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1. Introduction: the problem 

Innovation has been deeply disarranging the world economy (e.g.: Romano-Trau, 2017). Entire 

professions are disappearing so fast that neither workers nor public educational systems are able to 

accommodate. Social impacts are unpredictable. Even if a country lags behind in innovation, it 

cannot stop these processes; however, it will not be able to profit from them. A country’s 

successfulness will be strongly determined by its ability to shape the 21st century by having 

innovative, front-runner companies and researchers. Today, competition is focused on producing 

better products at more competitive prices. However, competition is more and more shifting to 

being the first who appears on the market. The winner takes it all; the first sips the air from the 

others. (Autor, 2017; Barkai, 2016; Berg et.al, 2015) 

Countries take several actions to make their economies successful. One group of these actions is 

related to the huge role that countries play in the field of RDI. They have plenty of tools by which 

they can attempt to make their economies successful in this regard. It is true about each country 

that its state relies on the market players. The state gives some input, then something happens in 

the companies’ black box, and then, the state can monitor the output. There are a lot of companies, 

and each of them walks in its own way. They risk their own money, and try to be cleverer than the 

others. Does a state have tools to really understand these processes? Is it able to forecast other 

companies' behavior from these data? Data mining in policy-making is developing. According to 

the Daejong Declaration, “the difficulty and cost of monitoring many types of activity has declined. 

As a consequence, the implementation of policies as well as the behaviors of recipients of public 

funds can be monitored more closely.” (OECD, 2015. p. 4.) 

The subjects of this work are the evidence-based or data-driven tools of state innovation 

management. More closely, I will focus on the management of non-refundable sources. I intend to 

emphasize that I deal with innovation, and in this case, the success of a project is in terms of market 

success. I am looking for tools and data that increase a company’s chance of market success. In 

other words, on the following pages, I will talk about research, development and innovation, but I 

will examine them through the lenses of innovation and market readiness. From this point of view, 

I will call everything innovation that is marketable either from research or innovation.  

I will present the possible datasets that might be in connection with my topic. I will discover 

whether these datasets are available for policy makers. I will not focus on established tools. I will 
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rather outline an innovation management innovation: a set of tools that may be the future of this 

sector.  

States spend approximately 1.600 billion dollars a year on funding R&D, including corporate 

R&D1. However, it is hard to relate real business profit to these funds. Funding is one of the major 

instruments that is accessible to governments for steering science and innovation systems (OECD, 

2014). 

The evaluations of publicly funded corporate R&I programs often contain theory and numbers on 

"other benefits2” or “social benefits”. It seems natural − even in high-level policy papers − to 

evaluate corporate R&I programs from angles other than the benefit produced at the beneficiary3. 

In most cases, future profitability is not the decisive evaluation criterion4. 

The consequence is an interesting contradiction. Although all programs were evaluated as highly 

successful and the impact on GDP seems to be very high5; altogether, the funding mechanisms are 

considered not effective enough. Thus, policy makers turn their attention to refundable sources, and 

financial instruments gain more and more space. From our perspective, this is a bypass, an attempt 

to get around the problem instead of penetrating into the core of the issue and reorganizing it. The 

main question is: Why is the funding system not efficient enough? Or, an even more interesting 

question is: How can it be efficient enough for policy makers not to question its worthiness? These 

are the most important questions of this dissertation. 

I will find reasons for the above in the ways policies are made, as well as in subcultural issues. The 

tool to overcome this dilemma will be a different type of data collection, which will influence the 

way money is placed out. 

Do funding agencies have any new technologies that are worth using to foster innovation? Is there 

an available technology for an in-depth view on the ways firms are using these resources? 

The Daejeon Declaration (OECD, 2015) provides a good overview on some of these tools. It states 

that  “1. Ministers agree that science, technology and innovation are being revolutionized by the 

rapid evolution of digital technologies which are changing the way scientists work, collaborate and 

publish…”  “8. Science and innovation governance and policies are themselves also being 

                                                      
1    1591,348 billion $; year: 2014; source: innovationpolicyplatform.org; downloaded: 12-13-2017 
2 How many jobs they create, is the company inclusive, is it working in line with the green growth, etc. 
3 We should be aware that in policy discourses the pro-market and other arguments melt into each other. They have 

no real boundaries. 
4 e.g.: FP7 evaluation, H2020 midterm evaluation, ERA-NET evaluation, 
5 See chapter 3.1. GDP growth and the rationale of supporting RDI 
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affected.” Will funding systems be revolutionized as well? What will future funding agencies look 

like? Will there be something like “funding agency 4.0”? These are the questions that shape the 

problem I will analyze in this thesis. 

One of the dilemmas of this study is whether to present science or foresight. The methods I will 

describe are existing ones, and thus, it is possible to examine them scientifically. However, I will 

examine these in an environment where they have not been used yet. Consequently, I will not be 

able to show long-time datasets, and I cannot count effectiveness. My evidences are based on 

professional interviews. Several phenomena will be regarded as science by those who are familiar 

with this topic, while those who have never paid attention to these novelties will probably consider 

them as foresight. 

As a conclusion, I will establish funding agency 4.0, that is, internet, engaging people, text- mining 

robots, use of the same data in many ways, big data, etc. My attempt is to map all possible data that 

might be in connection with the success of a project. I will select some tools, look at the data that 

can be gained by them, and I will show the data process and the possible conclusions that can be 

drawn from these. 

I am personally concerned that, in the field of RDI, it is impossible to reduce the distance between 

Hungary and the leading innovator countries of the EU without such a system. Spending more 

money or copying structures will not be sufficient. What we need is innovation in the field of 

innovation management to be able to increase the effectiveness of our spending. I have been 

working both in the field of RDI and IT, and I have gained insight to both the levels of “what” and 

“how”. This provided me with sufficient personal motivation to write this work. 
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2. Goal and structure of this work, research objectives 

The problem I intend to highlight is a contradiction: although all R&D funding programs are 

evaluated as highly successful, and the impact on GDP seems to be very high; altogether, the 

funding mechanisms are not considered effective enough. This is true not only in the EU, but in 

several other countries as well. 

There were three ways in front of me: 

- to examine the history of this contradiction by describing the evolution of the funding 

system and the main motivation structure behind the changes, as well as the way we 

achieved the present state; 

- to analyze interest groups and hidden rules including those who benefit from sustaining 

this contradiction, strong interest groups with their reasons and identities, and possible 

informal rules that are followed by the actors; 

- to attempt to do justice in this question by deciding who was right; what the numbers were; 

how we calculated these numbers; and what was measured properly or wrongly. 

All of these topics have already been elaborated in the professional literature. Some publications 

are sorrowful; some are vitriolic, while others are militant or moving. Would it be possible to do a 

wider or deeper research than the ones mentioned above? Actually not, and thus each of them 

seemed a wrong way to me. However, it is a requirement that every thesis should contain a new 

finding. Having chosen any of the above-mentioned ways, I would not have been able to provide 

any new finding to be proven or researched. Consequently, I decided not to walk along any of these 

roads, but to cross all of them instead. 

I had three research objectives: 

O1: to examine the role of the RDI funding system. Why do countries spend 0.5-3% of their GDP 

on R&D? What are their goals? What do they expect from these expenditures? What are the 

different ways of spending this money? Did the role of such expenditures change over the last 

years?  

O2: to find the mistake that is made in the process. As I mentioned before, the funding system does 

not seem to be efficient enough. Is there one main mistake encoded into the system, or are there are 

several distortions?  
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O3: to offer different proposals on how to correct the mistake. Can I draw a logical framework to 

overcome this mistake? Can it be validated by anybody? Can I get opinions that matter to us? 

 

This was a real explanatory research, where I had to build and walk along a new way of 

understanding and handling this contradiction. It took me more years to understand what I was 

researching. It was a research itself to understand what the real point was. 

My personal motivation was to dissolve this contradiction, not only to describe it. And thus, the 

main scientific contribution of this thesis is in the 3rd hypothesis. I concluded that the solution of 

the contradiction is to involve the most possible data in the decision-making process. I found the 

tools and datasets; moreover, I was involved in developing one of these tools. I reckon that 

Hypotheses 1 and 2 are also unique, but they do not differ substantially from the consensus of the 

literature. I needed both of them to prove Hypothesis 3. 

Then, I reached the most difficult dilemma while writing the thesis: as I was the one who established 

the entire concept, the tools and the datasets, how could I find anybody to provide an opinion on 

these? It took me some interviews to find out that data-based decision-making at RDI applications 

is not part of the mainstream. There are no experts of this topic. If I had chosen some ordinary 

researchers and low-ranking officials, I could have made tons of interviews. However, this 

approach still would have caused a credibility problem. My research required very high-ranking 

interviewees, whose opinion I could rely on.  Nevertheless, you cannot teach a high ranking official 

first, and then ask his opinion. Thus, I had to talk to them several times. I tried to be involved in 

their discussions in order to understand the most appropriate language so that I could present the 

problem for them in a proper way. 

I would not have been able to do this research if I did not work as the international vice-president 

of the NRDI Office of Hungary. I regularly got in touch with potential interviewees as I was a 

member of the European Research Area Council (ERAC), and of the Board of Governors of the 

Joint Research Centre (JRC), as well as of the following OECD committees: Committee on Science 

and Technology Policy, Committee on Innovation, Industry and Entrepreneurship, and the 

Committee on Digital Economy Policy. 

During the years of 2014-2018, I had about 80 international travels and spent about 240 days 

abroad. Besides doing my job, I hardly ever came home without any additional information to my 

thesis. By this unique position, I was enabled to get access to the information, debates and persons 
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who matter most with respect to this topic. I got the opportunity to have several hours of discussion 

with them. I made dozens of interviews; however, I decided to present only a few of them here − 

the most relevant ones. The selection criteria are listed in the methodological chapter of this study. 

I had the privilege to present the structure of the third hypothesis at the OECD ministerial meeting 

in 2018, Mexico City. 

Data-based decision-making in the public sector is a really urgent and timely question. As the public 

sector uses public money which is highly regulated, it cannot be a frequent early user. As I will 

present, today there is enough knowledge and experience in using digital technologies, and thus the 

need of using them arises in the policy documents. However, nobody has created the framework of 

data-based decision making in this sector. 

  

The structure of this study is as follows: first, I will define the basic notions to be used. This will 

be followed by the presentation of scientific literatures. In this part, I will distinguish those that I 

accepted from the ones that I could not approve. I will argue for using the following theories: 

endogenous growth theories form the basis of this thesis; R&D investments can have impact on 

GDP growth; the role of export in economy; technology transfer and the spread of knowledge; 

university as a local distributor of state funds; theories on the innovation system of a company; 

value chain models; theories on the role of business skills; policy tools for fostering innovation; 

lean management; push and pull innovation. 

I will argue against using the following theories: theory on the source of innovation; triple helix 

models; research, development and innovation as a linear process; theories on societal impact; 

business model innovation. I will include the subcultural nature of the RDI sector in the theoretical 

chapter. 

After the theoretical issues, I will assign such apparently unexplored territories, which I can 

contribute to. I will state the hypotheses. I have two theoretical and one empirical hypotheses. 

I will examine the hypotheses by making interviews. I have already mentioned the challenges of 

selecting interviewees. In addition, this is in close connection with the numbers and scenarios of 

the interviews. 

Then, I will discuss the hypotheses, and evaluate them one by one. First, I will present that the RDI 

system, in its current state, is inappropriate to fulfill the goals that are in front of it. It means that 

the evaluation system, the system which distributes funds to beneficiaries, cannot predict the 
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economic success of a project. After that, I will show that we measure academic and industrial 

research similarly, which is a mistake. Then, I will show how the evidence-based evaluation of 

applications can enhance the whole RDI funding system. I will define the datasets, as well as the 

tools that can process such datasets. This will be the most important novelty of the thesis. 

During the preparation for this thesis, I made strong efforts to build models. I hope they will make 

my work more understandable. 

 

After finishing this research, my theses are: 

T1: It is not future economic success that is the most important during a project assessment. 

T2: The project evaluation system does not predict the economic success at the funded company 

      correctly. 

T3: Research and innovation projects should be measured differently. 

T4: Digital tools can complement the existing innovation funding system in the case of innovation 

funding. 

T5: Data-based decision backing will function properly only if all data are collected into one 

database, that is, one IT framework 

T6: There are digital tools that are now ready to back the decision-making process. 

T7: There are other tools under development that are worth following for funding agencies.  
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3. Overview of the literature 

In this chapter, I intend to express my relation to the theories that mainly affect the policy debates 

of today.  

After presenting some key definitions, I will begin with the question of GDP growth and growth 

theories. This will lead us to the rationale of supporting RDI. After that, I will present the tools that 

are available for a state to help RDI. 

Scientific freedom versus creating useful knowledge is a question which deeply defines what I am 

talking about. A sub-question is: What does useful knowledge mean? Should I define it with 

economic terms, or should I use the large literature of societal spillovers? I will argue for the 

previous one. 

Is state intervention into innovation needed, or the free market can reap the benefit of the new 

knowledge? I will present the tools that are available for a state to foster innovation. If state 

intervention is needed, and my standpoint is that it is needed, then project funding comes into the 

picture. We have to evaluate the projects somehow. I hope that there is a contribution to the 

literature which claims that it is possible to evaluate a project according to the past performance of 

similar projects. 

I will also show that RDI is not a linear process, and I will show how deeply it is rooted in our way 

of thinking. I will reveal a subcultural issue that I later have to overcome. 

I will show a set of issues that divert companies from concentrating on money making. This is the 

issue that distorts the RDI funding system and opens a playground to those who cannot make money 

but have really good arguments. 

Many scientists state that management literature has no scientific value. It is a kind of “how to do” 

literature: how to build up a company; how to manage sales, HR questions, and so on. At this point, 

what I need is to be able to measure business excellence from everyday activities and describe it 

with datasets. Still, I cannot find a better source of information than business literature. This is 

something I did not find in any existing literature.  

Business intelligence literature describes data collection and its integration in the decision-making 

process. Our future society will be based on data. If it comes true, it will be true for public 

administration and governmental decision-making processes as well. This is again an issue that has 

not been described in the relevant literature. 
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Another large topic is the flow of knowledge, especially from universities and research institutes 

to companies. I will summarize the literature on this topic, focusing on the reverse flow of 

information, from companies to universities. 

I will conclude the theoretical chapter with showing that the importance of data-based state 

innovation management is uneven across countries. It is more important for the less developed 

countries than to the leading innovators. This refers back to what I have already mentioned about 

my personal motivation on researching this topic. 

 

The definition of innovation 

Innovation is a knowledge-based activity which aims to develop a sellable, marketable product or 

service. I will not deal with such R&D, which does not aim to develop something to sell. I will not 

write about the innovation of companies that takes place through reception or adaptation. I will not 

analyze innovation that aims to increase effectiveness of existing processes at a company. It is not 

necessarily corporate R&D that I will discuss, but all R&D leading directly to corporate success. If 

a basic research is nothing to do with the market, it is not in my scope, otherwise it is. 

When researchers write about topics on research, development and innovation, most of the times, 

they do not specify the one they are describing. Some scientific findings are applicable to all of 

them, or they just use the words R&D and R&I as if they were interchangeable. I know that they 

are not, but I always left them as they were used before. Otherwise, it would have taken too much 

attention from the topic that my research is actually about. Here, I will present some definitions of 

innovation, but I will not choose one of them.  

Innovation means a new product, a new method of production, opening a new market, a new source 

of supply, or the creation of a new industry structure. Innovation can be described as the new 

combination of resources. (Schumpeter, 1934) 

“Innovation is the introduction of a new product, service, or process through a certain business 

model into the market place, either by utilization or by commercialization. It encompasses product 

innovation, service innovation, process innovation and business model innovation.”  (Gamal, 2011)  

Knowledge means “organized or structured information that is difficult to codify or interpret” 

Karlsson–Andersson, 2003). They also state that people are the major channel for knowledge flow. 

I have accepted this statement, and I will use it in my work. 
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Fund, funding agency 

Project funding is defined as money attributed to a company or an individual to perform an 

innovation activity that is limited in scope, budget and time, and its goal is to make profit for his 

company. It is identified based on three main characteristics: a) funds are attributed directly to the 

company or a person in the company; b) the scope and duration of the supported innovative project 

are limited; c) funds are attributed by an RFO, funding agency external to the organizations of an 

open-end company or a person. (Vanino, 2019) 

RFO or funding agency is a state-run agency, office, or department of a ministry. Its goal is to 

distribute public money among innovators in order to foster their activities. 

The success of a project 

A successful project can be defined from four aspects: 

- Was it able to gain the targeted fund? 

- Was it able to provide an account to these funds; was it able to close the funding contract? 

- Was it able to do all the planned activities, and as a resolution, was there all the necessary 

information? 

- Was it able to gain profit from the product or service? 

Most funding agencies examine the second, and partially, the third aspects. From my point of view, 

the success criteria are broader, and I encourage funding agencies to take all of them into 

consideration. I also have to acknowledge that there are methodological barriers in examining the 

fourth aspect in question. 

Start-ups, SMEs 

I rarely use the word "start-up", however, these are affected by these issues. As I did not find the 

proper definition of a start-up, I decided not to use this word. There is a positive judgment attached 

to the word "start-up", and there is a hype around start-ups. I will use more conventional notions 

like "SME" instead. 

Decision-making or backing decision-making 

Throughout the thesis, I will frequently deal with data-based decision making. This is not very 

accurate, because I know that the first step is only backing the decision-making of people. After 

several years and thousands of decisions made, it is possible to assess whether it can be developed 

to a decision-making tool, but only in certain subfields or certain parts of a project lifecycle. I am 
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not concerned that this is or will be a goal. Today, it is too early to talk about these questions. Thus, 

I will include decision-making in this study, but with these uncertainties.  

 

3.1. GDP growth and the rationale of supporting RDI 

Schumpeter was the first who recognized the importance of knowledge between a firm's assets. He 

introduced the notion of creative destruction which means that the creative process of innovation 

leads to the destruction of something old (Schumpeter, 1942). 

Is the growth of a country determined by exogenous or endogenous factors? The former ones were 

emphasized by the neoclassical economic school. Exogenous growth theories described capital and 

labor as key determinants (Richardson, 1969). They were examining the relationship between 

economic growth and the growth on the number of inhabitants.   

Exogenous factors are thought to be independent from policies. From the 1980s, the attention has 

turned to the own resources of a certain region. As a result, endogenous growth theories emerged. 

They proved that the internal resources of a certain region can significantly influence the growth 

of the region. The progress of science and technology is a main driver of sustainable long-term 

growth (Guan, 2016, p. 770) Such resources may be human capital, knowledge or innovation. 

According to these models, long-term growth will be achieved by those countries that invest in 

these resources, which have a spillover effect spreading throughout the entire economy and 

contributing to growth (Romer, 1990) 

According to Romer, only people have new ideas, and thus, the more people deal with RDI, the 

more ideas, findings and discoveries will appear. Jones (1995, p. 761) criticizes Romer because his 

model implies the “scale effect”. This means that an increase in resources of R&D (money, 

personnel, etc.) should increase the level of growth. This is not true, although it is a very popular 

idea. Let me refer to the debates on the percentage of GDP that should be spent on R&D. Israel and 

South-Korea spent approximately 4%, while the EU average was 2.06% in 2017. If we spent the 

double amount on RDI, would output indicators double as well? On the short run, this would 

certainly not happen. I agree with Jones that it is not enough to spend more money or to have more 

researchers. We need a process to make quality out of quantity. My dissertation will focus on this 

question. 

Jones defines his growth model as "endogenous" in the sense that technological progress results 

from R&D undertaken by profit-maximizing agents. I intend to emphasize this because I will also 
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build on the existence of profit-maximizing agents. Otherwise, R&D “growth models” would 

become “money-spending models”. Anyway, in Jones’ model, subsidies to R&D have no long-run 

growth effects, which I have doubts about. 

What policy makers expect from R&I investment is to have impact on GDP growth. One of the 

first researchers who dealt with this question was Solow (1957). He could not explain 50% of the 

GDP growth with the extensive use of labor and capital, and thus he introduced the notion of the   

"third factor". R&I are included in the third factor. N. Shibata et.al. (2008, p. 758) gives an overview 

on the literature dealing with this matter. Or, taking a newer example, Sokolov-Mladenović – 

Cvetanović (2016) examined the member states of the EU, and they found a correlation between 

R&I investment and GDP growth. According to them, 1% R&I investment (GERD) elevates the 

GDP with approximately 2.2% Another report contained similar numbers on NIH spending. It was 

found that every $1 generated $2.21 within 12 months (Macilwain, 2010). 

The problem of these numbers is that they measure too many things, while they miss the most 

important questions: Have those funds generated any economic benefit at the beneficiaries? Are 

the companies growing? Are they able to make profit? In the case of industrial research, this is the 

most important indicator. Within one year, it is almost impossible to measure income at the funded 

companies. And thus, high-level policy- and decision-makers, as well as politicians discredit these 

numbers in the name of the common sense. And they are right. 

Public R&I policies are not directly attached to GDP growth expectations; however, such 

expectations are lying behind these policies. They are justified by market failures, positive 

spillovers and negative externalities. (EC 2017/2, p. 28) “The standard market failure rationale for 

business R&D support is that firms tend to underinvest in R&D on account of its costs and 

uncertainty, the time required to obtain returns on investment, and the possibility that competitors 

can capture knowledge spillovers.” (OECD, 2016) Vanino (2019) summarizes the rational for 

public support to company’s R&D activities. The main reason is that it has an effect on knowledge 

and value creation. He identified four mechanisms for that: 

1. Public support will increase liquidity and financial slack. 

2. Through cost-sharing, it reduces the required investment, and de-risks private 

investment. 

3. Where there is market failure, innovation may have market-making objectives to 

address particular social or economic challenges. 
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4. Public R&D and innovation support can play an enabling or bridging role, thus helping 

firms to access otherwise unavailable new or preexisting knowledge. 

From this point of view, GDP growth is a positive spillover. The Lamy-report (EC 2017/2) says 

that the EU is not good at the commercialization of research, while another EU document states 

(EC, 2017) that every euro spent generates 10-30% benefit (see also: Hather, 2010; Vasa et al., 

2012; Vasvári et al., 2020). This is the contradiction that I have to overcome. 

This is where the problem of impact assessment arises. Bornmann (2013 p. 219) collected a lot of 

research data about the problems of impact assessment. Macilwain (2010) found that “a key 

problem is economists’ inability to measure cost of research as well as the benefits.” “Research 

agencies are not interested in assessing the cost of research fairly.” “Three-quarters of the benefits 

are in spillover, and that’s where the evidence is the weakest.” Spillovers are not in my focus. I do 

not deny that there are spillovers. What I am stating is that an industrial, entrepreneurial R&D 

program needs to be evaluated somehow related to the profit or income of the funded company. An 

R&D policy should maximize this indicator in order to make it clear for decision makers that its 

goal is fulfilled. I will suggest a methodology that will provide help with this issue. 

Another rationale for supporting RDI is similar to the rationale behind interventionist industrial 

policies. Historically, many governments followed highly interventionist industrial policies. There 

were several occasions, when they owned means of production in key industries, or they favored 

some private “national champions”. From the 1970s onwards, this policy approach has been 

changed to a more horizontal one. Governments have focused on improving framework conditions 

for all companies. Following the recent (2008) economic crisis, several governments reinvented 

their targeted industrial policies. Concerns about the loss of manufacturing capacities, and growing 

competition from emerging economies, as well as the science- and technology-driven new 

production revolution have contributed to a surge of interest (OECD, 2016). Concerns about losing 

something important or falling behind the competitors are rationale in RDI investments as well 

(e.g.: AI, HPC6). 

States support 10-20% of business R&D in most OECD countries. The role of the state is likely to 

remain stable in this regard in the next 10-15 years. However, states have a growing economic 

pressure to reduce public expenditure, which may affect their role in R&D (OECD, 2016). On the 
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contrary, the rising number of interstate conflicts, and their expansion into technological fields may 

be a trajectory for further state involvement in sponsoring private R&D.  

