

I argue that this first element broadly can be compared to the first category of the IUS, 
“Enablers”, since the category seeks to capture the external drivers to innovation 
performance - meaning outside the firm’s own capacity. It is at least trying to capture the 
pool size of a valuable workforce as well as excellence in research, while perhaps missing 
Porter et al’s preferred focus on tax-based incentives for innovation and general openness 
towards trade and investment. The concept of external to the firm or common innovation 
infrastructures (whether one uses Porter et al. or IUS definitions) is inherently hard to 
apply to a sector, since it applies to the surrounding environment’s (the country’s) ability to 
foster innovation. Thus I will stay on national level when discussing these indicators in both 
countries. 

Looking at the “Enablers” category when comparing Denmark and Spain, there are several 
helpful indicators within the sub-categories of Human Resources and Open, Excellent 
Research Systems. The first dealing with workforce, the latter dealing with excellent basic 
research. Comparing the cases through these indicators, we get the following image 
(figure 3). 
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Figure 3 
Comparison 
DK & ES in 
Enablers 
category IUS

An image portraying a rather high normalised score for Denmark in both categories and a 
significantly lower one from Spain. In particular the Danish growth rate in Human 
Resources is obvious, where Spain has remained more or less static since 2008. Within 
Open, Excellent Research Systems we also observe a very high Danish score, especially 
in 2012 and 2013, where Spain - although growing a little bit - is far behind. Staying true to 
the theory, in the latter category, we do have to break down the category further though. 
The category has three indicators; International scientific co-publications, Top 10% most 
cited scientific publications and non-EU doctorates. Pulling on Porter & Stern’s idea of 
what is relevant, we must remember the only research related mention being excellent 
basic research. I argue that in their optics then, only the indicator of Top 10% most cited 
scientific publications (indicator 1.2.2) is relevant. In order to observe a single indicator, the 
category is broken down into its three components (see table 1), where we can then see 
that the differences in both indicator 1.2.2 and 1.2.3 are smaller, if not non-existing 
(indicator 1.2.3) and that the growth performance is higher with Spain on all three 
accounts. This indicates 1) that the high Danish score in the category of Research 
Systems is almost only due to its greater number of scientific international publications and 
2) that following on the indicator of top 10% cited publications, the difference doesn’t 
suggest a great performance gap - it rather indicates that Spain’s increasing number of 
publications are more excellent than the Danish publications. 
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Table 1 Data derived from figure 

7+8 (see appendix)

As mentioned the “Enablers” category doesn’t supply further useful indicators for capturing 
the theoretical concept of the common innovation infrastructure, like tax incentives for 
innovation and openness towards trade and investment, which means these insights need 
to be found in other places. The Commission, as mentioned in the data section, has 
conducted a study on tax incentives towards R&D in the EU in which they benchmark 
national instruments and their ability to give such incentives to firms. They do so through 
various measurements, e.g. the governmental expenditure on R&D tax incentives, R&D 
tax subsidy rates targeted start-ups and SMEs, reduced corporate tax on IP income and 
much more (Commission 2014a). Both Denmark and Spain have several instruments 
present on the benchmarking list. They conclude that Denmark has and is creating a 
strong incentive for R&D through their taxes, ranking them number 3, and Spain with a 
weaker incentive than Denmark, but still being ranked 8 out of 33 (2014, 118). The primary 
reasons for the difference in scores, I argue, are related to expenditure. As an example 
Denmark, as the majority of the European countries, but unlike Spain, implements tax 
credits for R&D in a volume-based way, while Spain does both volume-based and 
incremental tax credits . The volume-based way applies to all qualified R&D expenditure, 8

while an incremental scheme only applies to increases in R&D expenditure, and one of the 
best practice principles proposed in the Commission’s report is that volume-base R&D tax 
credits are preferred over incremental ones. Incremental R&D tax incentives may distort 
optimal investment planning and result in higher administrative and compliance costs 
(2014, 22). Meaning that tax credits are easier to come by under Danish circumstances, 
since they are provided to all R&D expenditure, while in Span, sometimes, tax credits are 

 See figure 9 in appendix8
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only provided when there is an increase - which for many - especially smaller - firms is 
hard to live up to. In general, though, the Commission suggests that Denmark and Spain 
have different strengths. Denmark is stronger than Spain when it comes to the 
administrative capacities surrounding tax incentives, while Spain is better at targeting their 
incentives correctly .9

Looking into the specifics of the ranking, the difference between the two countries doesn’t 
appear to be very large, which is also indicated by the only 3 vs. 8 rankings, but it does 
indicate that the Danish instruments are more capable of providing an environment where 
tax incentives, the government and the public institutions are more integrated. This points 
towards the role of the strong government as an important tool and institution in facilitating 
innovation, as is also highly discussed in the literature on the subject. 

Summing up, both common innovations infrastructures appear rather strong, with each 
their weaknesses. Looking at only the relevant indicators from the IUS, Spain appears 
particularly more strong than the IUS suggest, with a fast-growing capable work- and 
research force available. Denmark does too, but not necessarily much better, and 
especially not growing at the same pace. Looking at the tax incentives in both countries, 
we see the countries obtaining a high score, both being in the top 10, but still with 
Denmark at the top. I argue that Denmark has a distinct advantage in its strong national 
management, and that Spain suffers from its lack of governmental and public institutional 
overview, which becomes apparent from the “organisation” rankings. One has to 
remember the difference in size between the two countries, and the Danish tradition for 
centralising its power as opposed to Spain’s very fragmented and decentralised style of 
government. It only seems relevant to the discussion about common infrastructure to take 

 According to the Commission’s framework for best practices, the difference in administrative 9

capacities (organisation) between DK and ES refer to 1) decision time, meaning fast refunds or 
external finance, 2) public consultation, meaning help to improve transparency in policy decisions 
and 3) evaluation, meaning planned or regular to consider the effects of policy decisions. The 
difference in targeting is visible in 1) firm age, meaning greater targeting of young firms, 2) 
negative tax, meaning providing (small) firms with cash refunds in case they do not have profits 
and 3) carry-over provision, meaning the option to carry forward all or part of tax benefits based on 
R&D expenditure to other years. 
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this into account, and the analysis indicates that Spain posses the human capabilities, but 
not the administrative capacities to fully make use of them. 

5.3.2 THE CLUSTER SPECIFIC ENVIRONMENT (THE DIAMOND FRAMEWORK)

Before going in to the cluster specific conditions, we need to establish some general 
details about the sector. As was mentioned in the introduction to the analysis, in order to 
apply Eurostat data to our ICT data and literature, we put ICT sector = Information and 
Communication sector (sector J). In doing so we can extract the following insights about 
the amount of total firms in each country, the amount of innovative firms within the sector 
and further a specification of sub-sectors. 