I regard corporate innovation as something intrinsically international. As most innovative products 

fill niche markets, the domestic markets of countries like Hungary are too small for them. However, 

as I mentioned earlier, globalization is featured by "the winner takes the most" (Autor, 2017; 

Barkai, 2016; Berg et.al, 2015). Consequently, it seems rational to see innovation as intrinsically 

international for all countries. There are some researchers who provide a more nuanced picture 

claiming that the international feature of research and innovation does not necessarily 

provide guarantee for quality. (Laudel, 2005) 

Thus, theories on national innovation systems (NIS) cannot contribute to this paper. National 

innovation systems are defined as the flows and mechanisms of technology and information 

between people, enterprises, and institutions that are key elements of the innovation process at the 

national level (OECD, 1997). I believe that real innovation is born globally, so I will not use these 

theories. The theory of regional innovation systems (RIS) seems more attractive when I deal with 

the birth of innovation.  

I support the picture where exporting companies are economically inevitable and they are more 

successful than non-exporting ones. Economic success makes them role models for the others, and 

the skills of exporting begin to spread. It creates a ‘local buzz’ and ‘international pipelines’ (Bathelt 

et.al., 2004). 

Burger (Burger et.al, 2009) found that firms do not always profit from colocation, because the 

network of firms frequently extends beyond locational barriers. Consequently, spillovers happen 

within the networks instead of the colocations. On the contrary, Karlsson and Andersson (2009) 

argue that geographical proximity matters because knowledge is carried by humans who live in a 

certain space. However, they admit that the development of ICT might bring an ease on that to 

some extent. 

“The presence of foreigners increases innovation at domestic companies. Being a supplier, the 

export, the import these all result skill transfers. Domestic companies learn from foreigners, adapt 

to their needs, and are realizing the advantages.” (Gorodnichenko et al., 2010) 

Thus, if a policy maker aims to increase economic growth through research and innovation, 

spending more money in itself is not sufficient. Something else is needed, which converts quantity 
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into quality; and this is export. Within the field of research, this means participation in international 

research. I will explain the reasons for it later. In this case, the state has a role as a policy-maker.  

 

3.2. Tools for fostering innovation 

A state has several tools to foster innovation: direct tools, indirect tools and tools on a capital 

market. 

The percentage of business enterprise expenditure on R&D (BERD) financed by governments 

(OECD, 2017. p. 55) is constantly growing. 

Direct tools may be refundable and non-refundable. Refundable tools are funds that are refundable 

on a light basis. Such funding programs are not required to be self-supporting; decision-makers 

know that they might lose that money. However, at the receivers’ side, there is an obligation to 

refund the money if there is a certain economic reward (income, profit, etc.) at the company. 

Non-refundable funds are the main and only topic of this work. This is the vast majority of 

governmental spending on RDI (Spaller, 2015). 

Indirect tools are tax incentives and other regulations. There are tax incentives for start-ups, R&D 

activities, R&D personnel, certain imports, venture capital, and many others. An incentive means 

that a company pays less tax or the obligation is postponed. 

Other regulations usually contain lightening on the visa process, fastening authorizations, 

involving R&D in public procurement (PcP7), and many others. 

Tools on capital market can be venture capital and loan or guaranty (see Spaller, 2017).  

I will focus only on non-refundable sources. My findings are likely to be applicable to other tools 

as well, but I will not examine this. 

3.2.1. Refundable or non-refundable funds 

This is one of the biggest policy dilemmas of today. My argument is that non-refundable sources 

have their own place in the system. If they do not seem efficient enough, it is because they are not 

managed properly. Thus, instead of changing them to something else, we should make them better. 

Refundable sources cannot play the same role as non-refundable ones. I argue that both types of 
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funds are useful, but in a different phase of a project’s life. I would like to show this difference in 

Figure 1. I compared the technology readiness of the project (let me call it: "TRL level") and the 

business excellence of it. I propose − if business excellence is not really good − not to fund the 

particular project, but to make project owners take the necessary steps to find the market. If 

technology readiness is high and it seems to have its own way to the market, it should be funded 

with refundable sources. If there is a market need, but the technological side is not very clear or it 

needs a lot of work, the project is worth to be funded with non-refundable sources. 

 

I. Figure 1: Refundable and non-refundable sources have their own goals, source: own editing 

3.2.2. Open calls or the stability of financing 

As Bollen (2014) says, his goal is to “fund people instead of projects: it would liberate researchers 

from peer pressure and funding cycles and would give them much greater flexibility to spend their 

allocation as they see fit.” I am concerned about the other way of funding. 

Anne Glower stated8 that she had never received funds without open calls. Arguing for institutional 

basic funds or any types of researcher carrier plans that avoid open calls go against international 

trends on research. In this paper, I will assume that R&D funds are distributed through a system of 

open calls. 

                                                      
8 The International Scientific Advisory Board of Hungarian National Research, Development and  

   Innovation Office held its meeting in December 2015. 
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When we generally talk about companies, it is obvious that sources should be distributed by open 

calls. However, if we take into consideration that there are a lot of state-owned, state-funded 

research companies (Fraunhoffer, VTT, Bay Zoltán Nkft.; all the RTOs9) that need a more stable 

business model than just run on calls, the picture becomes more blurred. In spite of this, I will not 

describe "institutional-like" funding in this study. 

3.2.3 Researches on the funding mechanisms of today 

Governments spend a lot of public money on sustaining a wide academic sector. At the beginning 

of this work, I assumed that project evaluation is a fine-tuned tool in the service of economic 

growth. Nevertheless, the first researches which tried to develop new indicators on pre-existing 

databases are not older than a decade. Lepori et al. (2007) showed that these indicators could 

provide useful results for the comparative analysis of public research policies. 

There are two recent researches that describe the existing funding schemes, especially in EU 

member states. One is the Analysis of National Public Research Funding, published by the JRC 

(Reale, 2017). The other one is the Effective Operation of Competitive Funding Systems, published 

by the OECD (2018). Other OECD publications also cover one or another segment of this issue, 

especially the STI Outlooks (OECD 2016, 2018b).  

As Reale (2017, p. 10) states, “there is wide variation in European countries both in terms of relative 

importance of public funding and the mechanisms and criteria applied for its allocation” and 

“national policies and programs are being developed without any obvious alignment with the 

parallel situation in other countries”. This is what I had found as well; and, as a result, I decided to 

skip giving an overview on the main European funding mechanisms. From their knowledge, I used 

the databases, which were created by them and could be reused under my framework. Reale (2017, 

p. 12.) also states that the basic level of international comparability of datasets is an attainable 

objective. A major difficulty in investigating the different national R&D funding systems is the 

insufficient availability of quantitative and qualitative data on the instruments and actors involved 

in their management. These are specific research funding organizations and/or “umbrella public 

research organizations”; which, in the latter case, act as funding bodies for their sub-organizations 

and other providers. The lack of international standards and comparable policies make it impossible 

for me to compare existing datasets at least between EU member states. Thus, I will not get involved 

in that. 
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However, it is also clear − after reading her really detailed and important analysis − that in the age 

of big data, nobody has ever drown a framework of how to use big data on public RDI funding. All 

studies tried to polish indicators, as well as to analyze them. In the age of big data, single indicators 

are not so reliable as before, but there are so many of them that altogether they are much more 

reliable than the databases existing right now. 

3.3. RDI as a linear process and the myth of researchers 

Tidd et.al. (1997) introduced the notion of push and pull innovation. Push innovation is when there 

is a technology, and it is transformed into a product. Pull innovation is when the idea of that 

innovation comes from the market. Creating the proper technology is a reaction to a market need. 

On several occasions, scientist regards the RDI process as if only push innovation existed.  

Many researchers criticized the idea that research, development and innovation constitute a linear 

process (Kline-Rosenberg, 1986). I cannot use this idea either. As I will show it later, the source of 

innovation can be academic knowledge, but it is much more diverse. 

Scientifically, this notion goes back to Schumpeter (1934). He stated that scientific knowledge 

functions as a background to or a platform for technological knowledge in the innovation process. 

Hemert’s et.al. (2012, p. 436) model is a good example how deeply this notion pervades our way 

of thinking. He defines that the source of innovation is, among others, universities; while innovation 

capabilities are new products and lastly, innovation performance is sales. In many cases, the source 

of innovation is a market need and, consequently, the R-D-I structure becomes invalid. 

Nelson and Winter (1982 p. 263) divide technological advance into two categories: invention, 

which is a scientific breakthrough and innovation, which is the commercialization of this 

breakthrough. In this case, it sounds strange to have innovation first, and then try to invent the thing. 

But this is what takes place on a daily basis. 

The first step in a value chain, as Walters (2002) described, is that we have to get to know the needs 

and expectations of the buyers and other participants of the value chain. Till we do not know their 

expectations and the amount they are willing to pay for them, we are not able to design a value 

chain.  The TRL10 scale is the translation of the RDI structure into a tool. With the TRL scale, we 

                                                      
10 https://ec.europa.eu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-g-trl_en.pdf 
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do not measure market readiness. What is the beginning at Walters, is the end of the TRL scale, or 

is not even contained by it. From this perspective, the TRL scale is deceptive. 

I assume that low TRL levels lead to breakthrough innovation, long-term effect and to higher 

spillover effect. At high TRL levels, there is profitable innovation and fast-changing technology. 

To conclude, what I deny is that there is a linear process from basic research to innovation and 

marketization. On the contrary, if we intend to achieve effective funding programs and high returns 

on R&D investment (ROI) at the funded companies, as well as technology transfer, science should 

be increasingly involved in projects that are the result of innovation and marketization problems. 

This affects the work of funding agencies as well. 

Let me provide you with a deeper analysis of my above statements. The ballade of researchers has 

been sung for a long time. My task is to go back no further in time than Rousseau (1974), who 

wrote that the development of creativity depends on the free exploration of imagination and the 

pursuit of momentary whim. Limitations concerning whether, when or how a person is allowed to 

carry out a task interfere with the spontaneity required for creativity. Becoming the "slave" of an 

industry or maintaining creativity that brings future − these are the typical types of career choices 

for a researcher. Basic research requires creativity and freedom, while industrial research is 

“merely” a higher type of engineering, and thus, it is less interesting and creative. Cozzens (2007) 

describes this phenomenon very similarly, showing that introducing peer review instead of 

institutional funding brought fears and angst; and these were packed in scientific terms. 

Narayanamurti-Odumosu (2016) researches how “historical views of policy makers and scientists 

have led to the construction of science as a pure ideal on the one hand and of engineering as a 

practical (and inherently less prestigious) activity on the other. Even today, this erroneous but still 

widespread distinction forces these two endeavors into separate silos, misdirects billions of dollars, 

and thwarts progress in science and engineering research.” 

Karlsson and Anderson (2009) present a huge literature on the ways universities can help industries 

or university R&D may influence industries. These are always shown from the aspect of the 

universities. Reverse literature is almost completely absent. From sociological point of view, this 

is a sign that this discourse is part of singing the researchers' ballade. In other words, this discourse 

is about the importance of researchers, and it is not about the needs of industry. 

Researchers have examined several times the ways by which they would be able to bring the best 

results. I am not aware of any results which indicate that they need strict bosses, strict budgets, or 

strict deadlines. It always turned out that what researchers need is freedom. For example, there is a 
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long literature which claims that reward (e.g. salary) reduces creativity (Eisenberger-Shanock, 

2003). The absence of societal impact does not necessarily mean that research is useless (Godin-

Doré, 2005). 

More loosely speaking, here is a quotation from a brochure: “All technological developments 

emanate, directly or indirectly, from discoveries in basic research. It is impossible to predict which 

scientific fields or subfields might become useful, or when and how it might happen. First class 

basic research invariably leads to practical results, and any attempt to guide such research according 

to current needs, is guaranteed to miss the point and to prevent the discovery of totally new opportu-

nities, phenomena and technologies. Demanding instant practical results from basic research is as 

silly as demanding industrial production from a baby. Yet, if there were no babies, there would 

have been no industrial production a generation later.” Haim Harari (Weizmann Institute of 

Science) wrote these words in a conference brochure11. 

Here is the ideology of the researchers’ society. All technological developments rely on basic 

research. It will not lead to practical results. The timescale of these results is unpredictable. Any 

attempt to necessitate practical results and any claim to meet industrial needs are misleading.  

Responsibility is very low, freedom is very big, and there is a lack of accountability, although it 

consumes public money. 

A real researcher does basic research. A basic researcher is more intelligent than his boss would 

be, so there must not be any limitations or strict expectations as these are only barriers, which do 

not help the outcome. Maybe I smuggled a little sarcasm in these lines, however, I only intend to 

highlight that considering research, development and innovation as a linear process is very deeply 

rooted in our culture and self-image. Rejecting it means a different view on the role of science in 

the society or, in this case, in the economy. 

The ideology of researchers may be relevant at the Weizmann Institute, but it is prodigality for 

most science institutes. From policy perspective, there is huge room for restructuring the roles and 

relationships between R-D-I.  

 

                                                      
11 Science Impact; International Conference 10–11 May 2007, Vienna; www.science-impact.ac.at 
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3.4. What diverts companies to make money from received public 

funds? 

If there is something wrong with the RDI landscape, why do I think that the distribution of funds 

is exactly what should be reformed? The Benner-Sandstörm (2000) article analyzes the institutional 

regulation of academic research, with a special emphasis on how norms in the academic system are 

constituted via research funding. They argue that funding is a key mechanism of change in the norm 

system since its reward structure influences the performance and evaluation of research.  

I am not the first one who has attempted to point out that, at a certain point, project evaluation is 

falling behind technology (e.g.: Arnold, 2004; Vasa-Sitenko, 2011). Rechnitzer (1993) examines 

the connection between innovation and information. He states that the genesis and spread of 

innovation needs a lot of information. Or, in our words, it needs a lot of data, and this is what we 

are doing innovation with. 

Do we know enough about the evaluated projects? We have to take into consideration that state 

RDI management has a highly regulated environment. It has to provide equal opportunities to 

everyone. Its tools should reduce the risk of corruption. It should reduce the administrative burden 

of applicants. In this environment, is it possible to obtain more information about the applicants? 

Can we make the projects more transparent to be able to better predict future success? 

There is no policy without setting up priorities. This is always a big issue, including the S3 strategy 

that is compulsory for all EU member states. I will not deal with the theories of setting up priorities. 

If we look at the whole picture of a country’s RDI landscape, these priorities inevitably make sense. 

They influence higher education policy, the long-term development of academia, research 

infrastructure roadmaps, and large companies that a country wants to attract. However, what an 

SME can make money from is absolutely independent from the priorities that were set up. If 

priorities are prerequisites, they begin to divert companies from having solely money making in 

their crosshairs. 

For similar reasons, I refuse the approach of the EC (EC 2017/2, p. 15) to define global societal 

challenges and translate them into large-scale R&I missions. For R&D programs, these might be 

relevant, but when we arrive at companies, these are misleading us from the core problem: How 

can we make companies earn money? 

There is an existing practice, which is much closer to my theoretical approach, but is wrongly 

implemented. It usually appears in project scoring systems. It draws conclusions from researches, 
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and then, directly builds these into the scoring systems. The theory is similar to what I use in this 

work: one can predict success from past performance. We check previous statistical experiences 

and translate them into scores. An example from Hungary is a call for instrument procurement12. 

Companies receive 5 points out of 100 if they are members of an accredited cluster. The cause is 

the following: it has been shown by a research that companies under a cluster umbrella perform 

better than those outside the cluster. Without knowing anything about the project, we give or do 

not give scores. We do not know if networking or networking in Hungary is relevant at all for a 

project. Results of researches cannot be transferred one by one to scoring systems, because the 

factors they measure are too few. Here, I will show that if the number of factors is infinite, evidence-

based project evaluation makes sense. Project evaluation should always examine whether a 

company can grow from a project or not. Can it make money or not? 

For example, I have found this logic at van Hemert et. al. (2012 p. 446): “Although much is yet 

unclear about the factors that contribute to the success or failure of the innovation efforts of SMEs, 

most studies agree that collaboration is particularly important for SMEs…” This statement is 

generally true. But when we come to the projects only a thorough, in-depth examination can verify 

it. I reject that economic research, policy statements and project evaluation can be arranged in line 

as shown above13. "From policy perspective, policies at the industrial level should be replaced by 

actions to increase effectiveness at company level.” (Békés et al., 2013, p.:2] 

After criticizing intervention logic and policy making, there is a third component which diverts our 

attention from the economic success that a company can achieve with funds: peer review. Peer 

review methodology is used by all large funding agencies. This is the most common and most 

recommended methodology to evaluate research and innovation. The EC (2014) document 

addresses member states to increase the quality of public spending “by allocating funding on a 

competitive basis, through open calls for proposals according to excellence, for instance on the 

basis of international peer review, and by allocating institutional funding on the basis of proven 

performance”. 

It is criticized from many angles (Smith, 2006; Shashok, 2008; Bollen et.al., 2014; Jovanović, 2015; 

OECD, 2015/2), which I will present later. At this point, I only intend to mention that there is no 

evidence at all on peer review methodology being able to predict economic success at a company. 

It is used because: 

                                                      
12  Economic Development and Innovation Operational Program (GINOP) 1.2.1-16; Evaluation guide p. 24. 
13 Technology scoring systems that I will present later consist of such predefined criteria, but these derive 

    and use them in a completely different way.  
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- it is widespread at evaluating research, and innovation is somehow similar; 

- we do not have a better tool right now. 

There is a tool which is concurrent to peer review, but it is used only by one country: South-Korea. 

The tool gathers all data about a project and continues collecting data after the funding decision for 

more years. Then, it turns out which company was able to take the opportunity and which was not 

(Sohn-Kim, 2012; Sohn, 2016). I will present this tool in detail later. 

For example, a typical characteristic of start-ups is their high growth. Why is high growth 

important? From a funding agency’s point of view, this is an evidence that its funding decisions 

were correct. Companies very often go into bankruptcy. Fast growth is a kind of safe harbor from 

bankruptcy. Fast growing companies have faster social impact. Such companies also reach their 

own goals. Thus, fast growth is a sign of successful funding mechanisms. We can measure it with 

data and use this data for the next funding decision. This is the logic that I want to unwrap in this 

thesis. 

 

3.5. From Innovation Management to Innovation Ecosystems 

In this chapter, I intend to show how complex and tortuous an innovation process can be. This is 

what I will describe with data in case of the third hypothesis. 

A successful R&D project must be successful in three fields (Ries, 2011; Spaller, 2017): 

- technology 

- market reach 

- management 

Here and at the third hypothesis, I will describe all of them. 

How can we define the innovation system of a company? Initially, “many companies regarded 

innovation processes as linear, with sequential steps, but soon they recognized that using cross-

functional mechanisms and parallel and non-linear processes enhanced effectiveness (see, e.g.: 

Cooper 1990; Sitenko – Vasa, 2018). Cooper (2008) himself debunked many of the myths that the 

Stage-Gate system would be rigid and sequential, while still recognizing that many companies 

implement it as such.” (Hartigh, 2018) On the previous pages, I rejected that RDI is a linear process. 

Here we can experience something similar from the company's point of view. 
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Granstrand (2000, p. 14) was the first who described the term corporate innovation system. He said 

that it is a set of actors, activities, resources and institutions, as well as causal interrelations that are 

in some sense important for the innovative performance of a corporation. O’Connor’s (2008) 

question was how to build capabilities for generating major innovations. She proposed four 

requirements for a company innovation system to be defined as a ‘system’: 

1. The system should be identifiable, and its elements should be interdependent. 

2. The whole should be greater than the sum of the parts. 

3. There should be internal and external relationships for the system to be in dynamic balance. 

4. It should have a clear purpose in the larger system in which the system is embedded. 

Carlsson (et.al, 2002) defined it as an interactive process that involves the generation, adoption, 

implementation, and incorporation of new ideas and practices. He laid out a methodology to 

describe this term. 

Firm innovation system is a process that involves the generation, adoption, implementation and 

incorporation of new ideas and practices within a firm. (Hemert et.al., 2012, p. 430) Or in other 

words, firm innovation system is the internal and external network of people who transfer 

knowledge into income for a company. 

A system's approach to innovation has received limited attention at company level. While it is 

widely accepted for nations, sectors, regions and technologies, and while some company-level 

foundations and building blocks have been proposed, the dominant approach at company level is 

to regard innovation as a process. Hartigh (2018) conceptualized the innovation system of a 

company as a system instead of a process. “Components of a company innovation system are actors 

or resources. Relationships refer to the configuration of these components: an innovation process 

now becomes one of the possible configurations of components in a system. Attributes of a 

company innovation system are capabilities and other system properties, such as innovative culture 

or infrastructure.” “We can identify the components, such as R&D departments, labs, venture 

organizations, teams, employees, C-level offices and facilitating tools. We can identify 

relationships such as single or multiple configurations, simple or complex configurations, 

technology-driven, market-driven or interactive configurations, and open or closed configurations.” 

A system's approach to innovation emphasizes interaction, learning and knowledge creation. 

The Daejeong Declaration mentions that “by engaging business in open science, the potential 

benefits from open access to publications and open data in developing new products could be 

realized more effectively.” (OECD, 2015 p.28)  
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The concept of open innovation broadened the picture with the contacts that are outside a company. 

Researchers have increasingly adopted the innovation network approach in addition to the process 

approach (Chesbrough, 2003). 

This concept evolved further to the notion of innovation value chain (IVC) (Hansen – Birkinshaw, 

2007). The IVC divides the innovation process into three separate links or activities: knowledge 

gathering, knowledge transformation and knowledge exploitation. It considers the process of 

transforming ideas into commercial outputs as an integrated flow. 

It stresses that companies are not excellent in all fields. If they can gain from each other’s 

complementary assets, they can realize innovative ideas faster. The theory of IVC describes these 

assets and roles, as well as the division of this chain, and helps understand what makes companies 

work together successfully in this environment and what are the main reasons that make 

cooperation unsuccessful. 

There are five sources of knowledge: 

- inhouse R&D, 

- linkages to customers, 

- external knowledge from suppliers or consultants, 

- competitors, joint ventures, 

- universities or public research centers. 

The second link, namely knowledge transformation, depends on firm characteristics, that is, the 

managerial and organizational capabilities of firms. The third link is knowledge exploitation, the 

process by which enterprise performance is influenced by innovation. For an innovative company, 

innovation output is a predeterminant to business performance. 

The theory of IVC defines stations and describes innovation as a process which moves from one 

station to another. However, in reality, an innovation can turn back, make loops, can jump or arise 

in the middle of the chain. This phenomenon is described by the theories of ecosystems and 

platforms. Business ecosystems and platforms are an even broader perspective. 

An agent-based model (Engler–Kusiak, 2011) utilizes simple agents interacting with their 

environment through sensors and actions. A key aspect in agent-based models is the lack of 

centralized control. An agent-based model has three elements: 

- the agent, who is defined by the rules on his behavior, 

- the interactions that are made by the agents, 
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- the conclusions that are made by the agent after the interaction, and his updated rules. 

The problem with the agent-based model is that an innovation ecosystem is organized. There are 

bigger players who set some rules; there is longstanding cooperation that does not change from one 

day to another; there are players who are specified to something, while others are expanding or 

shrinking. 

Thus, it is better to observe the way ecosystems are built up by different types of networks. These 

networks differ on stability, governance, members and many other attributes. We can distinguish 

four types of networks (Grabher - Powell, 2004): 

- informal networks: based on shared experience; 

- project networks: short-term combinations to accomplish different tasks; 

- regional networks: spatial proximity helps maintain a common community; 

- business networks: purposive, strategic alliance between two parties. 

We see more and more companies which provide a non-innovative product in an innovative way. 

Not the product is innovative, but the way the company divides the value chain. This is called 

business model innovation. According to the Frascati manual, it is part of the innovation if a product 

is delivered to the market in a better, more efficient way, or there are better processes or methods 

used. (OECD 2015, p. 60) These companies rarely use technological innovation; however, they can 

achieve a huge market share within a short period of time. Let me mention Uber, Nespresso, Lidl, 

and Airbnb. Although technological innovation is not the key success factor, it can be part of the 

success. In many cases, business model innovation has nothing to do with RDI. It would be strange 

to include these cases. 