Table 2 Innovative Enterprises in sector J

Looking into these characteristics of sector J, we have the total number of enterprises in 
Denmark (977) and Spain (4396) which will be useful for comparison throughout parts of 
the analysis, and one sees that the overall national difference between percentage of all 
innovative firms (including abandoned/suspended innovation activities) are DK: 62% and 
ES: 51% (Table 2). As expected Denmark scores higher than Spain, but both countries’ 
numbers are rather high compared to other sectors .  10

 See figure 410
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One can argue that this has to do with the sector itself and the identification of “type of 
innovation”. Many companies are able to answer “yes” to whether they have been working 
on any innovation - including the abandoned, suspended and on-going innovations - and 
within sector J there apparently exists a quite high amount of attempting to introduce some 
type of innovation. It is, though, also important to take into account that the numbers of 
enterprises don’t all match each other. E.g. there is only accounted for 3.471 Spanish 
enterprises in the sub-sectors - meaning that we don’t know the characteristics of the 
remaining 925 enterprises. It must has to do with the missing data on two of the Spanish 
sub-sectors (J59 and J60), but regardless it poses a challenge for making claims about 
these enterprises, and needs to be considered when doing more narrow analysis.

So at a first glance, we are left with the impression that the innovation activities in the 
chosen sector are quite high compared to other sectors in both case studies. As 
mentioned we also see the same pattern of the IUS - being Denmark performing better 
than Spain - but the 11% gap between is much smaller than the general national scores 
from the IUS. 

5.3.2.1 “Input conditions” 

Going more into detail with the components of the diamond framework (see figure 2), data 
from several sources is once again necessary. One can argue that in the case of “input 
conditions” the component has big similarities with the common innovation infrastructure 
since it also deals with the quality of human resources and a strong basic research 
infrastructure. Remembering the findings from table 1 and figure 2 dealing with research 
systems and human resources, we can recall that Denmark perform very well in both, 
especially thriving in human resources in both current and growth performance, while 
Spain is lacking behind in the same context. In regards to research systems, I argued that, 
from Porter et al.’s point of view, Spain is showing more potential when it comes to 
producing excellent research (most cited) than Denmark based on the growth margins. 
One has to remember, though, that the diamond framework emphasises the input of more 
scientific, technical and managerial resources, which isn’t taken into account by the 
Eurostat CIS data underlying figure 2, and that the findings, I just summed up, were pulled 
from national-level scores. One way to get past that is by using other data. Human 
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Resources in Science and Technology (HRST) is another departure for data extraction in 
Eurostat, where one can choose between different types of HRST data, and where 
especially HRST with tertiary education by age, field of education and occupation is 
relevant for me. I say this because it allows me to focus on specific human resources; 
science, mathematics and computing. This both fits better with the diamond frameworks 
focus on technical assets as well as the sector focus on e.g. computing. I don’t argue that 
the data exactly targets all human resources in the ICT sector, it might both leave some 
ICT workers out and let some non-ICT workers in. Also it only has to do with human 
resources - not excellence in research or information infrastructure, which are other 
important parts of “input conditions”. But it does however provide more specific insights to 
the sector than the national level data does, which is exactly the point.

Table 3 HRST with 
tertiary education as % 

of total population

When extracted, the available data suggests something interesting (see table 2,5). Spain 
appears to have a a higher amount of people being educated with a tertiary education (or 
more) within the field I consider to cover parts of the ICT sector. This at least suggests that 
on sectoral level, the difference in human resources is not at all the same as on national 
level, and that Spain actually has a greater pool of relevant human capital to help create a 
strong cluster, than Denmark does. 

Moving towards the other three parts of the diamond framework, we also move in to the 
specific sector and the sector’s characteristics regarding demand conditions and context 
and rivalry. A thorough analysis of these characteristics could fill an entire thesis alone, 
given their broad nature, which isn’t possible in this given research. Rather I will attempt to 
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determine the most general and important things about them, so that those findings can be 
taken into context with the remaining objects of analysis.

5.3.2.2 “Demand conditions” 

Porter et al. (2002) argues that the presence of big domestic demand for advanced goods 
as well as a sophisticated and quality sensitive customer group will raise the incentives to 
pursue globally novel innovations. Thus the type and intensity of demand is highly relevant 
for a sector’s feeling of encouragement and ultimately ability to offer new-to-the-world 
technologies and solutions. As previously mentioned, the ICT sector is also inherently 
connected to (almost) all other sectors in a national environment, and thus the domestic 
demand for advanced ICT goods in great part comes from the business and public sector 
in general. Hansen & Serin (2010) argue on a general scale that through the quality of 
demand, the public sector is an important partner for the ICT sector and has strong 
influence on its development conditions. In this context, a great number of large and small 
projects have been established in which the innovation achieved also benefits the rest of 
businesses that use ICT, particularly the ICT business itself. Therefore, a strong public 
sector demand for ICT solutions is a key requirement. On the private business side, 
Hansen & Serin (2010) also argue that a development in which the technological 
development in the ICT sector has resulted in reductions in transaction costs, which in 
combination with deregulation of international trade in services has helped to foster grow- 
ing international trade in ICT services in other sectors, and this growth has resulted in an 
increased complexity and specialisation in the ICT field (2010; 5). 

This means that the industrial and institutional demand for advanced ICT is central for the 
development and thriving of the sector, and thus that the level of technical sophistication in 
both countries is an important element in the intensity of their domestic demand. In order 
to attempt and investigate these features in a country, I’ve chosen to use the Digital 
Economy and Society Index (DESI) as was also introduced in my data section, because of 
its inherent analysis about digital strengths and weaknesses in European countries. 

Denmark is one of the first countries to completely digitalise its communication between 
government and citizens, and has been labelled as the “most digital” country in Europe in 
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2015 according to the Commission (Commission 2015c). In the same press release, and 
according to DESI, Spain is located on a 12th place (see figure 5). The index gives 
snapshots, per country, of connectivity (how widespread, fast and affordable broadband 
is), Internet skills, the use of online activities from news to shopping, how key digital 
technologies (e-invoices, cloud services, e-commerce, etc) and digital public services such 
as e-government and e-health are developed (Ibid.), meaning that it is a quite widespread 
analysis of both the public and private sector’s digital performance. The ranking is broadly 
put done through the weighing of 1) connectivity, 2) digital skills (human capital) 3) online 
activities, 4) digital public services, and 5) integration of technology (business use) (Ibid.). 
The last two combined make up the mentioned characteristics which create an industrial 
and institutional demand for advanced ICT, and the level of performance in those two 
should thus suggest if that demand is present.
The same goes for the first three - making up a more private and skill-based demand   
group, which haven’t been touched upon up until this section. The greater the digital skills 
(human capital), level of national connectivity and online activities (use of internet) the 
more quality-demanding customer group. Data derived from DESI (see figure 4) suggests 
that Denmark performs above both EU and cluster (top-scoring countries) average, while 
Spain only outperforms the EU average when it comes to digital public services. 

Figure 6 Digital 
Economy and Society 

Index (Spain vs. 
Denmark)

This - quite obviously - suggests that in the context of the diamond framework’s demand 
conditions, Denmark (both in terms of public, private or corporate use) has an audience 
demanding more high-quality solutions than Spain does, and thus a greater incentive for 
continuous innovation. 
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5.3.2.3 “Context for firm strategy and rivalry” 

This part of the framework seeks to investigate to what extent the local context 
encourages investment in innovation-related activities, and relies on the notion that 
competent competition fosters innovation within a cluster, because firms benefit from being 
first-to-market. Meaning that firms’ innovations are properly protected - through IP 
infringement or software privacy. It is influenced by the idea that domestic rivalry has a 
positive and significant relationship with trade performance, particularly when R&D 
intensity reveals opportunities for dynamic improvement and innovation (Sakakibara & 
Porter, 2000). Meaning that the greater amount of domestic policy towards competition, 
the greater the risk of slowing down the innovation performance. Here Sakakibara & Porter 
(2000) don’t refer to laws that regulate in some sort with technological development, like 
the just-mentioned IP and software protection, since that would be in straight counteraction 
with some of the other elements of national innovative capacity, it rather refers to policies 
attempting to directly regulate competition through e.g. antitrust laws.

In order to determine any of these strengths or weaknesses, I argue the usability of parts 
of the Networked Readiness Index (NRI), published in the The Global Information 
Technology Report in 2015. The composite indicator as a whole - including all indicators - 
isn’t fulfilling for me to investigate the context for firm strategy rivalry, since the NRI rather 
measures a country’s competitiveness outwards instead of looking at the present 
competitive environment inside the sectors. It can, though, supply some perhaps helpful 
findings concerning the national sector specific environments, as was also the case with 
the use of DESI. I argue its usability because the NRI has a category called the 
Environment Subindex, in which it benchmarks countries based on their 1) political and 
regulatory environments and 2) business and innovation environments only in terms of the 
ICT sector (2015, 5). 

The Political and regulatory environment pillar assesses the extent to which a country’s 
political and regulatory environments facilitate ICT penetration and the development of 
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business activities. It does so by measuring the extent of intellectual property rights 
protection, prevalence of software piracy, the efficiency and independence of the judiciary, 
the efficiency of the law-making process, and the overall quality of regulations pertaining to 
ICTs (Ibid.). These indicators apply to the important factor of encouragement to investing in 
innovation related activities, which in the diamond framework is half the concept of a good 
context, because they capture how well a firm can expect to keep their innovations save, if 
and when they are commercialised, and the consecutive effectiveness of legislation. 

Regarding the other half of the context, we have the importance of competition. Here, I 
argue, we can use the second part of the Environment Subindex; The business and 
Innovation environment. The Business and innovation environment pillar gauges the 
extent to which the business environment supports entrepreneurship by taking into 
account measures of red tape, the ease of starting a business, and taxation. It also 
measures the conditions that allow innovation to flourish by including indicators on the 
overall availability of technology, the intensity of competition, the demand conditions for 
innovative products (as proxied by the development of government procurement of 
advanced technology products), and the availability of venture capital for funding 
innovation-related projects (Ibid.). Besides the observation that the NRI is quite possibly 
influenced by Porter et. al’s diamond framework (with its reliance on taxation and 
demand), I must admit that the indicator is broader than only the intended focus of 
domestic competition. I intend to still use its findings, though, to get a picture of the more 
general corporate environment in the ICT sector in Denmark and Spain, since the NRI and 
WEF seem to be some of the best tools (to my knowledge) to get quantitive knowledge 
about the sector specific conditions. 

In the first pillar (political and regulatory environment) we can observe that Denmark 
reaches the rank 16 out of 143, while Spain only reaches the rank 60 (2015; 9). In the 
second pillar the situation is similar for Denmark - ranking 18 - while Spain is relatively 
better than before - but still ranking 47 (Ibid.). 

These findings aren’t much different from the other ranking initiatives, we’ve looked at so 
far, ranking Denmark higher than Spain, but this is probably the one with the greatest 
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difference between the countries. This is noticeable because the NRI is also the only index 
strictly focused on the ICT sectors. As was mentioned in the presentation of data, I don’t 
know a lot about the construction of this index, and it can’t be broken up to extract specific 
data, like is possible via Eurostat. That is a hindrance and a limitation to the use of the 
index itself, but the NRI does nonetheless suggest that Denmark supports a stronger 
environment for encouraging innovation-related activities in the ICT sector through its 
strong regulatory bodies. Likewise it indicates that the business and innovation 
environment is better in Denmark, and for the sake of staying in line with the concept of 
national innovative capacity, we can conclude that in regards to competition amongst 
locally based rivals the competition is likely higher or more intense in Denmark than Spain.

Even though I’ve argued for the usability of the NRI based on the fact that it is more sector 
specific and that is is inherently focused on only one sector, it still relies heavily on 
characteristics that are common to basically all national sectors. In particular in the 
“business and environment” pillar where taxation, start-up conditions, etc. are central. This 
notion will be more thoroughly commented on later, but it is an example of how even a 
sector-specific ranking tool is influenced by the NSI literature and the general systemic 
approach to innovation, as was gone through in the literature review. The diamond 
framework also - even though it focuses on clusters - have several elements that aren’t 
cluster-specific, but rather nation-specific that all clusters most likely share in a country. 

5.3.3 THE QUALITY OF LINKAGES

Moving away from the first two elements of national innovative capacity, brings the 
analysis to the third element - the linkages between the mentioned first two element. The 
theory doesn’t explain the linkages-element much in detail, which could be because of the 
notion of “linkages” is supposed to be broad. But to put it briefly, the strength of linkages 
(institutions and networks linking the common infrastructure with the cluster specific 
environments) are believed to influence the extent to which the potential for innovation 
induced by the common innovation infrastructure is translated into specific innovative 
outputs in a nation’s sectors, thus shaping the realised rate of national innovative 
productivity (Porter et al. 2002). This calls for en interest in - for example - the level of 
which clusters and the common infrastructure cooperate.
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The focus on cooperation is also regarded as an important entity for the IUS, which is why 
they implemented these insights in their CIS surveys. The data extracted for this table 
(table 4) is the same data used for calculating the indicator from the SII called “Innovative 
enterprises (SMEs) cooperating with others”. 

Table 4 Types of co-operation in sector J

An important observation is the focus on small and medium sized enterprises (SMEs) as 
we are now in the category of Firm Activities. According to the IUS methodology report 
“[some of] the indicators are limited to SMEs because almost all large firms innovate and 
because countries with an industrial structure weighted towards larger firms tend to do 
better.”  This requires that from the extracted datasets, only the relevant enterprises are 
being calculated with. The percentage of firms (enterprises) calculated from the total 
number (both innovative and non-innovative) of SMEs within the sector of Information and 
Communication, which is DK: 937 and ES: 4.321. In Eurostat/the Commission that means 
working with the enterprises having 10-49 and 50-249 employees .11

Staying true to the national innovative capacity concept and the notion of linkages, I argue 
that it might only be some of the CIS extracted questions that are relevant - given that 
linkages are usually regarded as a formal or informal institution or network (Porter & Stern, 

 http://ec.europa.eu/enterprise/policies/sme/facts-figures-analysis/sme-definition/index_en.htm11
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2002; 6) (that actually can establish a strong link) and not singular clients, customers or 
suppliers. Thus the relevant being;
1) Enterprises cooperating with universities or other higher education institutions,
2) Enterprises cooperating with governments, public or private research institutions, and
3) Enterprises cooperating with consultants or commercial labs.
Ultimately the last; 4) enterprises cooperating engaged in any type of cooperation can also 
prove helpful. 