The theories of business skills are very important. These skills are constrained resources not only 

at companies, but at funding agencies as well. The success of companies is highly dependent on 

personal skills. One of the main problems with the peer review process is also the personal skills 

of the peers.  

Kingston University has developed a tool which describes the skills that a young person needs if 

he wants to be an innovator (Chell – Athayde, 2009). The tool measures the skills needed for 

innovation. It measures five generic skills that underpin innovative behavior and form a set of 

attributes clearly linked to the innovation process:  

• creativity (imagination, connecting ideas, tackling and solving problems, curiosity),  

• self-efficacy (self-belief, self-assurance, self-awareness, feelings of empowerment,  

     social confidence),  
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• energy (drive, enthusiasm, motivation, hard work, persistence, and commitment), 

• risk-propensity (a combination of risk tolerance and the ability to take calculated risks), 

• leadership (vision and the ability to mobilize commitment). 

Freel’s (2005) findings underline the importance of intermediate "technical" skills, rather than 

higher level "technology" skills. He highlighted the relationship between innovativeness (in both 

products and processes, as well as in manufacturing and services) and firm-level training intensity. 

Simply put, the most innovative firms train more staff. 

“In many cases, we cannot explain the differences between business performances: there can evolve 

big differences between companies that use similar resources. The management has a role in this. 

(Reszegi-Juhász, 2014) “The fast growth of a company is related to successful entrepreneurial 

culture.” (Davidson-Henrekson, 2002)  

That is why the startup industry invented standardized methods to build up companies (e.g.: Blank-

Dorf, 2012). Management literature, in most cases, is not considered as scientifically sound. It is 

much more a “how to do” literature than science. This is the feature that we need right now. 

Following these methods, we can replace a skilled person with an ordinary or at least less skilled 

one. What I am doing in this paper is more or less the same process on the funding agency’s side. 

The public sector will never be able to acquire enough persons with high-level business skills. 

However, if what they measure is properly measured by computers, ordinary people can make 

decisions with the same level of professionalism. 

What is important for us from this chapter is that a system, the elements of a system and the 

connections between these elements can be counted and measured digitally. I will use a company 

perspective where all above-mentioned systems and connections are important as a feature or as 

the environment of a certain project or company. The methods and the data generating potential of 

a company will be presented in the chapter “5.3.2. Commercialization, market validation, market 

proof”. 

3.6. Technology transfer and flow of knowledge 

In this chapter, I will further examine the relationships within a company’s innovation system with 

one of the most important: the university-company relationship. Is it a mirage that everybody talks 

about, but nobody has ever seen, or is it a real opportunity for companies? 

The Lamy-report claims about the academia-business relationship that “the participation of 

academia is natural, that of industry is to be encouraged.” (EC, 2017/2, p.11) I have a different 
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view. For companies it is natural to absorb knowledge from academia if it is economically rational. 

However, why is this cooperation rational for the academia? Most universities receive funds from 

the state, they are involved in education, and they receive research funds. Why do they need to 

cooperate with firms? It has a lot of disadvantages to do so. Just check the differences at the second 

hypothesis. For the academia, it is completely unnatural to enter a different arena. As the report 

stresses in a different chapter (p.13), “Europe’s universities need urgent renewal, to stimulate 

entrepreneurship…” The renewal should not only mean the curricula, but university research as 

well. 

Romer (1990, p.22) emphasizes that the results of basic research are non-excludable goods. Thus, 

companies do not invest in this type of research, except if governments support their efforts. As a 

consequence, in developed countries, it is state investment in basic research, which properly 

describes the increase of basic research. In developing countries, the increase of basic research is a 

consequence of exogenous factors, like international cooperation. 

Today, it is not entirely true that companies have no basic research capacities, because they do not 

produce excludable goods. The results of basic research can be the subject of patent applications. 

Large companies like Bosch, Google, etc, have their own laboratories, and sometimes even smaller 

ones have laboratories. But basic research is thought to be the terrain of university-company 

cooperation. 

This is a good example when pull innovation (Tidd, et.al., 1997) can create “pull research”. David 

– Foray (2002) demonstrates that in a knowledge-based society, companies can be both the engines 

and customers of R&D. 

 „Most studies have concentrated on the one-directional effect from university R&D to industrial 

R&D and the outputs on industrial R&D in most cases measured in terms of the number of patents, 

and neglected the possible mutual interaction.” (Karlsson-Andersson, 2009) 

There are several channels of knowledge flows between universities and companies. One of them 

is that a university acquires an intellectual property and sells the IP right. Another one is when a 

university participates somehow in a company, and thus it becomes a spin-off company. (Stuart-

Shane, 2002). Thirdly, it can be a kind of university-company cooperation. They can use a 

laboratory together; they can research a certain technology together; and they can give advice to 

each other. In a broader context, we can analyze the third mission of universities (Geuna-Rossi, 

2015). 



 

30 

 

Based on Rogers’ (2010) researches the spread of knowledge has many features: how complex it 

is, what relative advantage we can gain with it, does it change our social status, etc. If we take all 

these angles into consideration, we can experience that less complex innovations have higher 

chance to spread. For them, it is easier to get to the market. These have higher relative benefits if 

we take into consideration the higher risks of failure in the case of more complex innovations. As 

a conclusion, it is possible that knowledge generated by an increased capacity is not detectable in 

the economy by the quality indicators we often use. 

„Knowledge – as basic component of innovation – is part of that circuit which leads to innovation 

and through that leads to export and growth in competitiveness.” (Rechnitzer-Smahó; 2005 p. 13.) 

There is a direct link between knowledge production and economic success. 

There is another advantage for the firms that are able to be around a university. There is a huge 

amount of public money that is to be spent (Karlsson – Andersson, 2009). Some universities provide 

office at a lower price than the market. Companies can hire better students (Varga, 2000), or through 

personal relationship, they can influence the curricula, and thus, firms can have their future 

workforce trained by the university. Companies can nab some knowledge or can test − through 

personal relationships − those who would be fruitful to cooperate with (knowledge externality) 

(MacPherson, 1998). A personal relationship is also worth when a company orders a scientifically 

relevant expertise from a university. It is easier to participate in conferences or, more particularly, 

in the right conference if you are around a university. A university is a big market full of youngsters 

and well-educated, well-paid people, which is an ideal sand table for marketization. 

“Successful innovation partly depends on the ability of companies to acquire scientific and 

technological knowledge from external sources” (Karlsson – Andersson, 2009). I would say that it 

is a challenge to make universities produce absorbable knowledge, or knowledge that reflects 

companies’ needs. Cohen and Levinthal (1990) introduce the concept of ‘absorptive capacity’, and 

they argue that a firm’s ability to apply university research for its own commercial gain is a function 

of its own investment in R&D. I support that a university also needs a kind of "absorptive capacity" 

to benefit from the market needs created by companies, and this willingness is not obvious. 

I do not focus on patents; however, most of the universities reach higher revenue related to patents 

than to the shares of companies14. Patents vary in their economic importance. Schankerman and 

                                                      
14 Universities where I personally made interviews with the personnel in charge: Oxford University Innovation, West 

    Bank University, London; University of Minnesota, Stanford University 
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Pakes (1986) used a patent renewal database for their research instead of a patent database as they 

thought it would be more “useful” or “relevant”. 

I was able to find an example where patent evaluation is based on data. There is a patent evaluating 

software at Intellectual Property Intermediary – Singapore. This is something remarkable, but it is 

out of our scope, as they sell already existing technology. They do not do R&D, and they do not 

finance it either. 

There are costs and fundamental difficulties in exchanging knowledge. It explains why markets for 

exchange are rare. The value of knowledge is uncertain. The transaction is asymmetric. This 

explains why companies prefer to carry out R&D in-house rather than having it contracted out. 

(Karlsson – Andersson, 2009) 

From policy point of view, there are interesting indicators (Karlsson – Andersson, 2009, p.11). 

These connect input indicators at universities and output indicators for companies. For example, 

local university funding with companies' added value at regional level. Or the hours of interaction 

with the professors of a certain university, and the likelihood of successful commercialization. 

These are interesting attempts. 

We can frequently meet calls that aim to foster cooperation between universities and companies. 

We have seen that there are such high barriers that without identifying them and describing them 

precisely it is merely a wishful thinking to make these two actors work more closely. 

I have to talk about the role of a state in the generation of innovation. This is not really my focus, 

however, it will appear later: The source of innovation (SI) or source of knowledge has a long 

literature (e.g.: Hemert et.al, 2012). From collaboration to copying, there are many possible ways 

to find out innovation. This study deals with project evaluation, and it is obvious that SI research 

is an earlier phase. I also think that if we nurture a managerial culture where success is measured 

only by money, the source of innovation will be a market opportunity. What is called as source of 

innovation in the literature (universities, networks, etc.) will mainly be the engineering part of the 

process, but not the starting point of it. 

I will not deal with the theories on clusters. Clusters can have many roles in the life of companies:  

educating workers, getting to know each other, advocacy of their common interest, common 

research, joint selling. Nevertheless, the sales potential does not depend directly on clusters. 

I will not deal with the triple helix models either. These explain how an innovation is generated. 

University-company cooperation as such is not interesting for me, only if there is some income at 
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the company. In this case, the income is not dependent on the cooperation with the university, but 

on the cooperation with the market. Are they ready to cooperate with the market? In my 

interpretation, only this will bring them success − nothing else.  

3.7. The regional dimension of knowledge production 

In this part of my dissertation, I will show that knowledge production is not even across countries. 

Wealthier countries with good economies have better projects, which promise better results. Thus, 

the problem of project evaluation is smaller.   

How much is spent on RDI? How many employees are there? How much is the corporate 

expenditure? What is the future of knowledge economy? The knowledge economy has higher added 

value, and this is what, for example, the Hungarian economy is lacking the most. 

 

 “Innovative activity is not uniformly or randomly distributed across the geographical landscape. 

Indeed, the more knowledge-intensive an economic activity is, the more geographically clustered 

it tends to be. … This tendency toward spatial concentration has become more marked over time, 

not less. … This reality contradicts a longstanding prediction that the increasing use of information 

communication technology would lead to the dispersal of innovative activity over time. … When 

everyone has relatively easy access to explicit/codified knowledge, the creation of unique 

capabilities and products depends on the production and use of tacit knowledge.” (Asheim – 

Gertler, 2005) 

Tacit knowledge is a key element to understand the importance of spatial proximity. Tacit 

knowledge is the context, institutional context in which codified knowledge was born. It can be 

transmitted through face to face interaction between partners who already share some basic 

knowledge and trust, and maybe they like each other. Thus, it is hard to sell over long distances. 

“The skills required for effective knowledge transfer within collective learning process are highly 

time- and space- specific.” (Lam, 2000) 

I have already described the innovation system of a company. Previously, I mentioned that it is a 

collaboration between different actors, such as universities, research institutes, other companies in 

the value chain, and public agencies. The geographic dispersion of these institutions is also not 

even, so a socially organized learning process is not possible everywhere, as there are no partners 

to learn from. 
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R&D is thought to be a good tool to reduce regional gaps. The EU describes the development with 

three words: intelligent, sustainable, and inclusive (Europe 2020). Intelligent includes R&D, 

knowledge production, high added value. The EU pays special attention to this topic as part of its 

growth strategy. The budget of Horizon Europe will be higher with 50% than that of Horizon 2020. 

The European Regional Development Fund also includes priorities on RDI, as a tool of reducing 

regional inequalities. Some scientists (e.g.: Chandra et al., 2010) also state that innovation 

guaranties stable growth, and thus predictable welfare. Vasa (2010) has also found that an 

innovative entrepreneurial environment is a breakthrough point for an economy. 

Consequently, there are two contradicting arguments. One argues that knowledge is local, so it is 

difficult, if possible at all, to raise R&D intensity in a region by providing funds. The other argues 

that if we create opportunities through funding, an increasing number of people will take the 

opportunity. 

 

Lengyel (2010) described three types of regions: 

- neofordist 

- knowledge implementing 

- knowledge producing 

A proper R&D policy contributes to stepping from one category to another. He also states that 

common culture, societal and technological proximity enhances the spread of innovation. 

In the last years, the success of cities has become the focus of attention for regional research 

(Rechnitzer 2009). RDI is typically present in cities, and the larger the city is, it is the more likely 

to have some RDI industry. RDI industry is concentrated in hubs, as I described it earlier, and these 

hubs need a critical mass which is present only in cities. Other studies state as well that there is 

spatial concentration behind the success of developed countries (Szirmai 2005).   

In OECD countries, half of the economic growth and job creation happened in cities with over 

500 000 inhabitants. The number of megacities (10 million or more inhabitants) tripled over the 

last 25 years. They now account for 12% of the world’s urban population. (OECD, 2013) 

Cities are the nodes of administration, economy, and education. These nodes are connected to each 

other and are amplifying the effect of each other. A city is considered smart if it is technologically 

leading, and innovation is part of the city culture with plenty of active researchers and early users. 

The theory of intraregional development recognized that sustainable economic development 
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requires the existence of stimulating institutions such as universities, research institutions, 

corporate innovation centers and a well-established supplier’s network (Rechnitzer, 1994; Dőry, 

2005). 

A city is the leading settlement of its region. Regional innovation policies face at least three 

challenges (Grosz-Rechnitzer, 2005, p: 29): 

- globalization and growing competition, 

- accelerating technological development, 

- “new economy” or possibilities created by new technologies. 

All of them are connected to RDI.  

Distance and proximity have a different meaning today, when everybody is connected with a global 

ICT network. (Lengyel, 2010; Nemes Nagy, 2009; Dőry, 2007). Cyberspace is the new enlarged 

proximity. (Mészáros, 2008) 

 

Where the knowledge industry is less developed, R&D funding should be different. Better economy 

sweats better projects, so it is easier to find the best ones. If you have more money than good 

projects, you will fund some of the average projects with higher risks. Here, data-based decision 

making has an important role.  

Is it true that better economies sweat better RDI projects? I have tested this question on the EU 

member States. 

The European Innovation Scoreboard (EIS) measures the innovation performance of the member 

states. It is composed of four sets of indicators: framework conditions, investments, innovation 

activities, and impacts. Countries are divided into four groups based on EIS scores: innovation 

leaders, strong innovators, moderate innovators, and modest innovators. 

Horizon 2020 finances excellent research. In each country, the best projects are submitted to EU 

level, as it provides higher prestige, immediate international environment, and a larger innovation 

network. At the EU level, competition is stronger; and the percentage of selected projects is uneven 

across countries. We can measure a country's ability to find out good projects by looking at the 

percentage of its contracted projects. We will get the supposed result by comparing the EIS scores 

with the ratio provided by Horizon 2020.  



 

35 

 

 

II Figure 2: EIS scoreboard vs. the percentage of retained projects in H2020; source: CORDA 

Figure 2 compares success rates in Horizon 2020 (2014-16), and it indicates the country ranking in 

the European Innovation Scoreboard (2017)15. We can recognize that the more innovative an 

economy is, the better chances it has to submit good projects. 

Are these better economies able to earn more money with these better projects? Reading the Fab-

Lab-App (EC2017/2), we can conclude that RDI output indicators in the EU are worse than we can 

expect from input indicators. We invest a lot in RDI, but we earn very little on it. It means that 

something is wrong with policy-making. We measure something else than what we intend to, and 

we make connections between the datasets incorrectly. 

We intend to achieve economic success, but do we measure it properly? If it is wrongly measured 

in policies, it will be wrongly measured in programs and calls as well: UK Research Assessment 

Exercise, KPMG analyses on previous operational programs, H2020 midterm evaluation. 

There are three reasons why the EU lags behind the USA in the field of RDI. (EC: 2017, p. 20.)  1. 

There are less young leader innovative companies (Yollies) whose productivity is among the 

world's best ones. 2. Companies in the EU are less RDI intensive. 3. This is caused by the fact that 

the sectorial dispersion of companies is different. 

                                                      
15 Color codes used on Figures 2 and 3: innovation leaders, strong innovators, moderate innovators, modest innovators 
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 Figure 3 shows how much was earned on Horizon 2020 projects by countries (million €), and it is 

proportioned by million inhabitants in order to make the results comparable. The goodness of the 

economy is also shown by the EIS ranking.  

We can see that with these better projects, better economies earn more money ( Figure 3). 

 

III Figure 3: Earned money from H2020 (2014-16; million €) / million inhabitants; source: Corda 

Thus, it looks like a vicious circle that if we start on a better ground, we can set up better projects, 

and with these better projects, we will be able to earn more money. 

We can draw the same conclusion on other data as well. OECD (2016) shows that licensing income 

from public research is very concentrated. The 10% of all universities earn 86.5% of the total 

license income earned by all universities in the sample. Such numbers are very similar in the case 

of research organizations as well. There are regional differences between abilities to earn money 

on knowledge. 

Behind this phenomenon, we might see the arguments on tacit knowledge that we have already 

discussed. Tacit knowledge, innovation culture, and the skills needed for innovation are the 

concepts that help us understand this vicious circle. 

It also means that in a less developed economy the projects will not be so effective, and thus, there 

is a higher importance with regard to the effectiveness of project evaluation. The aim is not to let a 

single good project under the threshold. 
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In this chapter, I have described the reasons why being regionally uneven is of importance for my 

topic. I have experienced that my topic is more relevant to less developed countries. 
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4. Material and methods 

4.1. Research questions and the hypothesis 

My starting point was a contradiction: although all programs are evaluated as highly successful, 

and the impact on GDP seems to be very high; altogether, the funding mechanisms are considered 

not effective enough. 

I stated three objectives. I presented the scientific literature on them, and now I will define the 

questions that are worthwhile to examine. I will create a hypothesis on each of them. 

I have three research objectives: 

O1: To examine the role of an RDI funding system.  

In my experience, the ultimate reason for countries to fund innovation is to gain economic benefit 

(Guan, 2016; Jones, 1995). This is what policy makers lack when they look at a funding system 

(EC, 2017; EC 2017/2; OECD 2015/2). The endogenous growth theories (Romer, 1990) proved 

that it is possible. Then, however, a large number of other theories emerged (Macilwain, 2010; van 

Hemert et. al., 2012; Walters, 2002; Bollen, 2014; Godin-Doré, 2005), and they wrongly affected 

policy making. These all put something else into the focus, and thus, faded the original goal: 

economic success. 

I analyzed these questions in the chapters: What diverts companies towards making money from 

the received public funds? GDP growth and the rationale of supporting RDI; tools for fostering 

innovation;  

Based on this logic, I will define my first research question: 

Q1: What is the weakest point in the funding cycle? 

Can I find one single weakest point, or are there multiple of them?  

Hypothesis 1: Project evaluation cannot predict the economic success of a project. This is 

a theoretical hypothesis. 

O2: To find the mistake that is made in the decision-making process.  

I saw that the culture and methods of research evaluation infiltrate the evaluation of innovation 

(e.g.: Benner-Sandstörm, 2000). It is hard to separate them precisely. The evaluation system is very 

similar. It is clear that we can evaluate research and innovation differently if we can measure them 
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differently. In both cases, the peer review method is dominant. However, as we saw the notion of 

tacit knowledge (Lam 2000; Asheim–Gertler, 2005; Von Hippel, 1995; Teece, 1998), knowledge 

flow (Geuna-Rossi, 2015; Rogers, 2010; Karlsson-Andersson, 2003), or the innovation system of 

a company (Hartigh, 2018; Cooper, 2008), it gives us a hint that evaluating innovation is much 

more complex than evaluating research, in the sense that it needs much more types of expertise.  

Those points of view and subcultural questions that might be true for evaluating research 

(Eisenberger-Shanock, 2003; Godin-Doré, 2005) are not true for evaluating innovation. However, 

these arise in both cases. 

I analyzed these questions in the chapters: RDI as a linear process and the myth of researchers; 

from innovation management to innovation ecosystems; technology transfer and the flow of 

knowledge. 

So, the second research question is: 

Q2: What shall we measure differently? Where is our measurement mistaken? 

Hypothesis 2: We cannot measure academic and industrial research with the same process, 

although it is research that we measure in both cases. This is a theoretical hypothesis.  

A funding policy can distinguish them if it is able to describe them. This is what I will present 

in this part of my work.  

 

 

O3: To propose how to correct a mistake. 

We saw that there is a need to measure differently. We also saw that project evaluation is falling 

behind technology (e.g.: Arnold, 2004). There are already tools that are taken seriously by policy 

makers (OECD, 2015). These tools are connected to digitalization. 

While measuring innovation, the measured activities differ from those of research. These activities 

might have digital footprints. However, we do not know if we can collect and process these digital 

footprints.  

I described the tendency from institutional funding to defining indicators (Vanino, 2019; Reale, 

2017; OECD, 2016; Bornamnn, 2013) and building up databases from project funding. 
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I analyzed these questions in the following chapters: 3.6. Technology transfer and flow of 

knowledge; 3.7. The regional dimension of knowledge production. 

The third research question is: 

Q3: Can digitalization enhance the evaluation of an RDI funding system? 

What types of databases do we need, what types of databases are available and are processable? 

Hypothesis 3: Evidence-based project evaluation is possible. If we can increase the 

transparency of a project, or we prescribe different transparency, the funding decision can be 

more accurate. This is my main technical hypothesis. 

4.2. Methodological toolset 

The tools that I am dealing with in Chapter 5.3 have existed only for 4-5 years. Most of them have 

never been tested in policies. I could provide the correct scientific evaluation of these policies if I 

had an evaluation on funding programs that had been built on them. These types of funding 

programs do not exist yet. A policy cycle lasts for 6-8 years16. We cannot compare these tools in 

different countries, under different circumstances or for different groups of applicants. 

Consequently, I had to choose another way to evaluate them. 

These tools are certainly not the only ones that foster innovation. I decided to use them because 

they might have a contribution to a large dataset. This makes them possible to examine from the 

same analytical viewpoint.  The Daejeon Declaration (OECD, 2015/2) mentions most of them. It 

means, however, that most policy makers and their ministers see the future in this direction. 

Interviewee 4 also highlighted that the main connection between these are the complementary 

dataset they provide. Now we analyze less data than we will in the future. ICT development enables 

us to collect and integrate much more data in the decision-making process than today. The more 

data we use, the more accurate decisions we will make. The following questions arise: (1) What 

types of data do we need for decision making? How can we (2) collect and (3) analyze these data?  

This is a classical exploratory research. An exploratory research aims to recognize and identify a 

certain phenomenon. The goal is not necessarily the detailed documentation of that phenomenon, 

                                                      
16 From experiencing a problem to have it in a policy document, it lasts 1-2 years. After that, from appearing the call to 

signing a funding agreement also lasts for about a year. Winners work on the projects for 2-4 years. After that, can 

we monitor the first data-like income or efficiency. It takes another 2-3 years to make a rough decision whether the 

project was successful or not. After all these stages, can we summarize the program and evaluate it. This also takes 

more months. 
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but to examine whether a deeper research is needed, and to provide a framework that makes the 

further research possible. 

The hardest question is to get such comparable data on the topic, which are relevant from policy 

viewpoint. Eurostat and OECD provide minor datasets to some of these methods. There are some 

literatures and it is an important goal of this paper to collect them.  

There was an opinion that the thesis contains too many topics and it would be better to choose one 

to go into deep details. I had two reasons to reject this opinion.  

 RDI policies usually use a mix from a wide range of instruments. Going deep into one of 

them would disable me from using a policy perspective. Policy questions should be 

addressed in policy ways and deep enough for that. 

 The main topic of the dissertation is possible data-driven state innovation management 

tools. The main perspective to observe these tools is the datasets that we can generate by 

them. This is a valid subject, and cannot be discovered by analyzing each tool 

independently and deeply. 

One of the most important ways to collect data is to analyze examples. However, I got many 

criticism that these data are not comprehensive and deep enough for scientific research. The case 

study approach is often criticized for lacking objectivity and quantifications. However, it can 

engage in complexity. It makes in-depth understanding more likely (Bell et al., 2011). And thus, it 

is a good methodology for understanding new phenomena. It is often used in exploratory researches 

like mine. 