Limiting the findings to these statements, it is clear that in both examples concerning 
cooperation with public institutions (1 + 2 ) Spanish innovative SMEs do it significantly 12

more than Danish. Additionally Spain has a bigger percentage of general co-operation with 
external partners than Denmark. In fact 36,7% of innovative SMEs in Spain are said to 
have engaged in any type of co-operation, while only 30,1% of innovative Danish SMEs 
has said to do the same. On the other hand we see 15,3% of innovative Danish SMEs 
cooperating with consultants or commercial labs, while only 7,1% of Spanish SMEs do so.  
This doesn’t fit well with the big difference in national scores (from the IUS) about this 
specific indicator, nor the fact that Denmark generally scores higher in this sector. 
Denmark might have a high score relatively to the EU average score, but the overall 
growth performance of Denmark within this indicator surely indicates that Denmark isn’t at 
all growing at the pace of Europe, while Spain is actually experiencing growth a bit above 
average . It is comparable to what I found under “input conditions”, where Spain has a 13

higher growth rate than Denmark when it came to human resources. So we get the idea 
that Spanish enterprises have a bigger tendency to cooperate with public institutions, such 
as government or universities, while Danish enterprises tend to do so with private 
institutions. According to Porter et al. especially the linkages through educational 
institutions are valued high, so he would argue that Spain’s efforts are more important, but 
it is also important to remember that the amount of collaboration doesn’t directly suggest 
the quality of the institutions, but perhaps more so it indicates the enterprises’ willingness 
to cooperate and seek information outside the walls of the enterprise. In regards to quality, 
I will now look at the outputs of the innovation-related activities. 

 1: DK 7,3 vs. ES 15,0 2: DK 5,5 vs. ES 12,212

 Figure 7 & 8 in appendix13
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5.4 Outputs
In applying the national innovative capacity framework on the specific ICT sectors in 
Denmark and Spain, several things have been covered and analysed. But as mentioned in 
the beginning of the analysis, there is a crucial element of realised innovation or outputs  
still to be discussed. Because one of the most important characteristics about having great 
innovation potential is the actual introduction and commercialisation of innovation in all 
shapes. Outputs are measured in various ways, but most often the realised level of 
innovation is seen through number of international patents, as is also the case with Porter
et al. (2002); Ultimately, our approach is based on the assessment that patenting rates 
constitute “the only observable manifestation of inventive activity with a well-grounded 
claim for universality” (Trajtenberg, 1990, p. 183), a judgment reflected in prior work 
employing international patent data (Evenson, 1984; Dosi et al., 1990; Cockburn and 
Henderson, 1994; Eaton and Kortum, 1996, 1999; Kortum, 1997; Vertova, 1999). (2002; 
909). This means that the ultimate conclusions made about national innovative capacity by 
this framework is a combination of all previous mentioned indicators and patents.

Figure 10 Predicted / 
mil. people 1973-95

One of the concluding images on patents are presented in Figure 10, where we see a 
rather big difference between Denmark and Spain. The chart, unfortunately, is old but does 
nonetheless show an almost stagnation in Spanish patents pr. million inhabitants since the 

Page �  of �39 68



Anna Skytte-Rasmussen
ESST Master Thesis

Autonomous University of Madrid
IT University of Copenhagen

70’s, while Denmark has shown quite big growth since the mid 80’s. One has to remember 
that the chosen theoretical framework is meant to indicate - as the name suggest - national 
innovative capacity, and thus isn’t initially made for ranking sectoral innovative capacity. 
What we realise, though, when looking only at sectoral and newer data is that the findings 
are quite similar on sectoral and national basis, when looking only at the ICT sector in 
regards to patents (figure 11 ). So for some reason very few patents are either applied for 14

or granted in Spain in comparison to Denmark both on sectoral and national basis. This 
surely is an indicator of more realised innovation in Denmark than in Spain.

Figure 11 patent / mil. people in 
ICT 1995-2008

That aside for now, the IUS also deals with outputs, but does it differently than relying on 
patent data. Rather the IUS actually places the few indicators around patents under “firm 
activities”. The composite indicator SII has an entire category called outputs, which is 
made up of 6 indicators (see figure 1). As mentioned earlier the category of “Outputs” is 
attempting to capture the results of the firm activities (Commission, 2014B), and one can 
argue that this category suggests how well the first two categories complement each other. 
The hypothesis must be, much like the reciprocal notion in Porter et al. (2002), that with 
the right enablers and belonging innovation-related activities at enterprise level, the better 

 Eurostat data only provides patent data up until 2008, which is unfortunate taken into account 14

the global financial crisis. 
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the chance of good results - of measured outputs. On national level (see table 6) DK 
performs in particular high in the sub-category of “Innovators” (0,70 vs. 0,38) and slightly 
higher in “Economic Effects” (0,63 vs. 0,50), meaning that the category of “Innovators” is a 
part of pulling up the national score, thus making it interesting for a thorough look. The 
category have three indicators , and two of them are based on CIS data, while the last 15

one is completely new and yet doesn’t have data available (Commission 2010). 

The indicator “SMEs introducing product/process innovations” captures innovation as 
measured by the introduction of new products (goods or services) and processes to 
innovation in manufacturing activities. “Higher shares of technological innovators should 
reflect a higher level of innovation activities” (Commission 2010). While the indicator 
“SMEs introducing marketing and/or organisational innovations” prioritise to capture the 
extent that SMEs innovate through non-technological innovation (see table 7 and 8). 
Especially indicator 3.1.1 suggest that Danish firms realise more product innovations than 
Spanish firms (23,2 % vs. 15 %), while process innovations are more equal (11,2% vs. 
8,7%). In regards to indicator 3.1.2 there is a distinction between marketing-specific or 
organisational-specific types of innovation, and the same pattern of a lower percentage of 
Spanish firms innovating repeats itself in marketing (17,5% vs. 10,5% in average), while 
there is almost no difference in organisation (19,5% vs. 18% in average) mainly because 
of Spain’s big number of firms doing innovation in enterprises that introduced new 
methods of organising work responsibilities and decision making. 

Though not being able to calculate the normalised score for Denmark and Spain (like in 
table 6 and in the IUS) within the ICT sector, I must suggest that the scores wouldn’t be 
just as big on sectoral level as they would on national level, at least judging from the two 
mentioned indicators. The third indicator, about employment in fast-growing firms in 
innovative sectors, is as mentioned done by the IUS without any data available to 
investigate it on sectoral level.  

 SMEs introducing product/process innovations” (sector 3.1.1), SMEs introducing marketing and/15

or organisational innovations (sector 3.1.2), and 
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5.5 Concluding comments
Some individuals within the sphere of innovation, e.g. business people in the private 
sector, argue for less control and meddling from authorities in the creation, production and 
not least commercialisation of innovations, because “creativity thrives without boundaries”. 
Yet the more systemic approach to innovation and the important role of public institutions, 
legislation and regulations still appear to be highly important in realising innovation today. 
This can at least to some extent be confirmed when using the concept of national 
innovative capacity as have been done in this research. The two approaches to looking at 
output, through either patents or the IUS indicators, are not the only ways to investigate 
“realised innovation”, but they are nonetheless widely used and regarded valid. They both 
indicate that Danish firms are realising more innovations than Spanish firms are, though 
the patents display a much greater difference than the indicators. Whether or not one 
believes that these outputs are useful in determining whether a sector is innovative or has 
innovation potential, I must admit that it in particular is insightful to see the great difference 
in patents granted in the ICT sector in both countries, and I can’t help but try and combine 
the output findings with the other findings from the theoretical diamond framework 
analysis. 

Through the at least three benchmarking initiatives used throughout the first part of the 
analysis, one continuously observes that Denmark scores higher than Spain, but - very 
importantly - I don't find the level of difference nearly as high as it is suggested by e.g. the 
IUS. Nevertheless, though, there is a difference and I argue that a high level of 
connectivity, a strong public sector and government are what divide the countries most. 
There are plenty of human capital in regards to input in both countries - Spain even has 
more excellent human capital within the field as was shown in “input conditions”, but this 
capital isn’t benefitted from sufficiently it appears. The tax incentives towards R&D are, 
according to the Commission, better in Denmark, and so is the information infrastructure, 
thus connecting especially the public institutions to the use and growing demand for new 
ICTs. One can’t help but see the relationship between these important national differences 
and the level of patents in ICTs. Porter et al. would argue that the linkages between input 
(common innovation infrastructure) and sector (cluster specific environment) is better in 
Denmark than in Spain, which is ultimately responsible for the differences in realised 
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innovation. But we’ve also seen that Spain actually have a high amount of collaboration 
with universities and governmental organs, which is paradoxical. From a theoretical view, 
one must consider if it the quality of collaboration or institutions is then the issue. And 
since I have shown that there exists a strong research environment, with mentioned big 
amounts of excellent human capital in both countries, but only high amounts (as well as 
growth) of patents in Denmark, one must especially consider if the innovation specific 
policy on national level is the problem. Edquist (2014) argues that amongst researchers 
today the traditional linear view on innovation is basically non-existing, but that we still 
experience large traces of it in European policies, and that the dividing line is to be found 
somewhere between the scientific research community and the policy-makers 
(administrators and bureaucrats) (2014; 1). This is a hard thing to measure within only one 
thesis, but if the reasons for difference in input and output can be found in specific policies, 
it could be an interesting topic of analysis as field work in the future.

I argued previously that the concept of national innovative capacity was chosen, because 
it to some extent possessed both national and sector-level points for analysis. In using the 
diamond framework and applying it to the ICT sector, I’ve attempted to the best of my 
ability to keep it sector-specific, because the additional elements are more nation-specific, 
but I’ve also realised that keeping it sector specific isn’t an easy task to do. I would argue 
that perhaps only  the section of “demand conditions” is truly sector-specific, because the 
quantitative data available for looking at it has been constructed on sector-level. The 
remaining sections have all been forced to also implement (through my own choice of data 
of course) national characteristics. Following a sectoral systems of innovation approach, it 
would be more relevant to consider the various elements within the sectoral boundaries, 
which affect and shapes it. Malerba (2002) would argue for identifying the knowledge 
base, technologies, inputs, demand, and agents in order to better understand if and why a 
sector thrives or not (2002; 248).
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6. ANALYSIS (2nd part)

Performing a national innovative capacity analysis on the ICT sector in Denmark and 
Spain leaves me with very interesting findings, which have just been summed up. They 
might have applied an element of surprise and new thoughts to this specific area of 
research, which in my opinion is very important on such a relevant matter, but a thoroughly 
holistic analysis isn’t complete without additional critical analysis. This brings me to the 
second and last part of this paper, the STS inspired approach to the subject of innovation 
performance - both in the ICT sector and in general. As was more or less briefly introduced 
in the literature review, the specific theoretical branches are found in the concepts of black-
boxing, performativity and standardisation. All three concepts, I argue, are related to the 
overall concept of complexity in science. Complexifying as an action should be seen as a 
positive rather than a negative, because any thing - in my situation a technology, a 
measuring model, a classification or a ranking - has initially with great possibility already 
been simplified. In this view complexifying is rather being true to the “thing’s” content 
instead of being simplistic and thus blind to hidden aspects. Complexity is in this way 
closely linked to the “school” of Actor-Network Theory (ANT). ANT is based on the idea 
that the world is increasingly becoming more intangible and complex, which is why ANT 
itself is a complex approach. ANT does not seek to sort, weed or untangle reality; it seeks 
to add to it (Latour, 2004). All of the mentioned theoretical branches do in some aspects fit 
into the stem of ANT, but only because of the inherent dynamics and “wiggle-room” in ANT. 
I say this, because ANT initially is meant as an approach to investigate issues, 
controversies or black-boxed subjects by following the actor, meaning understanding as 
many related parties - human and nonhuman actors - to an issue as possible and thus the 
networks between them to understand dynamics like power structures and hidden 
patterns. My research is on the other hand still interested in opening up the black box of 
my subject, just not through this follow the actor approach, but rather through discussing 
the scientific and technological somewhat questionable basis for innovation measurement 
through the STS lens. 
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6.1 Why STS?
I initially found the general theme of national rankings on any given matter to be very 
relevant for this type of critical analysis, because it is becoming increasingly used in 
academia, business sectors, policy making organs etc. and because with its seemingly 
growing popularity, the greater the risk for simplistic findings, with an ultimate risk of 
policies being made on wrong terms. When it then comes to ranking innovative capacity, 
and determining the future potential of an entire nation’s innovation outputs, it becomes 
particularly important to “open up the black box” in Latour’s own terminology. It does so 
because we, as European countries, are part of en economy whose economic future rely 
heavily on our abilities to compete on other things than production- or labor costs, but 
rather on new-to-world ideas, new business models and innovation in all imaginable 
shapes. When an entire nation (or in fact many nations ) are then labelled inferior in those 16

capabilities, can we 1) be sure that labelling is accurate (enough) and more importantly 2) 
understand the possible consequences for doing so?

In conducting research on this topic and while doing the sector specific analysis through 
the Porter et al. theoretical framework, it quickly became apparent that benchmarking 
initiatives are inescapable in national comparison. The presence of various initiatives is not 
a surprise for me, per se, but I was still amazed about the amount of ranking systems we 
have in the European Union, not alone in the world. The idea of looking into the ICT 
sectors in Denmark and Spain through a scientific theoretical framework, without using its 
measuring calculations, came from the wanting of not relying on one tool alone (e.g. the 
IUS) to provide a picture of the countries innovativeness. Yet when trying to escape one 
ranking system, you stumble onto another one (e.g. the WEF), and I end up using one’s 
findings to be sure the first one’s was reliable, and it goes on and on. 

My concern is then - that we are comparing and measuring countries’ performances on 
pretty much everything they do, and the measurements are increasingly connected to 
each other, because they either pull on each others’ findings or pull on the same data. Are 
the initiatives helpful? Are they responsible? I don’t suggest to be smarter or more 

 Croatia, Czech Republic, Greece, Hungary, Italy, Lithuania, Malta, Poland, Portugal, Slovakia 16

and Spain belong to the group of Moderate innovators.
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nuanced than the experts constructing these tools, and I don’t suggest that they aren’t 
helpful or responsible. Rather I am inspired by the STS approach to science and scientific 
findings that we take for granted, as well as the increasing amount of critical literature 
dealing with national innovation measurements in particular, because I think it is important 
we acknowledge that science has consequences - and thus that national rankings aren’t 
objective or universally true, but rather are indications from a limited point of view. 

6.2 Theory recap
As was presented in the research question, and as should be obvious from the previous 
paragraphs, a central objective of this part of the analysis is to identify (some of) the 
problems with and consequences of current measurement methods. Through an ANT 
inspired approach this means looking at the relationship between technology (the 
classifications) and the societies it influences, and this will be done by going through my 
own findings with the concepts of performativity and standardisation in mind.