“Researchers whose primary interest is in finance and economics use quantitative, neo-classical 

models … while the second group, publishing in journals dedicated to management and 

entrepreneurship research, uses a broader array of theoretical techniques, apply both quantitative 

and qualitative methodologies.” (Cornelius-Persson, 2005) In this regard, my research belongs to 

the second group. 

I also use many documents that are publicly not available. In these cases, I have to take into account 

the confidentiality of the document (minutes of committee meetings, document analysis, debates, 

room documents). 

I considered using a focus group of experts. Considering that the experts are foreigners, it is a 

logistical challenge to organize a meeting for them. If we overcome this challenge, another one 
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arises: Shall we make one group per tool, or shall we find people that are experts of all tools? This 

is not easy again as this paper is one of the first contributions to the topic. 

It looks a good methodological compromise to make expert interviews. I had to consider that some 

of the interviewees wanted to be anonymous, especially those who worked at companies. 

Otherwise, they should have followed complicated internal procedures before providing 

information and giving consent to the final version of this part of my thesis. The situation was not 

unique; other PhD theses had to face the same challenge (e.g.: Nick, 2018, p:142). 

It meant that I had to make 1-3 interviews per topic, 8-12 of them altogether. Finally, I selected 10 

interviews. When I decided whether this amount was enough, I had to consider two things:  

 As I have mentioned before, I developed the whole concept, the tools and the datasets for 

the first time, and thus, the following question arose: How could I find anybody who could 

tell his opinion about these? If I had chosen some ordinary researchers and some low-

ranking officials, I could have made tons of interviews, but I still would have had a 

credibility problem. My research required high-ranking interviewees, whose opinion 

matters. But you cannot teach a high ranking official first, and then ask his opinion. So, I 

had to talk to them several times. I attempted to be involved in their discussions, as well as 

to understand the most appropriate language in order to present the problem to them. 

I intended to raise the quality of the interviews by selecting only those that provided 

information on minimum two tools. With this solution, I wanted to focus on a holistic 

approach. 

I made dozens of interviews, but only some of them achieved this quality. If I wished to 

make more interviews of this quality, this would have been very costly and it would have 

lasted for more years. 

 Could we show both pro and cons? In most cases, there were no cons only a high level of 

uncertainty. If there were cons, they should be incorporated.  

It is necessary to make interviews with company representatives. I was looking for companies that 

had reached success with any of these methods or, on the contrary, consciously decided not to use 

them. Their policy recommendations were incorporated (bottom-up approach). 

It would have been interesting to make interviews with actors who rejected the usefulness of a 

certain topic or had reservations about it. They would have provided counter samples. 

Digitalization and the use of new digital technologies are so widely appreciated that I did not find 
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interviewees who could be counter samples. However, most interviewees had some concerns 

regarding one or another tool. It is not a classic counter sample, but it functions in the same way. 

Document analysis was important, especially in case of policy questions. 

All data analyzing methods need a certain number of items. Thus, the number of potential items we 

can analyze is important. In the period of 2010-2017, there were 3549 SMEs funded in some ways 

by the state or other public funds in Hungary17. In this thesis, I will not present any methods that 

would need a higher amount of items. As this paper will not deal with the Hungarian RDI landscape 

in particular, I can state that in case of the vast majority of EU states, the item number is not a 

barrier to using any of the presented methods.  

I propose to somehow quantify the methods and compare the numbers against the overall success 

of countries in the field of RDI or to use any other relevant indicator. However, this would be an 

index, which is far from my subject. It would mean that I critically analyze other indexes, but it 

would divert me from my topic.  

The most important theoretical journals and scientific homepages are: Science and Public Policy18, 

Research Evaluation19, Research Policy20; Journal of Scientometric Research21, altmetric.com; 

Scientometrics22, Research trends; R&D Management23; California Management Review. 

4.3. Interviewees 

Most of the interviewees were international. This thesis is not about the Hungarian RDI system. 

Taking into consideration that I was working within this system, such type of analysis would not 

be unbiased. In addition, there would be a conflict of interest, which I wanted to exclude. 

The list of interviewees is in Annex 1. It includes officials, researchers, policy makers and company 

representatives. The researchers were selected from universities, the OECD, and from DG JRC. 

The state officials were selected from the policy makers and leaders of funding agencies, and from 

the DG RESEARCH. The corporate interviewees came from companies that use any of these tools 

or have opinion on whether those had helped them or not.  

                                                      
17 This number contains the numbers of the FP7 and H2020; NKFIA and its predecessors; 2nd priorities of 

GINOP and VEKOP and the RDI part of previous operational programs. 
18 https://academic.oup.com/spp (imp.fa.: 1538) 
19 https://academic.oup.com/rev 
20 https://www.journals.elsevier.com/research-policy (imp.fa.: 4.495) 
21 http://www.jscires.org/ 
22 http://akademiai.com/loi/11192 (imp.fa: 2.147) 
23 http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1467-9310 

https://academic.oup.com/spp
https://academic.oup.com/rev
https://www.journals.elsevier.com/research-policy
http://www.jscires.org/
http://akademiai.com/loi/11192
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It was really hard to find experts who are aware of recent developments and can imagine future 

possibilities in this field. As I interviewed high-level experts, it was hard to send them any 

preparatory documents.  

It is meaningful to analyze who rejected the interview. There were only two such persons. Both 

listened to the topic and said basically the same. The principles that funding agencies follow are 

good, and they do not need to be revised. This structure allows the best applicants to get funded. 

They do not see any better way to select the best proposals. One of them worked for the European 

Research Council (ERC). The other one worked for the responsible ministry in one of the old 

member states. As I showed in chapter “3.7. The regional dimension of knowledge production”, 

the problem of selecting the best proposals is not similarly important in all countries. The more 

developed the country is, the less the problems appear. 

Methodological conclusions 

Methodologically, this paper is a qualitative, exploratory and descriptive research. Why did I select 

these particular tools? I attempted to describe all tools that I have found or which were mentioned 

by the interviewees. I did not have a list to follow. There was no consensus between the experts 

that these tools should relate to each other somehow. I had spent years to collect them, and at the 

end of this paper, I will put them in a theoretical framework. 

Although the research has some weaknesses, it is a new and important topic. It is refreshing that 

we can build up all these methods on one platform.  
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5. Results and discussion 

5.1. Weaknesses of the funding cycle 

My first research objective (O1) was to examine the role of the RDI funding system. In the 

theoretical chapter, I proved that the ultimate policy goal for funding RDI is to gain economic 

advantage. I also proved that the existing systems are thought to be insufficient by policy makers. 

The funding cycle describes the whole funding process. The role of this chapter is to examine the 

weaknesses of the funding cycle.  

Do we know enough about the projects that we evaluate? We have to take into consideration that 

state RDI management has a highly regulated environment. It has to provide equal opportunities to 

everyone. It should reduce the administrative burden of the applicants. The tools should reduce the 

risk of corruption. Can we know more about the applicants in this environment? Can we make the 

projects more transparent to be able to better predict the future success? 

5.1.1. Funding cycles 

What is the cause of the funding system not being efficient enough? This question was my starting 

point. Now, I will dig deep into this question. I will show that it is not efficient enough, and the 

weakest point is the reliability of the evaluation. 

 

IV Figure 4: The funding cycle; source: own editing after Godin-Doré (2005) 

The funding cycle, as the Figure 4 shows, begins with the problem identification. There is a problem 

seen in the statistics or reported by a group of experts. This is mainly an economic problem. (e.g.: 

EC, 2017) For instance policy makers find that the EU spends more money on R&D than its 

competitors (USA, China), but economically these competitors reap the benefit of our investments. 
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After identifying a problem, decision makers should set up goals assuming that reaching the goals 

means the problem is solved or reduced. In the above-mentioned case, the goal can be to empower 

EU companies to make more money on European knowledge factories.  

Why are these goals not reached automatically? What is the market failure that prevents the market 

reaching the goal? Why are the EU companies not able to make profit ahead of their competitors 

from other continents? The answer is not obvious. Researchers dive deep into the problem and find 

the reasons behind it. This is called problem exploration. In my example, we can experience that 

the university-company relationship is not strong enough. 

Intervention logic describes how we can overcome the explored problem. In our case, policy makers 

can declare that we need more patents and less publications, or we need spin-off companies dealing 

with university patents, or we need joint university-corporate research led by companies. Policy 

makers can choose one or more interventions. 

The interventions are achieved by programs. Programs define particular actions, goals and budget. 

For each program, they need to define indicators. How many universities, how many companies, 

how many patents and so on. Achieving the indicators should eliminate or reduce the problem 

mentioned above. 

The programs define the calls that the implementation agency will publish. All calls should achieve 

certain indicators, and all calls together should bring all the indicators. 

Then, each proposal should achieve development described by the indicators. The evaluation of the 

proposal should aim to decide whether the proposal contribute to the indicators or not. 

Then, the winners do the project. In this case, we have to take into consideration that each company 

has its own agenda. This mainly relates to profit and not to indicators. 

At this point, the project is finished. All money is spent, the final report is submitted and the grant 

is closed as the project has been successfully finished. However, real work only begins at his point. 

A summary of the projects should show that all the indicators are achieved, thus the original or 

policy problem is eliminated or reduced. Long time generates new problems and the cycle begins 

again. The whole cycle is very logical, but there are forces which may divert it from the original 

goals. 

The whole cycle takes too long time. It is at least 5 years. But in case of the EU framework programs, 

it is even longer. At the midterm evaluation of a framework program (FP) there are almost no 
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results, and the whole cycle takes longer than 10 years. Do we have the same problem now as we 

had five-ten years ago? The answer is not obvious. If something went wrong, we wasted half a 

decade before we recognized it. Personal accountability is impossible over this long time. 

Policy makers and implementing agencies compose a huge bureaucracy. It is not the interest of this 

bureaucracy to declare explicitly when a program has failed. They do not have interest in claiming 

that they do not need these types of programs. Other programs may need different expertise, and 

thus, different people. But the long time that I have presented before also predicts that some key 

people will change. Commissioners, ministers, presidents, all want to influence the process. They 

have to do that, they can do that, but it presumes that each phase should be flexible enough to be 

modifiable. Nevertheless, how can we guarantee that we are still on track? We can’t. Hellström 

(et.al., 2017) suggests that we should know more about the interest and behavior of the street-level 

administrator as they translate goals and priorities into selection, principles into practice. They can 

divert the whole process, and we do not have tools to recognize it. 

Only a part of the problem is measurable. All policy makers understand only the measurable part 

of the problem. One can measure R&D by two types of indicators: result-oriented performance or 

process-oriented (efficiency) performance (Guan et al., 2016, p. 771). The result-oriented one is a 

kind of black box analysis. Process-oriented performance goes deeper into details; however there 

is a danger of being lost in the details and failing to distinguish between an intermediary and the 

final result. This happens, for example, when we take patents as an indicator of companies’ 

performance (Karlsson – Andersson, 2009), although a patent is only a cost. Income, profit, or ROI 

is the real result. In my view, the indicators measure: 

- investment (e.g. number of new researchers, patents involved), 

- performance (e.g. working together with a university, creating start-ups, creating database), 

and 

- result (e.g. income, profit, maybe investment involved from the market). 

Is it easy to decide which indicator refers to investment, performance or result? The Danish 

Council’s guide for assessing research has a set of indicators for evaluating business-related 

relevance. I will show some examples of which indicator is a cost and which might be an income. 

The relevant business-related measurements of collaboration with private-sector companies in 

recent years are patents (cost), commercial success (income), industrial PhDs (cost), formalized 

collaborations (cost), and spin-offs (cost) (Danish Council, 2006, p. 6). We can see that from 

research perspective a lot of costs look like result. From business perspective, a cost is not a success, 

it is an investment. 
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There is a wide consensus that the high social rate of return to research and innovation justifies 

government support for research. There is, however, only limited evidence on the effectiveness of 

different public research programs (Jaffe, 2002). I did not find any evidence which would show 

that investment or performance indicators have correlation with results. Maybe, if we could 

measure not only the quantity, but also the quality of them, we could see a correlation. There are 

results showing the connection between R&D expenditure and patenting activity at universities 

(Jaffe-Trajtenberg, 2002). But for companies, both of these are investments or costs. Jaruzelski, 

et.al. (2005) researched the thousand publicly owned companies that spent the most for RDI. They 

found no connection between high RDI expenditure and the value of company or income or any 

success indicator. We cannot buy results for money. However, exactly this is what funding agencies 

are trying: to convert state funds into RDI results. 

In the cases of activity and investment indicators, we can hardly ever measure their quality. This 

raises the question whether meeting the originally planned number of indicators really eliminates 

the problem.  

VTT set the requirements for “ideal indicators” (Lähteenmäki, 2006, p. 57). We analyze them from 

a business perspective: 

• “Indicators should not describe activity as such, rather they should relate to outcomes, 

results and effects.” Income, profit, export, ROI, sold items − these are the results of a 

company. 

• “Indicators should describe strategically prioritized themes, and be related to the core 

activities of the organization.” The core activity of a business is to make money from the 

assets they have. It is that simple. We can measure and reward other things only if the 

indicator meets these criteria. Otherwise we only distract the attention from the core 

activity. 

• “Indicators should be selected so that their value can actually be influenced by the 

organization in question and connected to the strategic goals set for this organization.” A 

firm should be able to influence its income and other proposed indicators.  

• “Indicators should be selected so that target values can be set in a numerical form and in a 

similar scale (thus allowing for comparisons).” All proposed indicators are in numerical 

form. 
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• “Indicators should be well enough established and stable in such a way that they can be 

monitored on a long-term basis and therefore used as an indicator of change and the 

direction of change (identifying trends etc.).” Monitoring on a long-term basis needs time, 

but it is possible and this is one of my suggestions. 

• “Both the (R&D) organization in question and its ‘owner’ (in our case a governmental 

department) should be able to interpret the indicator in the same way.” In our case, this is 

the trickiest question. Accountancy is ‘tailor made’ for each company. It is not easy to 

understand the role of a project in the company’s performance. It is easier if the company 

has no other activity, but this happens only in case of start-ups and spin-offs. The logic 

behind the expenditures is not always unequivocal either. If we set some formal standards 

to the company, it might try to meet them with accountancy tools as well. 

• “Information about the indicators can be collected with relatively little extra effort (not 

monitoring or evaluation for its own sake).” Data collection is getting cheaper and cheaper 

as accountants are working on computers and software can provide data autonomously24. 

Project evaluation begins with the eligibility criteria, and then, it uses the peer review methodology. 

The problems of peer review are highly documented.  

- eligibility criteria - There is a connection between the eligibility criteria and the 

measurement of results. Big companies take very low level of risk. They do not risk to 

contract uncertain results. However, the result of R&D activity is very uncertain. If we 

intend to contract certain results under the burden of refund, we will receive proposals 

mainly from start-ups and project companies, who are not able to refund the money once 

it is spent. If a big company contracts result-type indicators, it means that it expects no high 

risk, which means the proposal is, in fact, not about R&D. 

- peer review problems (e.g.: Shashok (2008), Smith (2006)) – see later 

The procedure of collecting and evaluating these data is the following: there is a call; checking the 

eligibility criteria; independent peer reviews; panel decision; final decision. (e.g.: National RDI 

Office, Hungary; Bollen et.al. [2014]; OECD [2018]). This method has disadvantages that are 

summarized by Bollen (Bollen et.al., 2014, p. 131) in six points: 

                                                      
24 https://www.atkearney.com/communications-media-technology/ideas-insights/future-of-europes-high-tech-industry; 

downloaded: 12.14.2017. 

https://www.atkearney.com/communications-media-technology/ideas-insights/future-of-europes-high-tech-industry
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a. Costs, both in terms of time and money. 

b. Only a minority of proposals gets funded, the rejection rate is high (GSF research 

[OECD, 2018] claims that if the funding rate is below 10-12%, then it is a lottery, if it 

is around 30%, then it is OK. The Lamy report says the same [EC 2017/2; p. 10.]). 

c. Scientists spend an increasing amount of time writing and submitting grand proposals 

instead of doing research (see Johnson, 2008 below). This is the same with companies. 

d. The need for review panels to reach consensus may lead to suboptimal decisions. 

e. “Play it safe” and select proposals that have a high chance of producing results, rather 

than projects that are more challenging and ambitious. 

f. Scientists work on such problems, which funding happens to be available for, rather 

than trying to solve more challenging problems.  

There were some ideas to change this procedure (Editor 2010; Roy, 1985). Most of them analyze 

the processes of basic research so these are rarely useful for us. Johnson (2008) shows cases at the 

NIH where reviewers gave different score to proposals although they ranked them similarly. 

However, as not all proposals were scored by each reviewer, the final ranking was dependent on 

what the particular reviewer thought about a certain grade. This is a widely known distortion. 

Johnson showed that this distortion can be 25% of the funded projects. 

One of the interviewees (interview 5) told me that he pays attention to the evaluations where two 

evaluators provide very different evaluations. It is a sign that the project covers a cross-border 

issue between fields of sciences, or something very unique with a high risk. As Johnson (2008) 

found, the evaluators usually set the same ranking of the projects. Maybe they give a slightly 

different mark, or slightly change the ranking, but they can determine whether there is quality in 

the research or not. If they evaluate a project very dissimilarly, it is worth a deeper examination. 

Funded companies always have different interests than their funders. The basic interest of 

companies is to make money. They develop projects or at least plans for that purpose. This is what 

they want to do. In most cases, funding agencies have very different interests. They want to cope 

with challenges. Companies do not intend to cope with challenges, and that is why such challenges 

exist. From environmental sustainability to gender balance, from young entrepreneurs to promoting 

STEM issues, from raising risk-taking ability to inclusive society, these are all angles that are 

important for funding agencies and not for companies. Till companies are not risking refunding 

their grants, they will keep on their own track and minimize their expenditure on other issues. 
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Another consequence of having priorities is that in such cases, funding agencies monitor 

companies' activities on their priorities instead of those on their basic activities. Thus, the focus is 

different not only at the decision phase, but at the monitoring phase as well. There is an information 

asymmetry between the companies and the funding agencies (De Fraja, 2016).  

Program evaluation focuses on achievements instead of the initial problem. I have not ever read a 

program evaluation which stated that it was a failure. And then, there is a contradiction between 

program evaluations and reducing the original problem (e.g.: EC 2017/2), and then, this starts all 

over again. 

In conclusion, if I look at all these criticisms, I can see that, theoretically, this cycle seems 

reasonable, but there are serious methodological and implementation challenges. 

5.1.2. Decision making at corporate investors and funding agencies 

Private funds and funding agencies use similar datasets to evaluate the RDI projects of SMEs, but 

there is a huge difference between them.  

The methodology that a funding agency can use is strictly regulated in the legal system. The 

evaluation should be based on excellence, effectiveness, while it ought to be transparent and 

applicable to all projects. Funding agencies provide money exclusively through open calls. What 

all these procedures aim is to reduce the role of personal opinions. To a large extent, an applicant 

can calculate his scores before the application. Thus, most of them clearly know if they meet the 

criteria or not. 

Call ID No. of applications No. of grants 

GINOP 2.1.7-15 2688 454 

GINOP 2.1.1-15 1103 258 

KFI_16 996 227 

                             1. Table 1: data on selected Hungarian calls; source: own editing 

A funding agency has to evaluate all of the proposals it receives. As we can see in the Table 1, there 

can be thousands of proposals that should be evaluated within quite a short time, something around 

3-4 months. Giving objective scores reduces the time of evaluation. In most cases, there is a peer 

review process with 2-5 peers. It looks more like an industry than a fine-tuned system. Jovanović 

(2015) describes the circle of the way the need for transparency and the need for in-depth analysis 
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alternate each other. Although this is true, I have to emphasize that limited time and large numbers 

limit the in-depth analysis anyway. 

The personal information we can receive in an interview or site visit is very important. Then, we 

can clear up misunderstandings, and we can have an impression about the persons involved. 

However, an interview is subjective, and we cannot exclude the personality of the evaluator. The 

principle of equal opportunities leads to an impersonal process. These two are in conflict. Behind 

the conflict, there is the question, whether we can trust or to what extent can we trust the evaluators. 

On one hand, a good expert can save a lot of money for the public. On the other hand, if there is a 

bureaucracy to evaluate projects, it will evaluate the projects with as excellent experts as are 

available at that moment. The contradiction can lead to strange situations. The European 

Commission launched a call called “Teaming”. They held interviews, but the interviewers could 

ask only such questions, which were sent in advance. They could not ask anything else, and they 

could not ask back to clear any issues. Thus, all the applicants read the previously elaborated 

answer. So, what is the point in holding such hearings? 
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2. Table 2: State and private evaluation process; source: own editing based on the interviews with Imre Hild 

At venture capital companies, investment decisions are made very differently. First of all, their 

internal regulations describe where they should be careful. There are procedures they should follow. 

Otherwise, the persons involved in the decision-making process are quite free to what they evaluate 

as useful. There is no pressure on them to invest in a certain budget, but there is pressure to invest 

in good projects. They can visit applicants, they can give them small jobs in advance, and they can 

try to converge the particular project to the needs of both participants. 

It is really challenging to determine which one is more efficient because the efficiency criteria are 

not the same. At company level, there is a strict monetary evaluation of all investments. At state 

level – as I have described it before – there is a wide range of policy goals; consequently, monetary 

evaluation is not the only one. On the contrary, if an investment is doing very well on monetary 

terms, it is a question why it is funded by the state and not by the market. 

State and private evaluation processes 

Criteria Funding agency VC company 

What do we want to 

measure? 

Contribution to science 

progression and novelty 

Contribution to the profit of 

VC company 

Time All applicants should go through 

a certain procedure within a 

predefined time limit 

Only the best applicants go 

through the evaluation 

procedure, the time limit is 

not strict 

How many applicants 

do they evaluate? 

All of them As much as they can do, 

nothing happens if they 

delete half of the e-mails 

Can they pose 

questions to the 

applicants? 

It is very limited. Yes, they can. 

Can they set 

conditions? 

Nothing about the business 

model, product or marketization 

They can fine-tune the 

collaboration. 

Can they talk 

personally to the 

applicants? 

In most cases not, because there 

are too many of them 

Yes, they can. 

Decisions are based on 

criteria… 

Objective Intuitive 

What do applicants 

really undertake? 

To do the contracted project, to 

deliver indicators 

To make money and build a 

company 

Success criteria The contracted amount of 

money 

Money received at the exit 
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To summarize, decision making at VCs is more personal, intuitive, while at funding agencies it is 

more "industrial-like". 

Is it possible to make the potential of companies more transparent? Is it possible to fit them to this 

industrialized view point? In order to answer "yes" to both of these questions, we need more data. 

Only a large amount of data can replace the intuitive element, which these evaluations are lacking. 

Albeit academic and industrial research have different goals, different values, different rewards and 

different audiences, we apply similar processes to deal with them. This is not only misleading, but 

is also a sign that the funding agencies do not base their decisions on the factors that contribute the 

most to the market success.  

 

The role of this chapter was to examine the weaknesses of the funding cycle. As we analyzed it, it 

seemed very logical, but very little is known about diversions caused by the street-level 

administrator. It means that we know very little about the implementation of those rules that make 

the funding cycle reliable.  

Only a part of the success factors is measurable today. The connection between process- and result-

oriented indicators is weak. 

The decision-making process is a peer-review process. It has a 25% distortion merely by giving 

different scores to the projects, in spite of ranking them similarly. 

 

5.2. The weaknesses of the project measurement practice 

The objective of this chapter is to find the mistake that is made in the decision-making process, 

which is my second research objective. After talking about the weaknesses of the funding cycle in 

the previous chapter, the question that we attempt to answer is, on one hand: Where is our 

measurement mistaken? While, on the other hand: What shall we measure differently? These 

questions are the two sides of the same coin. This is in the center of this chapter. 