6.2.1 STANDARDS

As mentioned previously, Lampland and Star’s “Standards and their stories” (2009) identify 
the following important characteristics in standards;
- Standards are relative to communities of practice (social worlds); that is, one person’s 

well-fitting standard may be another’s impossible nightmare.
- Standards are increasingly linked to and integrated with one another across many 

organisations, nations and technical systems. 
- Standards codify, embody, or prescribe ethic and values, often with great consequences 

for individuals. 

In regards to the specific subject at hand in this paper, being ranking of national innovation 
performance, I argue that the process of standardisation and standards themselves are 
present in several ways, and the mentioned characteristics can help identify them. A very 
obvious example is the Community Innovation Survey (CIS) data which make up 6  of the 17

 Non-R&D innovation expenditure, SMEs innovating in-house, SMEs collaborating with others, 17

SMEs with product/process innovation, SMEs with marketing/organisation innovation, Sales of new 
to market or new to firm innovations. 
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25 indicators in the SII. This data is constructed based on surveys filled out by enterprises 
in the given European countries. It is voluntary to participate in the survey, meaning that 
country data changes from year to year based on participation. The fact that such a big 
part (almost 25%) of the IUS - hence the perception on countries’ ability to be innovative - 
is constructed based not only on a voluntary survey, but a survey in general, which by 
definition is a type of form (thus a standard), being filled out for quantifying reasons, is 
highly problematic from an STS point of view. If we acknowledge that standards are 
relative to social worlds and have prescribed values, we must consider if the CIS is 
producing or reproducing conclusions (or stories in Lampland and Star’s terminology) 
before and after being filled out. 

6.2.2 PERFORMATIVITY

Performativity theory is a branch within STS that takes many shapes, which should been 
have made clear in the literature review. The shape, or part, of performativity theory that 
interests this research is found in the literature dealing with construction of science and the 
cross-fields between sociology and “natural” science - basically the basis for ANT. It 
sometimes isn’t even identified as Performativity in the literature but I argue that it can be 
put in the same category. The relevant essence of performativity is that no science, fact or 
truth is exempt from subjectivity, because everything performs, and performance has 
consequences. In this way the notion of performance is very different from the traditional 
innovation performance, because the latter is an outcome that we take more or less for 
granted, while the first discusses how that outcome performs in itself. Meaning that when 
e.g. the IUS concludes that Spain is a “moderate innovator” - this identification performs 
and shapes reality, and in the eyes of performativity theorists this is problematic and 
underestimated. 

Conquergood (1995) argues that performativity should be discussed in its relation to texts - 
meaning academic publications etc. - because the fundamental need for simplifying 
cultural complexity in words, schematic authority and textual productions is a negative 
consequence of our scriptocentric Western world. (1995, 26). Conquergood, thus, is 
interested in how findings are presented, and how the textual (re)presentations of those 
findings lack the depth of practice. Others, like Callon (1993), are rather interested in the 
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production of findings and especially the facilitating of understanding technological 
development (1993, 83). His views are interesting because he attempts to apply a 
sociological layer to technology, and argues that all technological advance, development 
and tools are inherently social. I argue that the sociology embedded in the technology 
behind rankings of innovation performance and the mere presence of quality ICTs in a 
sector or a country should be assessed more critically than it has been until now. 

The two theorists have different focuses, but shared between them is the almost non-
existing interest in the conclusions/findings/results themselves. They rather find the 
process of a conclusion becoming real (Callon) or the format in which the conclusion is 
represented (Conquergood) to be relevant. In some ways the performativity inspired 
theories are similar to those of Standards, which is often the case within STS, because of 
their underlying conviction that science and technology both shapes and is shaped by 
politics, the public, the single scientist, the present networks and inherent power 
structures, and many other human and non-human actors. Basically the acceptance of the 
inevitable presence of subjectivity is in the centre of these theories. Especially Lampland & 
Star and Callon is concerned about subjectivity, while Conquergood is more explicit about 
the risks of simplicity in textualising everything. 

6.3 Implementing theory
Applying the theory of standardisation and performativity to the issue at hand, I will identify 
areas, within my own research and findings as well as the general characteristics in 
current measurement methods, that can be criticised through the theoretical lenses. The 
analysis will seek to 1) show reprehensible practices of standardisation, 2) consider if or to 
what extent the findings perform or the format(s) could be simplifying the conclusions 
about national innovation potential and 3) discuss the possible hypotheses constructed by 
developers of ranking systems, which have influenced the making of e.g. composite 
indicators. It can be a difficult task to make practical claims or findings within the world of 
STS, since the discussion for some ends up being just that, a discussion. This is due to 
the lack of traditional “hard evidence”, which exactly is one of the cornerstones in the 
theory - that scientifically legitimacy isn’t always based on quantitative or measurable data. 
Yet to some extent it can within any academic discipline be difficult to make claims without 
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this type of “hard data”. My analysis obviously will be influenced by this, but I will 
nonetheless attempt also (as was the initial research strategy) to base my conclusions on 
my own and others’ hard data from the first part of the analysis, as well as the relevant 
theoretical input.  

To use an example from my own findings, I find the subject of “level of cooperation 
between enterprises and external players” (see table 3 and quality of linkages) to be 
interesting. One could argue that without some of the multiple choices - or with more 
multiple choices - the score would have been different. I argued that from a national 
innovative capacity theoretical point of view, only 4 out of 9 categories were relevant to 
look at, and those 4 alone indicate that Spain has stronger quality of linkages than 
Denmark, when actually the “CIS truth” says otherwise - giving Denmark a higher score 
than Spain in that indicator. One of the classifications weighing heavily to the benefit of 
Denmark is “Enterprises cooperating with suppliers of equipment, materials, components 
or software” (DK: 21,4% vs. ES: 11,6%) which indicates a tendency for a more tightly knit 
vertical value chain in ICT in Denmark than in Spain. On a horizontal level with 
“Enterprises cooperating with competitors or other enterprises from same sector” Spain on 
the other hand is doing better, but not by the same margin (DK: 9,4% vs. ES: 14,1%). One 
could argue that vertical value chain cooperation suggests cost-cutting more than 
innovation activities, while horizontal value chain cooperation is more competition based, 
and thus enhancing innovation investment. I don’t suggest to know what is “better” or more 
innovation enabling. And that is the point - we can’t know the reasons for enterprises to 
cooperate either vertically or horizontally, but the form (the standard) provides us with a 
single outcome; the more cooperation, the greater the innovation performance. And this is 
just one example. Lampland and Star would characterise it as an embodiment of ethics 
and values or even shadow work, because standardising inherently means to screen out 
unlimited diversity and to refrain from describing the development of the standard (2009; 
8-9). They don’t suggest it is done on purpose, or to withhold information, but rather that 
the invisibility is underestimated in its possible consequences, and that our growing need 
for standardising, quantifying and formally representing is creating more invisibility. 
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In the same context Callon would probably argue that the scientists’ (e.g. from the JRC) 
pre-existing ideas and hypotheses about the CIS were simplifying the conclusion when 
they didn’t differ between vertical and horizontal value chain cooperation. 