Why is industrial research different? Here, the main contribution to the state of art that I presented 

in the theoretical chapter (e.g.: Nelson and Winter, 1982; Walters, 2002; Schumpeter, 1934; 

Karlsson and Anderson, 2009; Godin-Doré, 2005) is, that I collected more features than anybody 

else before. Apart from that, this is a scientific novelty, and it will gain importance in the decision 
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on the 3rd hypothesis. There, in the Chapter 5.3, I will prove that industrial research should be 

measured differently. I will also outline the tools by which this measurement can be done. 

In this chapter, I will show that it is easier to measure science than business excellence. I will also 

show how business R&D indicators evolved over decades, and that my research is in line with these 

trends. Finally, I will present the differences between the two types of research as a preparation for 

the next chapter, where I will continue to find diverse datasets to measure business excellence. 

When I talk about funding corporate projects, I will distinguish scientific excellence from business 

excellence (Figure 5). Most companies claim that they are strong on both fields, but it is rarely true. 

 

V Figure 5: Scientific and business excellence; source: own editing 

 

Most company R&D projects do not use cutting edge technologies. This phenomenon roots in the 

technology management problems. Companies today are flooded with technology, but they do not 

know how to use it for solving their own problems. Technology management should shift from the 

development to the interpretation of technology. It is not merely about developing or screening 

technologies, but also about envisioning the profitable application of a particular technology 

(Verganti-Dell’era, 2015, p. 156). I have already presented push and pull innovation (Tidd, et.al., 

1997). Pull innovation is about problem solving, while push innovation is about ideation. 

Interpretation is a third type of innovation where the central activity is searching for new meanings. 

In this regard, the new question is: How will firms reframe the way they make sense of 

opportunities? 
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It is easier for policy makers to provide funds based on scientific excellence than business 

excellence for the following reasons: 

- While scientific excellence is an inevitable public good, business excellence is related to 

the wealth of certain persons. This is not a public good, or at least it is not at first sight. 

However, this will bring GDP growth, jobs, tax, social wellbeing, all in all, a developed 

society. 

- RDI policies are to shape the future, and not to make people earn money. All policy makers 

want to have some kind of breakthrough attached to their names, not just a mere fact that 

some people have earned money. This is the point of view that we can nab in high-level 

analyses of the European Commission (EC 2017/2. p. 26). It is easy to say that making 

people earn money is not a policy question. They can do that without any policies. I 

disagree with this opinion. I think, this is one of the hardest policy questions. A good 

example is shown by Nightingale & Scott (2007): making an incontinence pad more cost-

effective is not a breakthrough innovation, it is not a scientifically recognized achievement, 

however, it has a huge societal impact, and generates profit (Bornmann 2013, p. 218). 

- We have tools for measuring scientific excellence, but business excellence is much harder 

to measure. It is hard to be conceptualized, as well as to be measured. 

▪ it is hard to compare a previous success with a particular project on the table, 

▪ it is hard to distinguish between the lack of business excellence and bad luck or 

unforeseeable things, 

▪ it is hard to measure an innovation success reliably between the other activities 

of a company as most of the companies have very good reasons not to be honest 

about it (On one hand, a failure might mean repayment, freckle on the image; it 

might have personal consequences within the company, and it might also have 

consequences on the next application. On the other hand, the following questions 

may arise:  What do they win if they are honest? Can they hinder the real 

numbers?) 

- Policy makers are mainly officials. The careers of an official and a researcher are very 

similar. Both have stability, which is contrary to hectic business life. Both receive non-
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market salary, and neither of them should fight for the performance to be recognized on 

the daily basis by the salary. The utilitarian aspect of business is far from their culture.  

- In the European culture, there are two deeply rooted traditions. Both of them condemn 

wealth, selfishly collecting huge wealth and showing it openly.  

▪ the puritanism of Protestant ethics and other Christians care about those in need, 

▪ the egalitarianism of humanism states that all men are equal and money creates 

visible differences between people, so it is something blameworthy. 

The goal of a company is to earn money. In the USA or in Asian societies, it is not a problem if 

someone earns much more than the rest of the society, and shows it openly. 

The measurement of innovation evolved in the scientific literature. I intend to show the evolvement 

of indicators during the project evaluation and at the end of the program. 

The focus of what is worth measuring has shifted during the past decades (see Figure 3). However, 

the indicators did not form a coherent system, and it did not change the project evaluation practice 

of funding agencies radically. 

 

First Generation 

Input Indicators 

(1950s-60s) 

Second Generation 

Output Indicators 

(1970s-80s) 

Third Generation 

Innovation Indicators 

(1990s) 

Fourth Generation 

Process indicators (2000s 

plus emerging focus) 

R&D 

Expenditures 

S&T Personnel 

Capital 

Tech Intensity 

Patents 

Publications 

Products 

Quality Change 

Innovation Surveys 

Indexing 

Benchmarking 

Innovation Capacity 

Knowledge 

Intangibles 

Networks 

Demand 

Cluster 

Management techniques 

Risk/Return 

System Dynamics 
3. Table 3: Evolution of Innovation Metrix by Generation; source: Milbergs – Vonortas (2006) 

The first generation of indicators was connected to the input of the process. We should not forget 

that, at that time, the whole global economy was less innovative. Innovation cycles were much 

longer, and thus, it took much longer time for an innovation to spread across the economy or the 

continents. Input indicators were the only reliable information source. Later on, some output 

indicators became popular enough to be measured across the economy. These included patents, 

products or quality change, and several others. The innovation indicators of the 90’s tried to place 

individual indicators into a big picture like benchmarking or innovation surveys. The indicators 
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today try to open up the black box of the company and compare each seconds of the innovation 

process. 

It can be seen that the trend goes from input indicators to process indicators. In the next chapter, I 

will show how the fifth generation of indicators is moving increasingly closer to the continuous 

supervision of activities. I have already mentioned that recent researches attempt to define new 

indicators on pre-existing databases (Lepori et.al., 2007). This is the approach that is the closest to 

mine. 

Program assessment has developed as well. In this case, I have to dissolve one aspect of the main 

contradiction that I presented in the introductory chapter. As I mentioned, policy-makers are 

dissatisfied with public R&D funding systems, however, all programs are evaluated as successful 

ones. What does success mean in this regard? How can selection effects be isolated from treatment 

effects?  

Propensity score matching (PSM) means that non-treated outcomes are what the treated outcomes 

would have been − had they not been treated. Or, likewise, that selection occurs only on observables 

(Rosenbaum-Rubin, 1983). PSM was also used by Vanino - Roper – Becker (2019) to examine the 

impact of the UK Research Council’s fund on firm performance. 

The Difference in Difference (DiD) method attempts to control unobserved variables that bias the 

estimates of causal effects, aided by longitudinal data. With DiD, you can control e.g.: the change 

in the economic environment over the years. 

Another method compares beneficiaries to a sample of applicants who did not receive grants. Or to 

take as sample those whose scores were just above and just under the minimal score for funding. 

Here, we anticipate that those projects were alike in terms of “goodness”. Thus, you can measure 

the effect of the fund itself. 

The program evaluation is mathematically sound. It reveals the different aspects of success or 

failure, but it is clear what we measure. We can develop it by collecting all the already used data 

from each company, and then we can forget sampling. But it is not supposed to change the results 

radically. 
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Zuniga-Vicente et al. (2014), reviewing more than seventy empirical studies on the relationship 

between subsidies and R&D investment, conclude that the large majority of studies find a positive 

effect with public subsidies, thus adding to private R&D investment. 

Bayona-Sáez - García-Marco (2010) examined the performance of the companies that were funded 

through the Eureka program. They have found that after one year following the program 

competition, the positive effect on return over asset (ROA) appears.  

The problem here is that policy makers want companies to be at the scientific forefront of the world; 

they want to use the products of the funded companies; they want to see an exploding export, and 

things like that. Having a positive effect is simply not enough after spending billions of euros on 

RDI. Nippa (2018) analyzes one funding scheme and raises the question if it is only a PR stunt. He 

is right, if we compare the introduction of a funding scheme, and its evaluation finally, it looks 

more like a PR action than a rational decision. 

Wang (et al., 2017) draws attention to the fact that there is limited theory available to predict the 

types of effects which should arise from public R&D intervention on the performance of firms. 

After examining the program evaluation, let me show you the evaluation of the projects that are 

funded within a program. 

In table 4, I collected more differences between scientific and corporate research than anybody else 

according to the presented literature. By presenting this table, I intend to highlight the main 

differences between academic and industrial or corporate RDI. 

Quality control is different. At the academia, the only way to verify the quality of a research is peer 

review. There are at least two peer reviews: one at the beginning of the research and one before the 

publication of the results. In industry, you conduct a research because you have an industrial 

problem, and you have monetary expectations from the research. The evaluation of research is also 

based on monetary performance. However, good monetary performance gives the confidence to an 

industrial scientist to claim that the research is worth publishing without any peer review. 

It is less academic. Literature, hypothesis, test and conclusion – this is how scholarly publication is 

structured. An industrial research may have only a problem, a test, and some conclusions. It is 

important, scientifically relevant, but it is published in a different structure, on a different site. 

Sometimes, a company does not intend to fund more than these phases or time pressure does not 

allow more work on it. It means that an industrial researcher may reject the ordinary forms of 

publication; however, he would be able to present something with the same relevance. 
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Industrial research is rewarded differently. Reward here means a factor, the absence of which makes 

all other indicators useless. In the academia, citations count most. In industry, it is income that best 

describes impact. 

At an industrial research, there is a boss. At the academia, you are scientifically independent. Both 

the TRL levels, as well as timing are different. 

A company researcher can have an enormous impact, and yet he/she is not recognized as a serious 

researcher. For example, you will never win a Nobel-price, because you set the scientific 

background of the Facebook, however its societal impact might be comparable with some of those 

who have been rewarded by a Nobel-price. 

 Academic Industrial 

Starting point: previous literature an industrial problem 

Who is the boss? nobody or the readers there is a non research- 

minded boss 

Personal risk, 

institutional risk: 

It is not risky, personally or 

institutionally, to conduct 

and fail with a research. 

Risky, not only for the 

company but for people at 

the company as well. 

Complexity of riskiness: Technological risk (e.g. if 

the results are not published 

in the Nature, nothing 

happens) 

Technological risk, market 

demand risk, customer 

demand risk (Karlsson – 

Andersson, 2009) 

Users of the research: other scientists engineers, end-users 

Where does it aim to have 

impact? 

field of science economical, societal 

Main reward: citation income 

Other rewards: industrial income, personal 

recognition (Eisenberger-

Shanon (2003) 

reach of public audience 

When is the reward 

measurable? 

It takes 2-5 years for the 

citations to reach the max. 

Short time, after the market 

appearance (there are 
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exceptions, e.g. health 

industry) 

How to determine its 

worth? 

Peer review (both the 

research [before] and the 

article [after] 

Income expectations 

[before]; generated [after]; 

no need for peer review 

Implementation: in networks quite openly in strict trust, smaller 

networks 

TRL level: lower higher 

Time pressure: lower higher 

When is it finished? When the research grant 

expires 

Any time immediately when 

it is considered useless or 

done 

Transferability of 

knowledge: 

Codification is a must for 

Publishing, so there is 

transferable knowledge 

“sticky or tacit knowledge” 

(Von Hippel, 1995; Teece, 

1998) 

Do researchers teach 

somewhere? 

most of them; also at PhD 

level 

Few of them; usually they 

do not meet universities’ 

criteria for teaching 

What do we want to 

measure? 

contribution to science 

progression; novelty 

contribution to economy, 

society and novelty 

What is the best way to 

measure? 

conventional scientific 

metrics 

altmetrics25 

 

4. Table 4: Differences between academic and industrial research; source: own editing 

We use, in both the academic and corporate sectors, the peer review method to evaluate RDI 

projects. The only difference is that at a corporate project, one evaluator or half of the evaluators 

prepares an evaluation from a market viewpoint. Is it enough, or should the evaluation methodology 

differ much more? 

You can see the main differences in the Table 5. 

                                                      
25 see in the chapter 5.3.5. AltMetrics: 
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 Academic Corporate 

What type of 

knowledge is needed to 

do the evaluation? 

only academic Many different types (academic, 

technological, corporate, market 

knowledge, economic, etc.) (Van 

der Meulen, 2010) 

Four eyes principle Two peers can meet this criterion 

as they and the applicant have 

similar knowledge and skills. 

It is almost impossible to meet this 

criterion in all skills that are 

needed to evaluate a project 

Conflict of interest It is easy to find peers who have 

no conflict of interest, if not 

domestic, then international ones 

It is pretty hard to find 

entrepreneurs who have in-depth 

knowledge and are not and cannot 

be in conflict of interest; it is easier 

to use non-entrepreneurs as peers 

Cost of the peer review In the academic sector, it is in the 

culture to regularly evaluate 

researches or articles almost for 

free or for a very reduced amount 

In the corporate sector, nothing is 

for free, and thus, good expertise 

has a high cost, and funding 

agencies do not have this huge 

amount of money 

Can we expect a 

quality result? 

Yes, as the peers most likely 

have the competencies, it is easy 

to involve them, there is no 

financial barrier 

No, as most of the skills will not be 

represented and four-eyed, it is 

hard to involve proper peers, there 

is a financial barrier 

 

5. Table 5: Peer review in the academic and corporate sectors; source: own editing 

The difference in the evaluation process looks small, but the consequences are radical. Academic 

research and industrial research are two different types of competitions; however, today we set the 

same standard for both. 

As a conclusion, the research objective was to find the mistake that is made in the decision-making 

process. Where is our measurement mistaken? In this chapter, I showed that we cannot measure 

academic and industrial research with the same process, that is, with peer review; however, we 

measure research in both cases. In the previous chapter we saw that peer review is not the only way, 

and maybe not the most common way to select those projects that are supposed to earn money from 
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innovation (see Table 2). Peer review is widespread mainly in the public sector. We also 

experienced that the indicators of innovation changed over the decades, but this did not make the 

evaluation process change. Program assessment developed as well, but it also did not change the 

selection process at all. 

We summarized the most popular methods that they use, and we also understood that this is not 

what a policy maker wants to see. In Table 4, I tried to show that academic and industrial researches 

are different. Nonetheless, we measure them with a similar process. In Table 5, I showed that during 

the execution of this process, differences pop up and distort the procedure. I conclude that there is 

a need for a different measurement. 

 

5.3. Digitalization as the technology of a new measurement system 

 

Before we jump into the middle of this topic, let me consider a broader goal. This is the concept of 

funding agency 4.0 or data driven funding agency. The whole 4.0 or data-driven revolution means 

that we collect and process data in a way that in the end, a machine can make or enable people to 

make better decisions than any group of people. 

We can see the evaluation of research funding. First, there was institutionalized funding, then merit-

based funding, and then, societal impact and commercial potential have come into the picture. “The 

structure of research funding has been reformed in all the countries studied. In addition to 

continuing recognition for scientific merit, the reforms have had the effect of emphasizing the 

commercial potential and the societal relevance of the research supported.” Benner-Sandstörm 

(2000). What will come next? Digitalization is so widespread that anything that comes must have 

a digital angle.  

We have to keep in mind that defining new indicators based on databases needs some prior 

considerations (Lepori et al., 2007b): 

- The development of indicators (and data collections) should be driven by the underlying 

policy questions, related to program objectives and intended impacts. In my case, this is 

the lack of policy questions, or when the sole policy priority is the profit at the funded 

company. 
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- The resort to reasonable simplifications is the key to the successful development of 

indicators. This means collecting data on the programs and characteristics that are truly 

relevant to the underlying questions, as well as using proxies and estimations where there 

is reasonable confidence that these can provide a correct assessment.  

- When developing indicators in new fields, rather than giving all definitions and categories 

“ex ante”, an interactive approach will often be more successful. Starting from fairly 

general categories and progressively refining them based on experience in data collection 

and analysis assists in getting the right indicators and making data collection feasible. 

Later, I will also suggest that the process of building proper databases should take at least 

8-10 years. 

- Careful consideration must be given to the choice of data sources, the means of combining 

them, and the approaches to actually collecting the data, taking into account availability, 

problems in quality, as well as the efforts necessary for collection and “cleaning”. I do not 

really mean the cleaning of databases, however, I fully agree with this statement. In my 

model, there are two ways of cleaning databases. The first tries to avoid adding wrong data 

to the database. As the data collection is automated, these algorithms are the door-keepers, 

if they function properly. The algorithms that process these data, to a certain point, should 

also be able to recognize and clean or disregard wrong data.  

I finished chapter “3.5. From Innovation Management to Innovation Ecosystems” with the notion 

of innovation ecosystems. The conclusion of it was that there is no one single way to the market, 

but there is a labyrinth with many entrances and exits; and most of the exits do not lead to the 

market. There are tools, and the management should build its own road to the market by combining 

these tools. Consequently, if we are able to collect data while beneficiaries are using them, we can 

follow them on the way to the market. When beneficiaries are not using any of the tools mentioned 

in this thesis, the question arises as to how-up-to date their management knowledge is. 

Is the concept of automated, data-driven decision making applicable to R&I funding agencies? At 

first sight, I would say no, it is not. Decision on R&I projects needs such special expertise, such 

long experience, such a wide variety of knowledge that it will be the last thing to be automated, if 

ever. Maybe that is right, but part of it we can use as a decision support system. In the future, we 

can see how effective Artificial Intelligence (AI) will be. As a result, it is better to get prepared to 

something that is increasingly closer to funding agency 4.0 and AI. 
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In order to use AI, three components are needed: data, algorithm and IT infrastructure. Data define 

algorithm, and these two define IT infrastructure. IT infrastructure is the easiest problem as you 

can already buy what is necessary. If it needs a huge computing capacity, even High-performance 

Computers (HPC) have AI partition. IT infrastructure is not cheap, but this is not a technical 

problem. 

Algorithms depend on the available data. Thus, algorithms develop together with the datasets. It is 

a lot more challenging than infrastructure; however, there are already several algorithms on the 

market. 

The most challenging one is data. I define as data all types of information that a project owner 

provides, or which are electronically available in connection with the project. These data are 

automatically collectible and processable during the evaluation process. 

In some cases, it takes decades to build up a proper-sized database. As you see in Table 1., in 

Hungary, only some thousands of projects get funded per annum. It is limited or at least not tested 

whether you can use databases from abroad. The culture of earning and using funds is so different 

in each country that a similarly-built dataset may lead to invalid data. There must be some countries 

and some segments where the R&I culture is similar enough so that you can merge data; and in 

most of the countries, as well as in some of the segments, it is impossible as we saw in the chapter 

about the regional difference of knowledge production. I have not seen any examples so far, and 

thus, I cannot recommend you to do so. 

My conclusion is that the earlier you begin to collect data, the sooner you will have a proper 

database. I will describe what kind of data funding agencies collect today and what is possible to 

be collected in the future. 

We have two ways to get more information on projects: we ask different information from before 

or we provide different cooperation. I will deal only with the first one. The second way includes 

different technology transfer calls or pre-commercial procurements, and some other public-

business cooperation. These are beyond my subject because in this dissertation, I will focus on 

analyzing the evaluation of company’s projects. From this point of view, cooperation is just a 

feature of a project, although, it is an important one. However, this feature is examined with the 

tools I will present here. 

It is also important that I will work with existing or close to be existing technologies. For example, 

states are entitled to limit rights on properties based on public good. If they place conduit 

infrastructure through one's land, the owner has to bear it. Such ownership can be limited for the 



 

66 

 

sake of public good. If we follow this logic, once it will be possible to limit one’s ownership on 

datasets for the sake of public good. This will open a lot of new ways and tools to utilize datasets. 

However, as this legislation does not exist anywhere, I will not build up any hypothetic tools based 

on this. 

First, we should analyze what types of data we are using now and what can be collected. In each 

case, we should consider three questions: 

• Do we have methods to collect certain data? 

• Is this method reliable in terms of being repeatable? 

• Do we understand the data and their contribution to success? 

Funding agencies collect data on projects, on companies and on the persons that are in those 

companies (Figure 6). On the projects, we have data based on scientific excellence. These include 

all evaluations that are made by an expert. Thus, these contain, to this extent, the business 

excellence. We also evaluate the takings in indicators. 

On the persons, we have CV-s (Gaughan-Bozeman, 2002), while on the companies, projects they 

were involved in. From the company register, we can collect all companies that a certain person 

was the owner or general manager of, however, it is really hard to estimate his role either on success 

or on failure. We can also ask about the projects that he was involved in, but it can be based on 

self-declaration, which also has a distortion effect. At some agencies (e.g.: Irish Science Fund), 

referees are required, and they really call them to get information, but it is an exception rather than 

a trend. 

On companies, we can have all the data that are in the company registry. They are not very reliable 

on describing the real development at the companies. 
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VI Figure 6: Data that the funding agencies collect today; source: own editing 

The procedure of collecting and evaluating these data is the following: there is a call, checking the 

legitimacy criteria, independent peer reviews, panel decision, and final decision as I have shown it 

in chapter “5.1. ”. The real change in a funding agency’s life will be, when it begins to collect very 

different types of big data. 

How do we collect data? These should be searchable, systematic, and comparable, while we must 

avoid data silos. How do we build our data system? How can we search in the database? What kind 

of database do we have? Is there anybody who thinks about the datasets that should or could be 

collected? 

The collected data are based on databases and documents. Data collection supports individual 

decision-making on each project, and it supports ranking the projects within a call. It is compulsory 

to publish data on each winner project, mainly the title of the project, the institutions or persons 

that are in the project, as well as the total project cost and the funding amount. The documents are 

in PDF format, and there is no easy tool to search in them without opening each file. 

5.3.1. A short overview of available datasets 

What types of tools and databases are we looking for? This is not only a question of availability 

and correlations; this is not only mathematics, but sociology as well. There were attempts to change 

the funding systems. You can meet this problem throughout the thesis. Some of them are right 

mathematically or scientifically. Even though nobody will use them, because it is really far from 

the way the public sector works. 
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Just one example: Jaffe (2002) argues that it is hard to measure a program if there is no control 

group. Thus, he suggests that a part of the R&D budget should be distributed randomly. Than we 

could have a control group and we can measure the program properly.  

Is he right about this? Yes, a more effective program design can save a lot of public money, 

probably much more than the amount we waste by providing it randomly. However, providing 

public money randomly basically to anybody without any kind of merit is strictly against all 

principles and legal possibilities that regulate this world. The tools that I am looking for are closer 

to the real world than to the test tubes. 

In this regard, I will always look for three main components (Figure 7): 

- policy documents (which is a sign that a problem is observed at high level26) 

- tool (this is the question of database and technology) 

- example (The usage of public funds is highly regulated. Changing anything in the system 

bears a lot of risks. The public sector is never an early user. An example on how others are 

doing something similar lowers the risk.)  

 

VII Figure 7: Policy-tool-example cycle; source: own editing 

 

 

Let me go back to the original thread. If it is true that the more information we have, the better 

decision we make, than the question is: Where do we find more information? Let me keep the same 

triad of information: person, project, company. There is no information beyond them that we can 

involve. 

                                                      
26 Vladimir Suha, the former director of JRC said that a policy is composed by three things: facts, values and politics.  
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Sometimes a bunch of datasets are collected and even more rarely, they are published. A good 

example is the British Gateway to Research, where you can find a big bunch of data, much more, 

than in other countries27. 

As I mentioned before, we should analyze three things about each data: 

• Do we have methods to collect certain data? 

• Is this method reliable in terms of being repeatable? 

• Do we understand the data and its contribution to success? 

Can we know more about the projects? Before jumping in the sea of unlimited data, I have to 

mention that an RDI project is a type of project, and thus, it should be led according to the general 

rules of project management. The question is: How well is the project built up and conducted? All 

literature raises the question whether the goal of a project is good enough or not. There is a lack of 

literature which examines what impact a professional project management has on the success of an 

RDI project. Or, in other words, we do not know how many projects fail, because of inadequate 

goals and how many of them fail due to poor project management. Project management means the 

management of a single project. Program management means the management of interrelated 

projects. Portfolio management means the management of programs and/or non-interrelated 

projects. Many aspects of a project are measurable. A project has three main features: goal, 

resources and time. A project is divided into milestones. It has a risk analysis which is countable 

again. It has a detailed cost structure. I have not seen any RDI funding agency using these data to 

evaluate the project management skills of the applicant team, however they have all the data. 