In some of the literature concerning innovation measurement, there exists a growing focus 
on the implications of scoreboards such as the IUS, and in many ways it is similar to the 
concerns I’ve presented from an STS point of view. Castro-Martínez et al. (2009) calls for 
caution in applying any type of indicator that relies on past events, because “such a 
reliance on past events to set future priorities can lead to serious errors that could distort 
the formulation of policies.” (2009; 827). Likewise Edquist & Zabala (2015) argue that the 
IUS is flawed due to a lack of theoretical awareness with EU administrators and their 
advisors, (2015; 7) resulting in wrong conclusions and misleading suggestions about which 
countries are most or least innovative. The shared concern is not the calculations or 
specific indicators themselves, but rather the consequences for policy-making and 
perception about countries’ innovation ability that the indicators or scoreboards bring along 
with them. 

Using a more economical terminology, one could also mention the concept of “shadow 
pricing”, which is the term used for describing costs on the basis of numbers that are 
inherently unknown, and calculated relatively. Much like provisional and false numbers, as 
introduced by Lampland, Grupp & Schubert (2010) say that a shadow price in the case of 
a composite indicator would have an interpretation as a compensating variation, and argue 
that the way the EIS is equally weighing all indicators against each other results in shadow 
prices (2010; 74), which are different for all countries, and thus undermining the findings of 
the scoreboard. Grupp & Schubert actually use Spain and the country’s relation between 
patents and people with tertiary education as an example, and find that the current (at the 
time, 2005) equal weighing results in large economic implausibility. According to the EIS 
results, if one calculates the shadow price, Spain would need 1725 new academics to 
produce 1 US patent, which simply isn't plausible, but is nonetheless the underlying 
mathematical truth of the EIS because the shadow price is calculated equally between all 
countries. Grupp & Schubert ultimately argue: “Thus handing over control concerning 
weight selection or some easy self-commitment rule such as equal weighting neither 
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solves the problem of tuning nor that of economic implausibility. At the very least, any 
weighting scheme chosen should imply a plausible set of shadow prices. However, we 
think it is quite difficult to find such a set and it may be even harder to argue that the 
implied weights were not manipulated (…) Consequently, the problems associated with 
composite indicators are so severe that an alternative view of evaluating innovation 
capacity is called for.” (2010; 75).

Going back to the policy-oriented concerns, as mentioned Castro-Martínez et al. (2009) 
has brought about important arguments. A central aspect in their text is the lack of 
synchrony between political goals, and the means to get there. They mention in particular 
the incentives for R&D that governments implement in hopes of changing behaviour with 
enterprises or other economic operators, and the timespan in which the incentives are 
introduced and implemented. The goals aren’t the issue, but rather are the actions taken to 
reach them, according to Castro-Martínez et al. Gross expenditure on R&D/Gross 
domestic products (GERD/GDP) is an example of a very popular measuring tool in 
determining innovation performance, which is being criticised from this point of view, 
because it embodies an action (poorly or well) performed by countries, judged by policy-
makers. According to Lundvall (1992:6): “There are two obvious problems with this 
indicator [GERD/GDP]. First it reflects only an input effort and does not say anything about 
what comes out of the effort. Second, R&D expenditure is only one kind of relevant input to 
the process of innovation – learning in connection with routines activities may be more 
important than R&D” (2009; 829). The problem is that this action is out of synch with the 
goal, because the indicator (action) doesn’t necessarily have anything to do with realised 
innovation. But still gives the policy-making organ the opportunity to identify whether a 
country is spending sufficiently, while perhaps ignoring other important factors. 

The GERD/GDP indicator isn’t directly present in any of the ranking initiatives used in this 
research, but two out of the 25 indicators in the IUS is related to R&D expenditure, and 
from a theoretical view the points made by Castro-Martínez et al. are highly similar to 
points derived using the specific concepts of standardisation and performativity. Star and 
Lampland would argue that there exists an inherent invisibility in the chosen indicators and 
thus in the absence of others, and that we need to assess to what extent the indicators are 
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prescribed ethics and values. Conquergood would on the other hand argue that the 
academic production (in this case would be the conclusions of a composite indicator, I 
argue) performs itself, and that we need to look beyond the text to observe the 
consequences.

One consequence, obviously, is misleading conclusions and wrong rankings. As also 
previously introduced, Edquist & Zabala (2015) argue that the findings form the IUS2014 is 
flawed and misleading, and show that Sweden is in fact not the “innovation leader” of the 
EU at all. They, unlike other critics, actually remain within the same span of indicators as 
the IUS, but argue for the use of fewer indicators as well as a different methodology to the 
weighing between them. Edquist & Zabala argue that the data (the 25 separate indicators) 
that constitute the composite indicator (SII) needs to be analysed much more in depth in 
order to reach a correct measure of the performance of an innovation system - and that 
input and output indicators need to be considered separately and measured individually 
and as two groups of indicators. More so the input and output indicators should be 
compared with one another (2015; 2). This way of creating an aggregated output indicator 
is meant to measure productivity and efficiency, which by Edquist & Zabala’s is the way to 
evaluate a national system of innovation. They find that Sweden can be ranked number 
one in regards to input, but only as number 10 in regards to output, and that when further 
relating input and output indicators to each other, Sweden only deserves a 24th ranking of 
EU28 member states (2015; 6-7). In Edquist and Zabala’s own words; 
“This [the findings] should call for a serious reconsideration of who the real European 
“innovation leaders” may be, and in what sense they are leaders. It also questions the way 
that the European Commission performs the analysis of innovation data as presented in 
the IUS.” (2015; 23).

The case of Sweden perhaps not being the innovation leader, if being judged by its 
productivity and efficiency, is a good example of how a different interpretation of indicators 
can provide completely different results. Edquist & Zabala does, though, only provide a 
partial image of the quality of a national system of innovation, which they also admit to 
(2015; 33), but one could say that so does the IUS. Obviously one can expect that 
conclusions will change, when we change the methodology of innovation measurement, 
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but that is exactly the point. As academics within the field of innovation, our interpretations 
and arguments about what can also indicate innovative capacity is just as valid as that of 
the Commission or the WEF, but that discussion is rarely shed light upon, when the annual 
results reach the media, the national governments, the investment banks, the firms or the 
public. This means that the common idea about what is innovativeness and which 
countries are better at it is shaped by results, whose very own theoretical basis is being 
questioned by experts. And whether or not the labelling of being an either “good” or 
“moderate” innovator can be directly linked to national consequences, I argue that the 
ranking of countries perform and have embedded sociology, norms, and ethics that we 
can’t see when we see the ranking. As I have shown and as more and more literature is 
dealing with, the way in which we interpret the standards from which we then base our 
conclusions have tremendous consequences for the results.

7. Conclusion (& discussion)
Through this research I’ve come across a lot of literature, and I think it can be divided into 
several perspectives: Generally I argue that there exists a common agreement on the 
importance of a systemic approach to innovation - meaning that various parts of a society 
play part in fostering innovation, and that innovation doesn’t just come from single players, 
but rather that the right policy, legislation, institutions, level of education, technological 
sophistication, firm activities etc are all crucial to producing innovation. Another common 
thing is they all seem interested in how we manage to make useful and stable innovation 
policies, and how relevant and scientifically correct input to those policies can benefit the 
economy and general public. But when it comes to evaluating a system of innovation, the 
perspectives vary. Some see it as something to be evaluated on national scale (Porter, 
Freeman, Soete et al.) while others call for more focus on the individual sectors and their 
ability to benefit from the national characteristics (Malerba). There are also some that don’t 
necessarily take a stand between national or sectoral level, but rather accuse current 
measuring tools for having the wrong methodology, either through how indicators are 
calculated (Edquist & Zabala) or because indicators shouldn’t be implemented all along 
(Grupp & Schubert). These different perspectives have further convinced me that the topic 
of evaluating, ranking and measuring innovation performance, potential and capacity is a 
very complex area of research. 
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In dealing with all this literature (in which only some are mentioned in the previous section) 
- as is known - the analysis part of the research has been divided into two parts, each 
pulling on different types of theory and literature. I have found the first part, using 
innovation theory and the concept of national innovative capacity, to be very helpful in 
remaining case- and sector specific throughout the analysis. The first half of the analysis is 
thus the part where I’ve been able to make more detailed claims about the innovativeness 
in Denmark and Spain’s ICT sectors - and most importantly the primary differences (and 
the reasons for them) in their innovative capacity. A very central element is my argument 
that the two sectors don’t posses as big a difference in innovative capacity as the countries 
do in general - at least as is proposed by e.g. the IUS. Regarding patents, as by many is 
regarded one of the best indicators of realised innovation and thus innovation 
performance, Denmark has a much higher amount of patents in the ICT sector than Spain 
pr. mil. inhabitants. This certainly suggests that Spain is inferior on innovation - but I argue, 
that it shouldn’t determine the general level of innovation in the sector. I’ve shown that 
Spain has great levels of human capital and research - in some examples greater than 
Denmark - both in general and on sector level. The country’s downfall, though, can 
partially be found in the low level of demand from e.g. public institutions and by private 
consumers, as opposed to Denmark that is considered to be the most digital country in 
Europe and thus constantly demanding new-to-the-world technologies. 

On the grounds of my findings in the first part of the analysis as well as relevant literature 
on the topic of measuring innovation, I’ve made several critical comments on the way in 
which e.g. the IUS determines innovation performance, and one objective has been to 
critically asses the foundation of ranking national innovation performance in general. 
Central elements to my findings are the inherent limitations with the standards in the 
benchmarking initiatives, and the CIS data is used as an example, where the part of “all 
types of cooperation indicate innovation activities”, which appears to be an underlying idea 
and hypotheses of the constructers could be viewed completely different, if one would 
distinguish between horizontal and vertical cooperation. Likewise indicators dealing with 
R&D expenditure is problematised. I argue that, since conclusions of national 
benchmarking initiatives has the big potential of playing part in how entire economies are 
perceived, the vast amount of critical research and comments on e.g. the IUS should be 

Page �  of �54 68



Anna Skytte-Rasmussen
ESST Master Thesis

Autonomous University of Madrid
IT University of Copenhagen

taken increasingly more serious, since both myself and others have found evidence that 
contradicts several findings or even calls the scientific basis flawed. In this way, one could 
say, I also criticise my own previous methodology because I rely my findings on several 
national measuring tools - but that is exactly the point. As mentioned, they seem 
inescapable, and I have only hoped that taking more of them into account, perhaps the 
findings would be more nuanced. But as was also previously mentioned, that might not be 
the case, sine they all appear to rely their findings on very similar characteristics. The way 
national ranking initiatives are build are increasingly being criticised by researchers, and in 
the footsteps of many of their findings, I too call for a reassessment of how we manage to 
identify how an entire nation can be anything from excellent to bad in being innovative. I 
also believe to some extent that the tools to measure innovation by both researchers and 
mostly policy-makers are perhaps too heavily influenced by popular literature on national 
innovation systems. I don’t question the importance of holistically analysing how all parts 
of a society play a role in fostering innovation at all, and I have also proven - through the 
theoretical lens of national innovative capacity - that the greatest differences between 
Denmark and Spain and their innovation capabilities and performances in the ICT sector 
are located in such national systemic differences. I do, though, argue that on a general 
scale, the NSI approach has quite possibly resulted in extensive benchmarking in between 
countries based on national characteristics alone. If this undermines the importance of 
looking specifically on sectors or industries, it is problematic. Theory on sectoral systems 
of innovation (e.g. Malerba 2002) focuses on the more specific characteristics, but also 
claims not to substitute but rather complement both national, regional and technological 
systems of innovation, and I argue that the topic of (both when it comes to research and 
policy) European innovativeness could benefit from relying more on that type of theory. 
The idea of paying more equal tribute to sectoral and national level would in fact 
strengthen the systemic or holistic approach to how we understand innovation. 

8. Further remarks
Taking it a step further, and leaving some of the presented proof and research a side, I 
would like to make one last observation - or suggestion if you would. We should consider 
benchmarking industries and sectors against each other on a more international scale. 
The sectoral systems of innovation is taking a step forward in regards to characterising 
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how and why sectors perform the way they do, but is still, as mentioned, influenced by the 
national perspective. One might argue that the extremely different nature of industries 
would make international sector benchmarking impossible, but I argue that you could say 
the same for countries. The tradition of doing it with countries is just something we’ve 
grown accustomed to, because we do it in various shapes. In today’s globalised economy I 
think it could be more beneficial to discuss how innovative entire industries are evaluated 
on various parameters and across borders. Supply and value chains exceed borders either 
way and has been for many years - why then don’t we push innovation forward in the 
European Union (as an example) by ranking how well industries manage those chains. 
One could also consider, in a future world with limited resources, if benchmarking 
industries on other factors than competitiveness, patents or any other economical relevant 
performance measure such as social, environmental or health sustainable results would 
enhance a positive development. 
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FIGURE 1
(Source: 
Innovation 
Union 
Score-
board)

FIGURE 2
(Source: Porter, M. &
 Stern, S. (2001) 
“National Innovative 
Capacity”)
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FIGURE 3 (Source: Commission Innovation Union Scoreboard dashboard)

FIGURE 4 (Source: Eurostat, CIS 2012: main type of innovation. For Alphabet 
classification, see table 5)
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FIGURE 5 (Source: Commission (2015c) Digital Economy and Society Index)

FIGURE 6 (Source: Commission (2015c) Digital Economy and Society Index)
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FIGURE 7 + 8 (Source: Innovation Union Scoreboard Dashboard 2014)

FIGURE 9 (Source: Commission (2014) “A Study on R&D Tax Incentives”)
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FIGURE 10 (Source: Porter et al. 2002)

FIGURE 11 (Source: Eurostat, ICT patents granted by USPTO by year)
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10.2 Tables

TABLE 1 (Source: Innovation Union Scoreboard Dashboard)

TABLE 2 (Source: Eurostat, CIS (2012) main type of innovation, sector J) 
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TABLE 3 (Source: Eurostat (HRST) 2005-2013)

TABLE 4 (Source: Eurostat, CIS (2012) types of cooperation in enterprises in sector J)
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TABLE 5 (Alphabetical classification of all sectors, NACE Rev. 2)
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TABLE 6 (DK vs. ES normalised score. Source: Innovation Union Scoreboard 2014)

TABLE 7 (Source: Eurostat, CIS (2012) enterprises introducing product/process 
innovations in sector J)
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