It is very rare when a project does not appear on the net before the application. The project itself, 

the key notions, similar projects, thoughts on the problem, and other information might all be 

relevant and measurable. If a project appears, it leaves some footprints. Some people might like it, 

some write comments, while others only share it. All of these are quantifiable. The internet, as well 

as web pages collect this information, and we can download it. There is also huge room for criticism 

as well, which I will present in details. Can we understand these numbers? There is a tool called 

altmetrics, which helps with the understanding of such data. 

The easiest thing is to take the dataset of previously funded projects and draw statistical conclusions 

on them. These conclusions can appear in the scoring system. Thus, if we find that a team member 

with PhD degree increases the chances of overall success by a certain percentage; we can give the 

same scores to future projects. I intend to point out, that the data are collectible, we have methods 

                                                      
27 https://gtr.ukri.org/resources/GtRDataDictionary.pdf 
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to analyze them, and we understand the effect of them on future projects. This method is very rarely 

used, and the reasons for this, which I will present later, are sociological rather than economic. A 

good example is the Korean system, the KTRS, which I will also describe later. 

Most of the projects are not very unique. As I presented in chapter 3.7. The regional dimension of 

knowledge production, the dispersion of unique projects is not equal: countries with better 

economies and better innovation ecosystems have more, while others have less. It means that there 

will be countries that, with good odds, will finance mostly less unique projects. Why is it never 

revealed? Because internationally, the focus is always on the best universities, and on the best 

companies. Who would have sufficient time to be up-to-date with hundreds of university projects 

and thousands of companies? It is impossible. Furthermore, the datasets of the funded projects are 

not merged. However, we are able to automate the comparison of projects by assessing semantic 

similarity. Thus, in this case, we only partially have the data, although the method to process them 

is available. Do we understand the data? Not yet. In innovation, duplication is not always a sign of 

future failure. 

The following tools are part of business excellence. When a project is at the beginning, we do not 

know too much about the future market. All aspects that we think we know are only hypotheses. 

Can we ask the applicants to test these hypotheses on the market before they submit an application? 

Yes, because the Lean methodology and User Experience (UX) research enable them to do so, and 

these are neither expensive nor time-consuming. Are the data reliable? No, because it is hard to 

notice whether the data are real. 

At a later stage of the projects, there is some revenue, so they sold something. The many ways of 

crowdfunding, or the tools like Initial Coin Offering reveal something about the first market 

welcome. We can collect these data, but it is not sure, that they are reliable. We know that these 

tools provide very important signs of future success, but we do not know their actual weight yet. 

To look even further, a company will grow. At a certain stage, this growth will be dependent on the 

marketing budget rather than on innovation. However, as far as innovative products are concerned, 

these might spread faster than the industrial standards. This is what we call growth hacking. We 

have methods to measure the possibility of growth hacking. The data are easily manipulated, and 

we still do not know their actual weight in the scoring system. 

Here, I have to mention the challenger banks. My expectation was that they use algorithms to help 

decision-making. I will present them, however these cannot contribute to my model. 
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There remains only one dataset that we can add to a decision making. This belongs to the persons, 

and it is the huge dataset of social media. Today, we do not use any data that is not directly 

connected to the project. But the future is that we will use such types of data. We already have 

methods to collect these data. There are several social media monitoring or social media listening 

applications. These collect all available information on a particular person. It is hard to manipulate 

the data, because the dataset is too large for that. We have algorithms to quantify such data, and 

these are the Artificial Intelligence (AI) algorithms that lie behind online advertising, for example. 

Finally, there is one dataset that I would not use, and these are the takings. As most of the innovative 

projects fail, takings do not make any sense. If a lot of these projects are surely unsuccessful, does 

is matter what the takings are? If there were result-oriented takings, nobody would risk the 

application. Anyway, takings are not connected to an RDI project, but to the normal function of the 

company. I would exclude them from the decision-making. 

To conclude, below (Figure 8), I have drawn a draft map of datasets that are available, but the 

funding agencies do not use them. I do not know about any other dataset that we should consider 

to incorporate. I am not aware of any dataset that would logically fit in the model, but is yet too 

premature to be used. 

On the following pages, I will present all techniques, data, advantages and disadvantages. 

 

     VIII Figure 8: Data we can collect; source own editing 

By using these methods, it is not only the potential circle of winners that we change, but project 

preparation as well. It would complement scientific excellence with business excellence or 
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entrepreneurial skills. Thus, the focus from scientifically new projects would move to more easily 

marketized, better tested projects. 

5.3.2. Commercialization, market validation, market proof 

“Society can reap the benefits of successful research studies only if the results are converted into 

marketable and consumable products or services." (Lamm, 2006) In this case, the main question is 

whether it is possible to do market research before an R&D project. From a funding agency’s 

viewpoint, the following questions arise: Can we reduce the commercialization risk before the 

funding decision? Can we avoid funding those R&D projects that, for many reasons, have no way 

to the market? 

The first risk of innovation is not technical, but entrepreneurial. The first question is not related to 

the ability to develop a product from a certain budget. Good professionals are able to predict 

whether a project is feasible technologically. Marketization is a lot bigger challenge and appears 

earlier than technological challenges. Today, we have tools to assess market needs before a project 

has started. In this chapter, I will present these tools, and the datasets these tools can provide. 

Theory 

Commercialization is an actor’s action to transfer knowledge asset to another independent actor, 

and to gain monetary resources. (Hemert, et.al., 2012; Lichtenthaler, 2005) 

Danneels (2002) conclude that successful marketization depends on the ability of firms to delink 

competencies from existing product-market combination, and then relink them to new niches. 

Inexpensive international communication enables cross-country collaboration in RDI (Ding et al. 

2010). Schenk and Guittard (2011) analyze the user and market feedback as a source of innovation. 

It is the question of company structure as well. Generally, there is a tendency to locate the 

company’s headquarters close to an R&D center (Karlsson – Andersson, 2009). At the beginning, 

this is obvious for a technology-intensive company. Later on, the headquarters should be where the 

market is, as market needs lead the research.  

The ERiC (2010) project stated some obvious, but important sentences. They assessed the societal 

impact of a research, which is applicable to economy and marketization, as it is a segment of the 

societal impact. The project found that there must be some interaction between the research group 

and the stakeholders, which is, in this case, the market. They also drew attention to the fact that not 
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only the research group and the users of the research should understand the context, but the peers 

as well. So peers should not be selected only on the basis of their scientific expertise. 

Methods 

Everything we learned about the innovation system in chapter “3.5. From Innovation Management 

to Innovation Ecosystems” will be transformed it into knowledge about the projects. A project has 

three important features: goal, timing, resources (PMBOK, 2017). All of them are limited and 

should be defined prior to an application for funds. 

Innovation can be conceptualized as a learning process (Hitt et. al. 2000). This is true both at the 

exploration and exploitation phases of the research. Lean management (Ries, 2011) claims that 

everything that a company knows about the market is only a hypothesis and should be thoroughly 

tested. A project is full of goals that lie on such a hypothesis. Who is a potential customer, why is 

he a customer, what product features does he like, how can the company reach them, what does it 

cost, these are all questions that are stated in the project description. The evaluator examines them 

thoroughly; however, this debate is still based on thoughts, not on facts. They remain hypotheses 

until they got tested.  

Lean management advices that a start-up company or in our case, a project should be build up as a 

structure or labyrinth of untested hypotheses. The work is to get these hypotheses tested. The 

invested money including the received funds should first be spent on getting real information on 

the market. It is when there is a niche market that the company should invest in product 

development, as then they know the direction to which it should be developed. 

Hypothesis testing is, in fact, data collection. The project owner should be able to reach out to the 

potential market and test what he believes in. As the testing phase is a process, it is a question when 

a funding agency should join this work. This ought to be done certainly not at the beginning. 

However, this can be an agency strategy. Does early investment create more added value than 

funding more mature projects or, on the contrary, is it a waste of money? We can decide on this 

question if we have micro data. If we have the right and capacity to access those data that are 

generated by the applicant companies. If we can interpret them, we can decide based on them, and 

we can compare our decision with the decision made by the company. And as you have thousands 

of proposals and many data in each proposal, this should be done automatically.  

When we have got through all of these, we can consider and evaluate technology and research 

questions. This is because if the applicant company cannot find a way to its market, it is pretty 
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irrelevant how good the technology is. This is one of the mistakes that we make today. Funding 

agencies are more curious about the R&D side of innovation than about the thoroughly tested 

market potential. 

Testing has two phases (Blank-Dorf, 2012). First, we should find out whether the problem we 

intend to solve exists on the market (Ellis-Brown, 2017). There are a group of people who feel that 

the problem exists, it bothers them, it is obvious for them that it is their problem, and they are 

willing to pay to get rid of this problem. 

Second, the answer that we give is an appropriate answer. Answering the first question does not 

need a prototype. As we will see later in this chapter, it does not need much money either. We 

should test whether that particular innovation is an answer to the problem, it is easy to use, while 

its price is reasonable and affordable and, altogether, the offered solution is better than the existing 

one.  

There are very special cases where the market need is obvious. These are the projects where the 

new product is very similar to an existing one, but it is much cheaper. But also in these cases, 

relevant features might change in a way that raises the question whether market testing can be 

skipped. 

If we have answered both groups of questions, then is it worth dealing with technology and the 

question of how to create a product that bears all features that we defined previously. We have to 

emphasize that this process is similar to and precedes technological questions both in market-driven 

and technology-driven innovations. 

All of these tests create a lot of datasets that can be analyzed automatically if a funding agency is 

properly prepared.  

Interview 3: How does a funding agency know that a company has properly done its hypothesis 

testing activity? How does a funding agency know that the presented data are not misleading, either 

because of falsification or due to the lack of proper skills? This problem arose at many agencies. 

Today, most of the funding agencies use experts to evaluate the proposals. It is less sufficient than 

a proper market research, but there are no other reliable data. 

Some agencies do project monitoring every week. This needs a big bureaucracy and makes the 

operational cost quite high. However, it helps to find out which project goes on and which stays in 

one place.  
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Launchpad Central28 is the software version of Blank’s method. It has a panel for supporting 

governmental agencies. The NIH and the I-Corps29 program are partners of this software, which 

shows that there is a governmental need to help market hypothesis testing, as well as to collect 

more data on that process. Today, agencies use it for educational purposes, but in the longer run, 

it might be part of the decision-making or of the monitoring process. The most important question 

is the reliability of the data. This question has not been not solved yet. Technically, if we have an 

application on our smart phone, it can collect a lot of data. Technically, it could be analyzed 

whether they really “got out of the building”, how many meetings they had, where they were 

physically. Maybe one day, it will be obvious to collect these data, but today it raises ethical 

questions even in the USA.  

Everything that a company thinks about its way to the market is only a hypothesis that should be 

tested. Hypothesis testing has multiple phases. First, we can check the existence of the problem. 

Does the market feel that there is a problem that the innovation wants to solve? How big is the 

problem, who feels this problem, what are the features of this group, how big is the group? Is it 

possible to describe the framework of the potential value proposition? These are the main questions 

that we should answer before deciding on an innovation regardless of the funder.  

One of the tools of marketization is knowledge on user experience (UX) (Tullis-Albert, 2013). UX 

has three main characteristics: (1) a user is involved; (2) the user is interacting with a product a 

machine, a system, or anything with an interface; (3) the experience of that user is of interest. The 

commercialization process includes all three. 

It can be gauged whether a user can use a certain product or not. It is hard to find market for a 

product that is too complicated for an average user. All difficulties in informatics are a sign that the 

programmers did not make the software matching to the users’ skills. The UX mentality is not 

restricted to any software, this can be used in case of all products. 

UX is measurable. We can measure performance, usability, self-reported experiences, and you can 

use behavioral or psychological metrics.  

When the software exists, we can measure the way on it with heat maps. It shows the way a user is 

going through and the places where it gives up or gets stuck. Heat maps show us whether the 

software is too complicated for the users, and if there are any misunderstood parts. We can measure 

                                                      
28  www.launchpadcentral.com 
29 The National Science Foundation’s Innovation Corps (I-Corps™) program uses experiential education to help 

researchers gain valuable insight into entrepreneurship, starting a business or industry requirements and challenges. 

I-Corps enables the transformation of invention into impact. 
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how much time it takes for a user to use a certain feature (e.g. to pay, to go to another function, to 

express his will), if he can arrive at the goal (e.g. to buy), which are the parts, routes, moments 

when they give it up without achieving the goal. UX rarely provides us with information at the 

decision point. However, if it is part of the project we can assume a higher entrepreneurial skillset. 

Policy 

This tool works because it is able to provide more solid forecast on marketization than the peer 

review of applications. As we could see before, there are hundreds, sometimes thousands of 

applications at each call. It means that the best evaluators are likely to be among the applicants, and 

thus, there is a conflict of interest. It is a question if there are good enough peers among the non-

applicants, and how bureaucrats can select them. 

By using such tools, we make the procedure less dependent on personal skills. It has a positive 

effect on those who do not win by spreading the techniques of the entrepreneurial culture. 

Van Hemmel (et. al. 2012) deals with exploration and exploitation. He argues that from a policy 

perspective, it is a bad decision to support only exploration (research) and ignore exploitation 

(marketization). SMEs need to be successful in both activities in order to gain economic success. 

“Success in innovation implies successful commercialization.” This should be in our mind during 

a project evaluation. 

All the interviewees agreed that from a public viewpoint, a company’s research is useless if it does 

not reach the market. However, Interviewee 1, who works for a big multinational company, 

mentioned that his company is doing research that might be in the market only on very long run, if 

ever. He was not allowed to tell me whether they use public money for their research. 

Interviewee 3 said that their logic goes from research to market. Thus, only those researchers are 

invited to take part in their program, who have some results that they want to share in the market.  

What they do is a kind of technology transfer. On every occasion, there must be someone in the 

group from the business side. However, the original idea always comes from the researchers. 

Maybe – she said – they should reconsider it because this is merely a habit, not something 

methodologically important. 

She works for a good university in the US, and thus they can choose from the best students. They 

have the pool to select only highly motivated people into their program. She does not feel the 

necessity to collect data and automate decision making or onward evaluations. However, she can 
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imagine that if someone takes a lot of funding decisions and does not have the pool to select the 

best ones, it might make sense. 

Interviewee 6 said that entrepreneurial skills are different in the various regions; and in some 

countries it is important to develop them. 

As a conclusion, we can prove that there is software which can provide certain data. There is such 

software, which leads us through the whole project cycle, there is software on user experience 

testing, and there is heat map software. How does software create databases that predict success in 

the market? We are not aware of it yet, however, it is time to begin collecting data on funded 

projects and after a while, to find patterns in those data.  

5.3.3. Technology rating systems and previous projects 

Is it possible to find certain indicators that can be signs of success, or can contribute to it in a 

definable percentage? Can a scoring system of a call be evidence-based from the viewpoint of a 

funding agency? 

Moon-Kim-Sohn (2011) and Sohn-Kim (2012) provide a good overview on attempts made in 

order to find the key success factors for an innovation to reach the market and survive afterwards. 

The scoring model is widely used, however, it has a weakness: the score itself is not meaningful; it 

indicates only relative superiority among candidate technologies. Technology rating systems 

provide a more comparable basis. (Moon-Kim-Sohn, 2011) 

I do not include economic indicators like net present value (NPR) or internal rate of return (IRR). 

These funds are not investments and cannot be treated like investments. They are very risky from 

both the technological side, as well as from the entrepreneurial skills' side of the target group. In 

many cases, they only do the job to be able to count these indicators. (Martino, 1995) 

Technology rating systems that are used for technology credit guarantee in Korea are composed of 

the following indicators: the ability of the CEO, the level of technology, the marketability of 

technology, and the potential or realistic profitability. (Sohn-Kim, 2012, p. 4008) Some of the 

attributes are measured on a Likert-scale by a committee of evaluators. In these cases, the 

methodology must have the same problems as our peer review system. However, finding objective 

indicators that, in the past, proved to be good forecasts of success can be an alternative or it can 

complement the peer review system. These objective indicators can be evaluated by a logistic 

regression analysis. (Chen-Huang, 2003) 



 

78 

 

Based on the data, the projects are classified into five risk categories. In all categories, they can 

forecast the percentage of the failed projects. So they give funds to the most risky projects as well, 

but they are able to count how much of the credit guaranteed by them will not be repaid. Thus, they 

are able to control their budget. 

On the long run, the trend shows us that the projects selected with the data-based decision-making 

system were always within the predefined success rate. 

This is the first case that the decision is based on data and software. We see that it makes the system 

calculable, reliable. The system makes a good decision from the point of policy makers.  

What is a technology rating system? What does it aim? 

Technology rating systems aim to dissolve a paradox. The paradox is that refundable money for 

SMEs comes from banks. For loan eligibility, banks evaluate facts from the past of companies and 

their assets. An innovative SME is typically very young or its past is not relevant, and it has no 

assets. Most innovative SMEs are not eligible for loans (Moon et al. 2011, p. 613). State guarantee 

programs for loans can run only if one can estimate the failure rates. Thus, you can evaluate three 

types of information: (1) the past of the team instead of the company; (2) the technology that is in 

the company; and (3) the progress toward marketization. This is a very different logic than the open 

calls system that most of the countries use. 

As I see it, there is mainly a Korean literature. The chief economist is S.Y. Son. Behind this tool, 

there is regression analysis. The institution which deals with the R&D funding of SME’s is 

KOTEC, Korea Technology Finance Corporation. There is a database with more than 74.000 

records of previously funded projects. Every time a project is funded, a new record is generated. 

Thus, the system is self-learning. KTRS is composed of 45 qualitative and quantitative indices, 

most of which are the key success factors in technology. 

Policy documents 

The Republic of Korea has been using this system for more than 15 years. This tool appears in 

policy documents several times. As it is an established tool, it does not appear as a reflection for a 

problem, but as something already existing. 

It is not a policy document, but at this point, it is worth mentioning that there is a Horizon 2020 

project aiming to create a technology rating system on similar principles as the KTRS. This is the 
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InnoRate Technology Rating Platform30, a data-driven tool for supporting and improving the 

decision-making processes of investors for financing innovative SMEs. The project began in 2019 

and will last until 2021. It intends to adapt the KTRS methodology to the EU reality. It is targeting 

the investors and lenders, and not the public sector yet. 

Leveraging the wealth of existing data, semantic technology and in-depth human expertise, the 

InnoRate Technology Rating Platform aims to: 

• Minimize the time and resources (human and financial) required by investors and lenders 

for assessing innovative SME cases; 

• Make the prospects of innovative SMEs clear to investors; 

• Reduce knowledge and information asymmetries and risk premiums paid by innovative 

project managers. 

What makes this tool work? 

The advantage of this tool is that it lies on a much broader evidence than an average project 

evaluation. (Spaller, 2017) 

The barrier of the KTRS method is the data analysis system. Regression analysis is not suitable for 

big data. If we have thousands of data, it will be better to look for other data analysis tools. Later 

on, I will show some examples for much larger datasets. 

This technology is slowly spreading, and it is coming closer to the EU. 

 

5.3.4. Similar projects and text mining based on semantic similarity 

“The winner takes it all” – phenomenon (economical side) 

The European Comission highlights (EC, 2017, p. 21.) that many companies run similar research 

projects. By doing so, the R&D investments are duplicating, however, only one of them will reap 

the benefits. This deters companies from investing into R&D. On the one hand, economic theories 

like Judd's (1985) general equilibrium model emphasize that the second innovator will not get back 

the investment on research and unsuccessful patenting. 

                                                      
30 https://white-research.eu/portfolio/innorate/  

https://white-research.eu/portfolio/innorate/


 

80 

 

On the other hand, we should keep in mind that replication and verification have scientific values. 

(Stephan, 2012) Even in the business world, we can find examples when replication is useful. 

Facebook was not the first social media platform. Samsung was not the first smart phone company. 

Investors always state that a company that has no competitors might not work on something 

important. If there is a huge need on the market for something, we can be sure that several 

companies are working on it. 

 

Filter of double application (sociological side) 

The actual routine does not even contain filtering the same application. An article in the Nature 

stresses that "checking grants at other agencies is something that does not exist.” (Reich-Myhrvold, 

2013) “In general, agencies do not cross-check federal grants against their own new awards.” 

(Reich, 2012) “Cases tend to come into light only if peer reviewers spot similarities in grant 

applications.” (Reich, 2012) This is about NIH, USA, but it is applicable to the EU as well. 

There are three cases: 

• Same researcher same research – fraud in most cases 

• Same researcher slightly different research – waste of money 

• Different researchers – maybe in different countries – same topic – big opportunity 

to save public money  

Need for better alignment (policy side) 

How to divide the R&I market between the member states and the EU? There is a proposal to align 

Horizon Europe funds with structural funds (EC 2017/2 p. 17 and 20). Why only with the structural 

funds and not with the national budget? In this case, funds could be aligned with such priorities, 

which are insufficient or a political playground. However, if we were able to check double 

applications in the EU and in the member states project by project, this would mean a huge 

alignment.  

What makes this tool work? 

There are two things that make the tool work. First, if the tool shows the similarity between really 

similar projects. Second, if we can find a connection between similarity and future success. 

The best Hungarian university (Semmelweis University) is between the 400-500 range in the Times 

Higher Education World University Rankings 2018. It means that at least 500 universities do 
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research on the same or higher level than our best one. How many evaluators can be up-to-date 

with all researches that are going on at these universities? Most of them we have never heard of. 

Ongoing projects have no publications or patents yet, and there is no common database on them 

either. So we can be sure that a large number of researches and innovations are the duplications of 

the already existing ones. We simply do not have the appropriate tools to reveal it. 

Recognizing this problem, one tool is under development at the DG Joint Research Center (JRC), 

which is the science service of the EU. This tool will estimate the semantic similarities of two texts, 

and thus, it will help applicants and evaluators be aware of similar projects. It will not search 

plagiarism, so the goal is not to find the same words in the same order. It aims to reveal the similarity 

of the content. It looks in three databases: Horizon 2020 (CORDA), publications (SCOPUS) and 

patents (European Patent Office). It is not solved yet how to search in the databases of the member 

states, but many countries have already joined a consortium that aims to unify the databases. Reich 

(2012) also reports on a software solution that helps find similar applications. 

The project raises the question whether to open it on an experimental basis to investment companies 

and incubators. There is a clear sign that the above-mentioned datasets are useful for the market. 

Companies like Über Research31 and Digital Science32 try to fill this market gap. They collect 

publicly available data on funded RDI projects across several countries. Based on this data and a 

data mining software, they offer services to funding agencies and companies. 

The Compared Project has won a fund from the EU to develop an early version of the tool. It closed 

the experimental phase on December 2019, and it is continuing in 2020 with the testing of the 

software by real users. This is an excellent moment to get insight in how to introduce such a tool. 

Testing the tool 

Nobody is confident in such a process, and consequently, first, the tool should be tested. The goal 

of the test is to reveal whether the tool can find a similar research to the evaluated one. 

Playing with data raises a lot of questions: confidentiality and GDPR questions arise. This tool is 

not mentioned in the internal rule of procedures, and nobody will change these only to test a tool. 

Thus, during the development of the tool, we should keep in mind the legal and IT environment 

where it will run. In this case, we test the tool in Hungary at the National RDI Office. The tool will 

run on their computers. This eliminates most of the confidentiality questions. However, in this case, 

                                                      
31 www.uberresearch.com 
32 www.digital-science.com 
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you have to ensure that the organization is entitled to reach the databases the software needs. In this 

case, this is not a problem. 

Another way to eliminate confidentiality questions is to make the use of the tool optional. This is 

the way we have chosen. This implies a big communication burden: we have to convince each 

evaluator to use the tool. For them, it takes longer time, maybe they are not comfortable with the 

fact that a computer finds relevant research that they were not aware of, they might have 

reservations using AI, and they might be suspicious with the changes made in the evaluation 

system, and so on. You need a very good tutorial video or e-learning system, which not only 

teaches, but also convinces the evaluators. 

How will the users relate to the population of all evaluators? I did not find any answers to this 

question. Who will take the opportunity to test a new tool? Those who sympathize with introducing 

new IT tools, or on the contrary, those who become angry about it? Will it be used evenly at all 

disciplines or some will use it more or less frequently? Will there be a systematic distortion in the 

usage and opinions or not? This is a question that I left open in this case. 

We will collect four types of data (more details in Annex 4): 

- personal satisfaction with the tool, 

- usability data, 

- functionality data, 

- data on usage. 

The first three will be collected by a questionnaire, while the fourth one will be automatically 

logged. All data are anonymous. We are unable to merge these two databases; however it would let 

us draw important conclusions. It also means that we create data silos, and thus, the data are in 

different systems and it is impossible to compare them to each other. For example, we will not 

know if those projects that were evaluated with the tool are more or less likely to get funded.  

You can objectively evaluate if the tool has found documents with high similarities. This is 

important because it is the main function of the tool. We do not know yet how to define ‘high 

similarity’ or in other words, what similarity matters.  

Otherwise, we evaluate personal opinions not real facts. But as the tool is not a decision-making 

tool, it is only backing decision making, and this is fine for us. 

After a successful test, you can build it in the institution’s rules of procedure and make the usage 

compulsory. You can also build in the data system, and you can merge the data silos into one 
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system. Then, you can follow the lifecycle of one proposal, and after some years, you can see 

whether the results align with the later number of publications, and other science metrics. 

 

As a conclusion, we saw that the aims of the project are in line with the research field of my thesis. 

The existence of the problem is proved by the scientific literature. The datasets are defined and they 

exist. The software to process the data is almost ready. It is just a question of time when a tool that 

can handle this problem appears. 

Open Access angle – a policy perspective 

Let me take a little bypass, and think a little bit about the question: If a funding agency collects all 

of these data described here, could it not gain some competitive advantage by sharing these data? 

Who would use it, for what purpose, and how can the funding agency harvest the advantage? The 

data gained by semantic similarity is one of the most needed in the market, so it is the best to 

illustrate it here; however, it is applicable to other datasets as well. 

We can join to a growing policy aspiration, the open access initiatives. Here, the main question is, 

whether we can use the data gathered during the evaluation phase of the projects later on. Can these 

data be open? Which actors can use them? Can both a funding agency and the applicants gain 

anything on making these data open? 

What is Open Access? 

It obstructs the development of science that most of the publications are available only for purchase 

and a lot of research data are not available at all. Not even the publicly funded data are open. There 

are a lot of things to discuss at this point: open data, open methodology; open repositories (like 

European Open Science Cloud). On the other side, there is a fear that only irrelevant researches 

will appear on the funding agencies’ horizon. 

The next question is the open access to publications. This offends the interest of big companies. 

Varga Máté33 wrote a good overview on this question. Authors can pay to make the publication 

accessible openly. They can publish on open science pages. We can fight for being open after a 

certain time, delayed, taking into consideration when it reaches its maximum impact. The pre-peer 

review version can be open. We can analyze the services that big publishing companies provide 

                                                      
33  https://sciencemeetup.444.hu/2016/04/10/a-tudomany-publikacios-valsaga-es-egy-lehetseges-kiut 
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(editing, lecturing, peer review34, publishing presenter articles, and the impact factor, which 

provides credibility). 

The Daejeong Declaration mentions (24) the open peer review as a tool for future R&D 

management. In this case, the reviewer and the reviewee are aware of each other. The author and 

the peers can be anonymous or can reveal their names. Today’s peer review is for compensation. 

We can gain the best minds if we compensate them. Not necessarily financial compensation, but a 

close relationship where the peer feels he will gain something. At an open peer review, we assume 

to have more peers, but it is not assured that we will have enough qualified peers. 

This conception is about the peer review of the articles. How can we guarantee that the best peers 

are selected to review an application? We cannot guarantee it. The methods that we use today are 

the following: 

- gain some experience in this field and have a huge network of peers, 

- involve a committee to advise peers, 

- search on the web for good peers. 

But still, you can never be sure that you have found the best peers. So the problem exists. The whole 

concept of open peer review is not applicable for sure, because all competitors of a project would 

do a lot to make it fail. 

However, in case of a smaller circle of peers, it might work. During the decision-making process, 

we have a pool of qualified peers. After the peer review, there is a board of decision makers, who 

are higher in number than the peers who have seen the projects. Thus, there are two sets of people 

who are qualified, who see some of the projects, who have legal obligation to declare a conflict of 

interest. We could try to open the peer review to one of these groups. So, there would be invited 

peers as it is today, and voluntary peers. 

I do not know any funding agencies who have ever tried to open the peer review process in any 

way. However, as the problem of selecting the best peers is real, maybe it is worth to be tried. 

Enlarged OA conception 

We can recognize the tendency to make information available as early as possible. In the post-

H2020 period, it is recommended (EC 2017/2, p.15) to open even the mid-term evaluation of a 

project. My view goes even beyond that. What I suggest to add to the open access is the openness 

                                                      
34 Peerage of Science do peer reviews for free for the authors and the publishers are paying for it. 
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of funding decisions and maybe some of the data that was gathered during the decision-making 

process. 

The beneficiaries and the titles of the projects are usually public for transparency reasons. However, 

these are not used by the RDI management as shown above. 

What data can be open? Would it be beneficial for both companies and funding agencies? Open 

science from companies’ perspective. Figure 9 shows the timeline of a project from the 

development to its completion. It also shows which part of the timeline is not involved yet to the 

open access debates; however, there might be some data worth publishing.  

 

IX Figure 9: Enlarged open access mentality provides more information for R&D management; 

source: own editing 

 

The Lamy-report (EC, 2017/2 p.10) stresses that “H2020 can currently only fund 1 in 4 of the 

proposals evaluated as high-quality through independent peer-review.” The next chapter stresses 

that although we have knowledge and ideas, we do not capitalize on them. How many excellent, 

but not funded researches would be funded by the industry if they were aware of them? If they 

knew each other? How many companies are able to spend as much money on research project 

evaluation as the EU? I guess, none of them. So we know which projects are the best, but we do 

not inform potential investors about them, and then we do not understand why they do not invest 

in these projects.  

How can we use this tool? 

If we open up at least the list of the best research projects (if not all of them), we can move to 

another question. We cannot exterminate funds from the R&I system as it exists in all countries. 
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Thus, the best projects will be harvested by the state calls, and the rest of them remain for the 

venture capital. We might argue that they have a different role, they should act at different life 

periods of the projects, but the truth is that free money always sounds a better deal than selling a 

part of the company (however, it is not always a better deal, see smart money). So, we should create 

a list of best investment possibilities, and then offer it for venture capital. And the rest can be funded 

by public money. How can we do that? I don’t know35. But this is the future. 

The Seal of Excellence scheme is a quality label that you can win if your H2020 proposal was 

recognized as excellent, but due to financial reasons, it was not funded. The aim of this label was 

to allow applicants to search for other sources. What would happen if there was available 

information on all the 30.000 proposals (EC 2017/2 p. 25) that are submitted and evaluated per 

year? And what would happen if we completed this database with all transparency databases from 

the member states? That would be a huge amount of data on questions like these: Who is working 

on what? Where is excellence? Where can you find partners? This would boost networking. 

Jaffe and Trajtaenberg (2002, p. 5) draw our attention to the fact that „we have very little idea of 

the extent to which patents are representative of the wider universe of inventions since there is no 

systematic data about inventions that are not patented.” Where are such data available? At funding 

agencies, there are. These might help investors to make good investment decisions.  

We see that there is a set of information needed in the funding cycle, and semantic similarity tools 

can give a proper answer. Semantic similarity tools help compare a particular project with a much 

wider pool of ongoing projects that might be its competitors. Semantic similarity does not appear 

in the policy documents. Nonetheless, the databases are ready, and at least one tool is working 

which is free for all funding agencies. It is clear what we can measure, but the value of the data that 

we get is yet unclear. 

Funding agencies should consider using semantic similarity tools. As data procession begins, it 

turns out what conclusions we can draw from them. 

 

                                                      
35  Mice goes to wise owl: 

- We have a problem. Everybody hates us. Everybody wants to kill us. What can we do? 

- Transform yourself to a hedgehog. Everybody likes them. 

- OK, but how can we do that? 

- That’s not my problem. I give only strategic advice – says the owl. 
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5.3.5. AltMetrics: 

Assuming that the R&D projects of most companies have certain kind of prelude on the internet, 

can we draw any conclusion on the interest about them? 

What is AltMetrics? What does it measure? 

In the age of the internet, we measure scientific impact as offline activity. In the metrics, nothing 

has changed. The internet has increased the impact of science. Today, science is on the internet, it 

is available for everybody, not only for those who attend quiet academic libraries. As internet has 

become more and more important in science, it is worth measuring the scientific impact created on 

the internet. How can we measure scientific impact differently? 

Altmetrics tries to measure scientific performance differently. The established way of measuring 

scientific excellence is by science metrics. This collects data on a publication, researcher or 

journals. This dataset contains, among others, the citation or impact factor of a journal. Science 

metrics have several disadvantages (Adler-Taylor, 2009; Kovács, 2015): 

• it takes a long time to get relevant data on the effect of a publication; 

• it is not precise enough; 

• it measures prestige; 

• it measures the effect on researchers who do publications, but it does not measure any 

educational, economic and informative effect; 

• it does not measure the effect achieved through the internet. 

Altmetrics is even more important in the light of the criticism of offline scientific metrics (Kovács, 

2015; Adler, et.al., 2009), which is also severe. Anyway, internet is a strong part of our life, and as 

academic literature has migrated from paper to the internet, its scientific impact should be measured 

somehow. The future of altmetrics will not depend on establishing the right indicators. It will 

depend on the scientific impact that will have an effect through the internet. As this impact is 

growing, we will measure it. We will measure it incompletely, as it is the case with offline metrics, 

however the scientific community will get used to it. 

Ron (2014) found that we can make a good prediction about an article’s rate of citation before it is 

published. Surprisingly, the factors determining future citations are not connected to the “good 

scientific practices” like sample size, controls, blinding, etc. The early studies tried to find 

connection between citation and content. They failed. Citation is connected with the reputation of 

an author and the reputation of a journal: shortness of the article; MPIA (Maximum Past Impact 

of the Author); author rank by citations; impact factor of the publishing journal; number of 

databases that index the journal; the proportion of articles of the journal that are abstracted. These 
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metrics somehow describe a position in the network. As Ferriani (et al. 2009) indicated, the 

performance of project entrepreneurs is related to their degree of centrality within the social 

network. However, position at the scientific side of the internet can be described as well. The 

number of downloads and followers, the number of generated comments and tweets are all such 

types of indicators (Shema, et.al., 2014). This is very similar to what Barabási (2018) said about 

success. He proved that performance is personal, but success is communal. As the case of Douglas 

Prasher shows, it is perception that generates success, and not performance. According to his 

performance, he should have been a Nobel-prize winner scientist, however he was a bus driver at 

the time the book was written. Maybe we should try to measure an applicant's position in a network. 

I do not know any research attempting to do this, but it would make sense. (see also: Hicks, 2011) 

Altmetrics gauges four things that may be relevant for measuring scientific impact. 

Today, only peer reviewed articles are recognized as scientifically relevant. The impact of 

an article is described with the citation indexes or the impact factor of the journal where it 

was published. Via internet, we can create metrics on downloads, on citations on the 

internet, and so on. Thus, we can measure the impact of the same articles differently. For 

example, there is a correlation between citation and downloads (Schögl et.al., 2014). 

Thelvall (et al, 2013) found a correlation between altmetrics and academic citations. 

Another topic in the altmetrics literature is whether we can estimate the success of an 

article. For a serious article, it takes years to have its effect. Can we measure its impact 

more rapidly? Is it possible to estimate the impact of an article before it is published? 

Thelwall (2014, p.4.) found that altmetrics can give an earlier impact than citation counts. 

Besides, we can consider measuring different types of contents. Scientific blogs, discussion 

papers, debates, policy documents, posters, preprints, social media mentions and even 

industrial projects. These can all have their scientific impact. This is also called "grey 

literature" (Adie, 2014). Most of the readers may be familiar with Mazzucato’s (2015) book 

on the role of state in the R&D. How many people read the book36, and how many 

understood the message through the famous diagram showing the technologies and the 

institutions that developed them? Both are scientifically relevant, but the impact differs 

enormously. In this sense, not only articles, but a diagram, a picture can have scientific 

impact as well. Altmetrics tries to measure all these impacts and tries to make them 

                                                      
36 Google Scholar counts 2632 citations (10.24.2019); the wiki page of the book was visited 1588 times only in the last 

30 days, six years after publishing the book. (10.24.2019) 
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comparable with the old indexes. As a result, we can measure a broader content when we 

evaluate a researcher’s activity.  

We can measure different types of researchers. As people’s science is becoming 

increasingly popular, there will be different scientists who can reach this different audience. 

Young researchers can gain fame faster. It is important for our topic that industrial 

researchers might also have wider space to act as scientists. The main readers of articles in 

Mendeley are PhD students, postgraduates and postdocs. Thus, the impact is on a wider 

audience than just the publishing scientist (Mohammadi, et.al., 2015).  

Altmetrics algorithms 

Altmetrics indicators are pretty well documented: downloads, citations on the internet; usage, 

capture mentions and social media (Schlögl et.al., 2014); JRC indicators as will be mentioned later, 

number of tweets and blog mentions correlating with the higher number of citations (Thelwall, 

et.al., 2013). The number of downloads, followers, the number of comments generated, tweets are 

all these types of indicators (Shema, et.al., 2014). 

However, does Altmetrics really work? As we saw before, there is a correlation between citation 

and downloads (Schögl et.al., 2014). Thelvall (et al, 2013) found a correlation between altmetrics 

and academic citations. Thus, there is scientific background, indicators, datasets, proved 

correlations – altmetrics seems to work. 

The database for Altmetrics is the whole Internet, and thus, there is no need to build up an additional 

database. 

Is there software to collect data from the Internet? I have found two of them. The first one belongs 

to a private company37, which developed an Altmetrics search engine. The second one is of the 

social media monitoring companies38. The first one is created for use in the scientific world 

however; it is not to be used for project evaluation. But in many case studies, we can read that 

researchers get a broader insight in their research; and they can use it to obtain a grant or research 

fund. 

These collect all the mentions in connection with a scientific result. All mentions in the blogs, 

conversations, and other mentions. You can analyze them geographically, in time or according to 

the attributes to the readers, if they are available. The goal of this analysis is to demonstrate the 

                                                      
37 www.altmetric.com 
38 e.g.: Neticle in Hungary; GELD DATA d.o.o (www.geld.hr) in Croatia; Mention (mention.com) 

http://www.geld.hr/
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effect of a research. This can be an evaluating committee or an individual reader, who is 

deliberating on buying the article. 

Thus, we can see that data are available, as well as a kind of analyzing software is available and is 

developing. 

Trends in science management that underlie the development of altmetrics 

Research intelligence tools are composed by publication data, citation analysis and altmetrics39. 

With traditional scientific metrics, we measure the quality of science. Quality, in this regard, means 

scientific novelty. All publications should bear some novelty. From this viewpoint, the number of 

citations means the number of novelties a certain publication contributed. Thus, by counting 

citations, we attempt to measure the progression of science. This presumption exists, however few 

of us would really agree that all publications add some novelty to science. By this practice, we only 

measure the impact of science among publishing researchers.  

Science has different impacts as well. A good example (Dinsmore, et.al., 2014) of this problem was 

published by Wellcome Trust, which is a charity organization. They support biomedical research 

with more than £500 million a year. They intend to learn about the impact of these funds. The 

primary impact is biological, like finding a biomarker for a disease or mapping a certain infection. 

The quality of research is judged by expert peer reviews. They also use bibliometric indexes to 

measure scholarly impact. However, they mention that the impact extends far beyond the academic 

literature. The societal impact can be much higher. 

Bornmann (2012) gives an overview on the development of the notion of ‘societal impact’. From 

the 1990s, the funders of R&D have increasingly questioned the meaningfulness of collecting 

citations. They also questioned that more citations mean more societal or scientific impact. They 

wanted to see some direct links between public investments and benefit for society. 

It is not enough to have an impact on publishing scientific society. Mostert (et al., 2010) found that 

there is a weak correlation between the societal and the scientific qualities of research. Policy 

makers need a much more direct link to the societal benefits. It can mean that somebody earned 

money, it can mean that the research reached a lot of people, or that people may live easier, or the 

policies became more evidence based by them. Societal impact means a wide variety of things. 

How can we measure this impact and how can we compare impacts? Altmetrics only partially helps 

                                                      
39 e.g.: Lancaster University, https://www.lancaster.ac.uk 
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us. As we saw it in Chapter 5.2, industrial research has typically bigger societal than scientific 

impacts. The established science metrics do not measure these issues and, consequently, here 

Altmetrics has a role to play. 

People’s science: there are more and more people who are able to do something scientifically 

relevant, but they are not interested in gaining golden medals at scientific rankings. They are not 

interested in impact factors, as they have different motivations. They can be researchers in a 

different field, pensioners, or those who have a full-time job, and science is only a hobby for them, 

they can be students, or anybody. They reach their goals without hammering themselves into the 

big journals. Some of them appear in the corporate innovation landscape. Just think about the huge 

movement of maker spaces. We can measure their impact only with altmetrics. 

Altmetrics provides an alternative for measuring the really important features of industrial research 

to estimate its impact. 

If people's science is important, we have to measure it somehow, and we have to reward it at 

innovation calls. How important is it to have a kind of scientific effect on internet before 

establishing an innovative company? Maybe it has an effect on the same project? Unquestionably, 

it can be important; however, today we cannot measure it. 

Some of the different contents (blogs, lectures, and slides) may have a scientific level that is 

equivalent to the level of some less good publications. However, the impact on non-publishing 

audience can be much higher because formally it is less regulated. After debating the question of 

what altmetrics can be used for, the question arose: Is altmetrics used by anybody? 

Is it mentioned in the policy documents? 

Altmetrics literature is as old as the internet itself. From the beginning, the internet was swamped 

with science and the aspiration to value and recognize it arouse very soon.  Literature on altmetrics 

is very broad, Google Scholar provides more than 500 thousand hits. This literature is becoming 

more and more relevant scientifically. When we come to the recognition of altmetrics, we can 

expect a breakthrough in the near future. For example, altmetrics is not mentioned in the Daejeon 

declaration; however it was part of the final room document. It sends the message that the topic is 

important; however, it is still considered immature. 

The JRC (2017) has a new strategy for measuring the scientific impact of the organization. The 

strategy aims to measure indicators reflecting recognition in the new media. With the altmetrics 

web tool, they aim to measure four indicators: citation on the social media; mainstream media 
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coverage; discussion on research blogs; online usage-based metrics. As the strategy was adopted 

not very long time ago, it is too early to analyze the advantages or the pitfalls of such metrics. 

If we look at these examples, we can see that we have to take altmetrics seriously. This is a topic 

which "seeps" into scientific evaluations. 

Altmetrics is not mentioned, however, in my opinion, it can contribute to another policy issue as 

well. The EC aims (EC 2017/2, p. 18) to replace reporting obligations with real-time and continuous 

data on results and impact. In this regard, altmetrics can be much faster than counting citations. An 

interviewee said exactly the same as we will see it. Nevertheless, we need more research to see 

whether both methods measure the same thing.  

According to the interviewees 

There were only two interviewees who could form opinion on altmetrics. Others had heard of it, 

but they never devoted time to think about the way altmetrics could be used by them. 

According to the first interviewee, altmetrics is the future because it can give results to the funding 

agencies on a project before it is finished. So, they could use it for the final evaluation. As in the 

vast majority of the cases, the final evaluation does not have negative consequences, because 

nobody is motivated to distort the data. This is the field where they want to try altmetrics. However, 

he thinks that later it will be possible to involve altmetrics in the decision making. If the examined 

number of records is high enough, and they come from a high number of webpages, many of the 

distortions are irrelevant. For example, there is a little chance that a large number of webpages 

will disappear in a short period. If one webpage is shut down, the whole dataset will not change 

dramatically. 

Or, in this case, great expertise is required for being able to modify data in a relevant way, e.g.: to 

write positive comments for yourself. If the number is big enough, and it comes to a big number of 

webpages, only a software solution is able to perform that job, but we can filter most of them. 

The reliability of altmetrics is an issue, but the reliability of traditional metrics is an issue as well. 

So, according to his opinion, let me test it in an unharmful way. 

The second interviewee mentioned that in project descriptions, they had already seen applicants 

providing altmetrics data to confirm the importance of their topic. It is not regulated how the peers 

should handle this information, and he had no feedback to what extent this information affects the 

decision of the peers. He did not remember having seen that an altmetrics information appeared in 
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the evaluation of a proposal, but he considers it possible. So, the lesson is that an important 

innovation has an effect on us even if we do not deal with it. 

CONICET is an Argentine government agency which directs and coordinates most of the scientific 

and technical research done at universities and institutes across the country. According to a case 

study at altmetric.com, they have been familiar with alternative metrics for about two years, since 

they started to assess their scientific and technical publication performance on the social media. 

The integration of altmetrics indicators in the CONICET Institutional Repository is relevant and 

useful to the researchers themselves as now they can easily get an integrated view of the influence 

their work has online.  

They can use that information to boost their profile, as well as to identify the most useful channels 

for outreach activity. In addition, it can help them in job and grant application processes, as the 

evidence of the broader influence and the impact of published research are becoming increasingly 

important for the review panels. I did not find any evidence as to how an altmetrics indicator 

influences a grant application in this case, so it might have an informal affect.  

 
Altmetrics is criticized 

There are five major concerns on altmetrics. (Shema at.al, 2014) It is possible to manipulate the 

data on the web so they are not reliable enough. It is also hard to define the scientific value of a non 

peer-reviewed article. Many comments can be better than a few peer-reviews. However, while the 

peer-review process guaranties the necessary expertise, comments do not provide any guarantees. 

During a peer review process, the author is anonymous, while the commenters know who they 

comment. It is hard to define blog or science on the internet scholarly and, consequently, it is hard 

to define what is interesting for altmetrics and what is not. Blogs can close up any day, and there is 

no obligatory archiving unlike in the case of printed journals. 

Despite all these relevant criticisms, the internet becomes the web of science as well. It is like 

‘knowledge’ in the Schumpeterian times: not taking it into account is worse than measuring it 

inaccurately. 

  

Altmetrics in industrial research 

How can we use altmetrics in industrial research? Is there any way for a company to benefit from 

an already existing research, apart from having revenue from it? Is there any part of the reality that 
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is worth to be put into some kind of scoring system in order to compare it with other ones? 

(Jovanović, 2015) 

We have to bear in mind that all metrics, all data collected should help a company gain profit from 

it. While in the academia widespread reputation is an inevitable value, in the industry it is different. 

If we design a kind of “good to know” metrics, no companies will spend money on systematically 

collecting data. Companies should be able to benefit from the data collected. 

I collected 8 ways how a company can benefit from altmetrics. Firstly, science can contribute to 

branding the company.  

A company’s research has many potential target audiences and many goals. First of all, the most 

important target audience is not the publishing researchers. So, traditional scientific metrics are less 

important for a company. 

Companies are very confident about the value of their research because they earn money with it. Is 

this way of authentication as good as peer reviews? Most company managers would think so. 

The most obvious benefits are the motivation and reposition of the researchers of the company. If 

a company wants to give visibility to its researchers and their work without entering the arena of 

the publishing researchers, where they will never be on a par with those from academia, the internet 

is a good option. All those sources that altmetrics can measure (blogs, articles, slides, conference 

papers) are open for industrial research. This can change the motivation of a researcher. He can see 

that the impact of his work is much more than making a company and himself richer. His work 

influences a larger group of people, and/or somebody in the organization will change his behavior 

in order to maximize their scores in the evaluation. 

It is more and more challenging to attract the best employees. A strong scientific brand can be an 

advantage in this race. 

Investors may invest in a scientifically sound company that is proved to be able to produce new 

knowledge and can reap its benefit. Presently, how can investors measure the scientific excellence 

of a company? They can use traditional scientific metrics. They can assess the value of the 

knowledge portfolio. All knowledge intensive companies participate in conferences, but investors 

know that if a company pays enough money, it will be welcomed in the majority of conferences. 

Still, we can see that an altmetrics indicator can add a different layer to the research than all these 

metrics. 
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Finally, the most important audience of a company is the consumers. As we see in the chapter A, 

(Berg, et.al., 2013) companies can build affinity groups, can build a group of followers, can test 

different ideas among these people and finally, they can have a channel to the potential early users. 

If altmetrics helps estimate a faster impact, it is useful for companies that are under time pressure. 

Most technology-intensive companies do not encourage researchers to participate openly in the 

scientific world. They are afraid that information will seep out of their hands. I have made 

interviews (Interview 1-2) with one of the mid-level corporate leaders at a multinational company 

with such a task. He explained to me that they do not encourage researchers to publish or speak in 

conferences externally. In case of most colleagues, he personally does not even feel the need for 

such an activity. 

Those who do are mainly doctoral students. They are the exceptions. Companies feel the interest 

in employing the best people with a PhD degree. They also feel the interest in motivating employees 

to pursue doctoral studies. For them, it is necessary to show off relevant academic activities. 

However, when a company does not support scientific activity directly, it does it indirectly. As it is 

indirect, the added value of collecting data on these activities is not recognized. 

They encourage the patenting activity of engineers. They receive compensation if the patent is filed 

and another one if the company uses or sells this patent. Thus, these companies have huge patent 

portfolios. When they come to the renewal of such portfolios, this costs a huge amount of money. 

Yet, they do not use altmetrics to confirm the value of a patent, although such usage would be 

interesting for them. 

There was a company which won a state fund. One precondition was to do research together with 

a university and publish the results openly. However, the publication was mainly made by the 

university as they felt the interest to follow the life of that paper. They follow traditional indicators 

instead of altmetrics, but they expressed an interest to know how they can be more up- to-date with 

altmetrics. 

The main message here is that even the closest company, which clearly discourages employees 

from the publishing world, has something to measure with altmetrics. 

There is science beyond the most cited journals. Broadening the scientifically considered content 

(blog, debates, meetups) may shed more light on industrial research. There is science beyond the 

formal requirements, ordinary forms, academic titles and networks. With altmetrics, we can 
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develop a different metrics for industrial research, and it is possible to use this metrics for project 

evaluation. 

The company should be able to reap the above-mentioned benefits with data collection. Possible 

indicators: easy to measure, easy to collect data with automatic web tools. Molas-Gallart (et.al., 

2002) constructed the SMART features of indicators: simple, measurable, actionable, relevant, 

reliable, reproducible, timely. They set the indicators, described how data can be collected for the 

indicators and what the associated cost of the data collection is. In Annex 3, I will provide a list of 

possible indicators. 

I wanted to show that altmetrics can provide a relevant measuring system for industrial research, 

which measures its own value under its own logic rather than its contribution to academic research. 

How can funding agencies use altmetrics? 

It is a reasonable assumption that higher altmetrics indicators show higher marketization chances, 

but there is no evidence shown on it yet. Thus, presently, it is undecidable whether funding agencies 

will be able to use altmetrics in funding decisions or not. 

As we saw before, altmetrics can provide an early sign on possible scientific impact. 

Most of the funding agencies have some kind of policy for the publicity of a project. This is a 

transparency issue; however, it may include the requirement to appear in the mainstream media. 

Both news and advertisement meet these criteria. Media coverage can be assessed by altmetrics. 

In industrial research, first, funding agencies should encourage companies to collect data. Then, a 

systematic research is needed to determine what these indicators are worth for the funding agencies.  

We see that there is a set of information needed in the funding cycle, and altmetrics can give a 

proper answer. This set of information refers to the antecedents of the project. There are many 

databases and indicators generated from an altmetrics perspective that can contribute to a funding 

agency’s work. Altmetrics already appears in the policy documents. There is no one single database 

and one single tool that I can recommend. It is clear that we can measure a lot of things, but the 

value of that measurement is unclear. 

Funding agencies should consider having an altmetrics policy. As data collection begins, it will 

turn out what conclusions we can draw from them. 
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5.3.6. Growth hacking 

How can you build a company from scratch? There are several books to help you. 

The Blue Ocean Strategy (Kim-Mauborgne, 2015) is useful to set up hypothesis on value 

proposition. The Blanks’ book (Blank–Dorf, 2012) is good to get out of the building and test them. 

The Talking to Humans (Constable, 2014) helps understand how to behave while testing. 

You can build a minimum viable product (MVP), find the market to test it, make the company 

work, and generate some revenue that is attractive to an investor. Building a great product is not 

the end of the work. Customers will not come without making any more major efforts. 

When we reach the growing stage with our company, the main methodology is to buy 

advertisements. We can buy these offline, that is, we may go to exhibitions and use conventional 

methods to grow.  Or, they can be purchased online if we find the market fit for growing in the 

digital world. This way is quite predictable, but it is rather costly. We have to pay for reaching a 

lot of potential customers, and some of them will become early users of our product. However, for 

a venture capitalist, this is calculable, and so is the risk. 

In countries where the venture capital market is less developed, companies use public funds for 

innovation and growing. This is the situation, for example, in most Central and Eastern European 

countries. Public funding schemes rarely allow spending most of the fund on advertising, no matter 

how sound the growth strategy is. 

Books on hacking growth (e.g.: Ellis-Brown, 2017; Lerner, 2017; Fong-Riddersen, 2016; Holiday, 

2014) give an insight into the way we can grow by using our available data. On the other hand, and 

this is even more important for us, it describes how we can design our product, and the data 

collecting feature of it, in order to have sufficient data in the growth stage. 

These books aim to “craft novel methods for finding, reaching and learning from customers in order 

to hone the targeting, grow the customer base, and get more customer value from the marketing” 

(Ellis-Brown, 2017, p.2.). 

Policy documents and debates emphasize that starting up is easy. However, it is scaling up what is 

hard. More and more policy makers think that countries should pay attention to scaling up as well, 

after spending so much public money on starting up. One example was Mr. Günther Oettinger’s 

speech at CeBIT in 2016, and the Scale Up Europe manifesto40 after it. Vice-President Katainen 

                                                      
40 scaleupeurope.eu 
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also emphasized41 the importance of scaling up. Carlos Moedas, keynote speaker of the European 

Digital Forum (2016), also emphasized that company’s scaling up is a key for Europe’s further 

growth in the field of R&D. One of the main reasons behind creating the European Innovation 

Council (EIC) was also the goal to help more European companies with scaling up42. 

What is in the head of policy makers, how can they boost scaling up? For example, the above 

mentioned press release on the plans of Mr. Katainen mentions three actions. The types of these 

three actions are typical in the field of policy making:  

- more money: in this case, “improved access to finance” 

- legislative actions: in this case, “second chance for entrepreneurs” 

- changes in taxation: in this case, “simpler tax filings” 

What these actions are missing is an in-depth understanding of what makes a company scale up 

successfully and why others fail. It is important not only to look at macro data or aggregate micro 

data, but also to look at company’s data, to have an analysis on them, and to understand each case 

one by one. After that, it is essential to find the selected ones, and follow the improvement in the 

data digitally. 

The growth hacking literature gives a mature methodology for that. It describes what to ask in a 

feasibility study, what is a good level of understanding our customers, and according to the data, 

what is the action we have to repeat in order to hack our growth. This should be quantified in the 

project progress report. Later, I will provide an example to make this much clearer. 

So, we have a product and some users, as well as a still very small start-up company that is looking 

for something bigger. It is looking for growth. 

The growth hacking team should belong to the leadership of the company (Brown-Ellis, 2017). I 

hardly ever read a book which did not claim that specific area to belong to the C-level leaders of 

the company. This time, the arguments are stronger: only from this level can we break the 

institutional silos that are necessary to operate such a team. 

The books specify some indicators. For example, there is the product “must-have” score. It means 

the number of the users who would be very unhappy or very disappointed if they were not able to 

use the product anymore. Their experience is that if the answers are around 40% or above, the 

                                                      
41 https://ec.europa.eu/commission/presscorner/detail/en/IP_16_3882 
42 https://ec.europa.eu/research/eic/index.cfm 
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product has a very good growth potential. There are other indicators as well, but this methodology 

does not rely on predefined indicators. 

The growth hacking process has the following steps: analyze, ideate, prioritize and test. 

We should look at our customers as a pool for testing a lot of ideas for product development and 

marketing. Growth hacking is a methodology for customer decision analysis, with the aim of 

rapidly generating new ideas and testing them on this pool. It helps find novel methods to marketing 

that can be built into the products. 

The most important is to define the “aha-moment”. This is the moment when a user experiences 

the usefulness of the service. For example: What makes people become a buying user from a non-

buying? What makes people become a regular user? It does not aim to make people try the service. 

But we have to know, in a quantifiable way, whether a user has experienced the usefulness of a 

service or not. It is unique for each service how we define this moment. For example, in the case 

of Twitter, it was found that if we follow at least 7 people, the chances to drop out will be much 

fewer. It means, if we follow enough (in this case 7) people, we feel the buzz and we are well-

informed enough. It is hard, because we have to understand the process both quantitatively and 

qualitatively. 

Then, we define those users who believe service is a “must have” for them. We describe this group 

from our data base. 

Then, we have a group of people who are likely to consider the service a “must have” if they 

experience the “aha-moment”. Here we can grow faster. This is something that we can prove in our 

application for public funds, namely that we have a really deep insight in our business and our data. 

It does not mean that we have to give our data to the funding agency, so it does not raise any 

questions on data protection. 

The growth hacking cycle contains: data analysis to get insights, idea generation, experiment, 

prioritization, running the experiments, and then getting back to the data analysis. (Ellis-Brown, 

2017, p.113) 

The experiments showed that the data structure is unique for each company. There is a list of 

possible questions. There is some good advice, like to open the idea generation to outsiders, e.g. 

suppliers, partners, customers, and experts. However, in the end, this is a job what the entrepreneur 

should get done. The applications reveal whether the job is done or not.  
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There was no consensus among the interviewees if this tool is applicable in the public sphere.  

Interviewee 4 thought that business literature is not sound enough to build public funding schemes 

on it. 

Interviewee 5 found it useful that a PhD thesis raises this question. As the tool is good, it would be 

beneficial to incorporate it somehow into the scoring systems of funding agencies. However, it is 

far from obvious how to do that. He said that this is so innovative that it will be hard to find 

reviewers for such applications. Or the funding agency should educate the reviewers as well, which 

is uncommon, and raises further questions. For example, how do you educate international 

reviewers? The tools above were easy to use, they provided certain figures that are ready to use if 

someone wants to apply them. This tool is less digitalized yet and maybe it will not be that 

digitalized ever. However, if we do not consider using less obvious tools, we will never gain 

competitive advantage to our competitors. So he can imagine trying to use this tool as a pilot, or, 

at least, to collect information based on this system. Later on, it might turn out if it is useful, and 

what the best way is to use it. 

Interviewee (No. 3) said that in the US, all questions are asked. It depends on the applicant how he 

answers the questions. This is a sound way to prove that your project is mature enough to get 

funded. He does not think that it is a problem to find evaluators, because this methodology is clear. 

There are experts in the boards that decide on public funding. Even though he thinks this tool is 

useful, he said that US funding is different from the European one, and in the US, it is very rare to 

get public funding for such a mature project. Usually, these projects are funded by venture 

capitalists. There is no reason to spend public funds if you are so close to the market. Otherwise, 

you will just sip the air from the private investors. He asked whether it is possible to use this 

methodology somehow before creating the product or service. I said that after an MVP, we can 

begin to collect data. But he confirmed that it is too late a stage to get publicly funded in the US. 

Interviewee 7 also raised the problem that if a company is so well-prepared for the market why the 

state should fund it or invest in it. However, he understands that today there are very few companies 

that are so well-prepared. If you want to spread the management culture, the easiest way is to give 

some financial advantage. But this is the tool where, before spending public money, he personally 

would try education, conferences and so on. 

I asked why he thought that such a plan is a good sign of the maturity of a company. In his reply, 

he said that an investor can never be sure about the success of a company. He himself lost a big 

pile of money on companies that he was sure to be successful. And he learned that the most 
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important is to be able to decide whether a strategy is good or bad. So test quickly, and if it turns 

out that the market wants something else, pivot and try with a better plan. If a company has such a 

good digital data collecting and analyzing methodology, the test-and-pivot process is much faster 

and less costly.  

Interviewee 6 said that this tool looks like a good sign of management skills. If a company can put 

such a plan on the table, it shows that they are skilled enough to handle other problems as well.  

Thus, we saw that the problems appear in the head of the decision makers. There is a methodology 

to solve this problem. We did not find an easy-to-use tool that can be built in the decision making. 

The interviewees were divided about whether the tool was useful, applicable or not. Almost all of 

them admitted that this tool is helpful for the companies. It is evidence based, and contributes to 

the project evaluation, and so, altogether, I claim that this tool can contribute to our model. 

5.3.7. Challenger banks 

One of the interviewees (No. 5) mentioned a group of companies that might be useful for RDI 

management. They are the challenger banks. Challenger banks43 are the banks that apply new, 

innovative technologies. According to him, there are banks which decide upon a request with 

artificial intelligence, and they use personal data from social media. He mentioned a company44 

but that one denied using personal data from social media. They use the social media only to get 

in contact with potential customers. 

Fidor Bank declares itself as a social media and web2 bank. They say45 that it is data-driven insight 

what they do. 

In Figure 8, we see that I was already talking about all datasets except one. This is the data collected 

in the social media. There is a huge dataset collected on people. This dataset is useable for many 

things, basically for advertisement. We do not entirely understand how an AI algorithm knows what 

looks like a good deal for us, but it can effectively anticipate behaviors. Those pictures, likes, 

sentences, emojis let the algorithm “know” us pretty well. 

In R&I decision making, we also use impressions. Investment companies often organize pitch 

competitions, giving some minutes to the companies to introduce their ideas. These competitions 

                                                      
43 https://en.wikipedia.org/wiki/Challenger_bank 
44 Ultimate Finance Company (https://www.ultimatefin.com/); eligibility criteria at the homepage; if they are public, 

there must be a lot of information on them. 
45 fidor.de/solutions 

https://en.wikipedia.org/wiki/Challenger_bank
https://www.ultimatefin.com/
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are not about business opportunities, but about first impressions. I talked to dozens of investors 

from all over the world, and all of them emphasized that what they trust are people or teams, but 

not business opportunities. To trust them you need to know them, which means you can anticipate 

their behaviors. And exactly this is what advertisement algorithms are trying to do with increasing 

efficiency. That is why I found it exciting to examine a group of companies using data from the 

social media. 

Virgili-Kaganer (2012, p:22) found that Big Data in finance is about: 

- volume 

- velocity 

- value (understanding what actually matters) 

- variety (text, picture, video, geotags, timestamps, device type, and more) 

This is a way to improve decision making by anticipating customer behaviors. 

Challenges in big data46: 

- regulatory requirements: What types of data can you own and for what purposes can you 

use them? 

- Data security: Are you able to defend the data you own? 

- Data quality: Is the data showing what you think it is? 

- Data silos: Data come from many sources, and thus, combining these sources is 

challenging. 

All that we have found above,47 consider social media as a marketing and communication tool with 

customers. Nowadays, companies provide services like cash apps48 on social media platforms. 

However, this is not what we are looking for: using the data history of a customer during the 

decision making for a loan. So, I excluded the challenger banks as a good use case that can 

contribute to our model. 

 

5.3.8 Crowdsourcing 

Will a certain entrepreneurial project be successful? The answer is in the crowd as the members of 

the crowd are the customers. “Crowdsourcing of ideas and funds for all types of innovations should 

                                                      
46 https://www.talend.com/resources/big-data-finance/ 
47 https://www.computerweekly.com/news/2240238535/Six-challenger-banks-using-IT-to-shake-up-UK-retail-banking 
48 https://www.socialbakers.com/blog/Social-Media-for-Financial-Services-Data-Report-2019 
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become an integral part of the future EU R&I program.” (EC 2017/2, p 19) Citizens become the 

providers and the users of data. Thus, a new type of partnership can arise, the P4P or P4.0, where 

people work together with the public and private sectors. Howe gave us a good definition of 

crowdsourcing. „Crowdsourcing is the act of taking a job traditionally performed by a designated 

agent (usually an employee) and outsourcing it to an undefined, generally large group of people … 

(Howe 2010.) 

“Crowdsourcing can be implemented to perform information or knowledge related tasks involving 

low fixed equipment costs. Crowdsourcing makes it possible to mobilize competence and expertise 

which are distributed among the crowd.” (Schenk-Guittard, 2011, p. 6) Everything can be 

crowdsourced that cannot be copied or stolen.  

“In Research Value Chain interactions between researchers and other individuals can be regarded 

as occurrences of Collective Intelligence. Crowdsourcing is a special case of such Collective 

Intelligence.” (Buecheler et.al. 2010) 

Page (2008) conducted research on the relationship between experts and the crowd. He found that 

a random selection of problem solvers outperformed the collection of the best individual experts. 

The experts were better than the crowd, but at fewer things. 

Crowdfunding uses the externality of the work of other people or organizations. However, this is 

not only to make their life easier or less expensive, but also to make sounder decisions.  

Will a certain entrepreneurial project be successful? The answer is in the crowd as they are the 

customers. Let me show how we can get information from them. We look for databases where 

people have expressed their interest: 

- the information side of crowdfunding is quite obviously interesting 

- searches in web markets 

o if many people searched for a product that is just about to be prototyped;  

o find experts in international databases 

o if there is a product that needs to be improved, and the project covers that matter. 

There are databases where we can have a view on a company from a different angle. For example, 

we can check if a company is eligible for loan. This examination can be made by a bank. If it is 

eligible, we can make a more confident positive decision as we know that they will have resources 

to continue the project after the R&I phases. Today, this examination is done by software and, 

consequently, it does not need huge resources, only the proper sharing of databases. 
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A funding agency should consider acquiring proper expertise from a huge database of experts (e.g.: 

starmind.ai), and thus making the decision sounder. 

In this case, the funding agencies always have to share data. It is a challenge to create legal basis 

for this, as today it is mostly illegal. Development in technology many times involves development 

in other fields as well. The work, the inner structure and the expertise, which constitute a funding 

agency today, will transform. However, the description of this transformation is beyond my work. 

I selected an expert into the pool of interviewees, who revealed how large IT companies handle 

searches without results. He had experience with Google and Amazon. This is the direct voice of 

the market. These companies use this database to predict the success of a newly developed product. 

These databases are accessible after contracting with the company. But the expert never heard of 

a funding agency using this tool to verify its application, however, to a certain extent, it would be 

possible. 

The interviewees did not mention any crowdsourcing solution that they have ever seen in the life of 

a funding agency. Interviewee 3, however, mentioned that he can imagine broadening the pool of 

peers. All calls use a certain number of experts to assess the applications. He can imagine opening 

the possibility of evaluating a project for all evaluators if there is no conflict of interest. Then, they 

could choose which project is suited for them to evaluate above the contracted ones. In theory, this 

might work, but the interviewee did not know any institutions that tried something similar. 

Many funding agencies have to contribute to policy making. A good policy contains as many 

personal views as possible. We do not consider this task as crowdsourcing, however in a way it is. 

We saw that there are some databases that can contribute to a funding agency’s work. 

Crowdsourcing already appears in the policy documents. There is not one database and one tool 

that I can recommend.  

 

The research objective of chapter 5.3 was to make suggestions how to correct a mistake made in 

the decision-making process. A possible answer to this problem can be found at the research 

question related to digitalization. Thus, the role of this chapter was to describe the digitalization of 

funding agencies. Above, I described the main trends that are relevant in digitalization (e.g.: AI, 

Big Data); and I presented some tools that might be useful for funding agencies. 
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5.4. Findings: discussion of the hypotheses and introduction of a new 

model 

In the previous chapters (5.1, 5.2, 5.3), I discussed all research questions that I stated in chapter 4.1. 

First, I showed the weaknesses of the funding cycle. Second, I described the weaknesses of the 

project measurement practice. Third, I discussed digitalization as the technology of a new 

measurement system, and I provided tools that can be the pillars of such a system.  

The goal of this chapter is to examine the hypotheses that I stated in the chapter 4.1. Thus, I will 

summarize the key findings in each topic and decide about the hypotheses based on them. 

Hypothesis 1 was discussed in chapter 5.1.  Hypothesis 1: Project evaluation cannot predict the 

economic success of a project. As I presented before: 

- The peer review method has a distortion up to 25%. 

- The success criteria are different at a funding agency and at a company. 

- Interests are different at a funding agency and at a company. 

- The peer review of a company’s project needs much more complex skills than that of a 

scientific project. 

- Funding agencies and VSs use different processes to measure a project, which is a sign that 

the previous ones do not decide upon market criteria. 

With regard to these problems, I accept the first hypothesis. It is worth considering methods that 

renew the funding cycle.  

I have to mention that this is applicable only to non-refunding instruments. For some refunding 

tools, you can see whether the selection of projects was successful, as you can see the value of your 

portfolio each day. Later on, we will see the KTRS system, where you can see the value of your 

portfolio. 

 

Hypothesis 2: We cannot measure academic and industrial research with the same process; 

although we measure research in both cases. I discussed the topic in the chapter 5.2. 

I collected the theories on the big differences between these two (e.g.: Karlsson – Andersson, 2009; 

Eisenberger-Shanon, 2003; Von Hippel, 1995; Teece, 1998). 

I have found that the dominant method for selecting projects is the peer review method. In table 4, 

I presented that industrial and academic research are two different types of competitions. However, 
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the difference in the evaluation process is small; the two selection processes are almost similar. 

Today we set the same standard for both; however these are two different types of competitions. 

The consequences of doing so are radical. As I presented in the Table 5, the selection process 

became insufficient. 

I accept Hypothesis 2 because − besides collecting the theories on big differences − in Table 4, I 

collected more features than anybody before. I also proved that there is a need for a different 

measurement (Table 5). It will gain importance in Hypothesis 3 where the big data comes in the 

picture. If you measure something with big data, you will need a detailed model. 

Hypothesis 3: evidence-based project evaluation is possible. It is possible to find datasets that 

predict the business success of an RDI project at SMEs. If we increase the transparency of a project, 

or we prescribe a different transparency, we can make better funding decisions. 

While working on this hypothesis, I examined seven tools. However, the question arises: Is the list 

of possible tools complete? I read several policy documents, researched the daily work of  funding 

agencies and the managerial practice of investment companies. I was looking for tools that build 

and use databases. I did not find any other datasets available, any other data processing methods or 

theoretical approaches that can shape the near future. I am convinced that these tools should be 

enough to decide upon this hypothesis. Nevertheless, this is an evolving part of science, and thus, 

new approaches will arise for sure. 

All the above-mentioned tools can contribute to providing and analyzing data for more evidence-

based decision-making. All of them are related to IT developments. Today, these are the trends that 

have the chance of shaping decision making in the case of future innovation calls. 

I have found that 

- Tool 1: commercialization can be used because such an app already exists, which is used 

by the I-Corp program successfully. 

- Tool 2: Technology rating systems: are already in use, but they are not spread in all 

continents yet. 

- Tool 3: Text mining based on semantic similarity: there are tools that are useful for funding 

agencies. 

- Tool 4: AltMetrics is something useable for funding agencies. This looks like coming into 

our life. A limitation is that it is hard to measure the value of the information.  

- Tool 5: Growth hacking is described, but it is not properly standardized yet. 
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- Tool 6: Challenger banks − I did not find any evidence that this example can contribute to 

our work. 

- Tool 7: Crowdsourcing − there are many databases that can contribute to a funding 

agency’s work. Crowdsourcing already appears in the policy documents. There is not one 

single database or one single tool that I could recommend. 

Five out of seven tools seem to be able to contribute to decision making. 

Most of the interviewees agreed that the digitalization of the decision-making process at R&I 

funding agencies is inevitably something that science should consider. These novelties, as all 

reforms in public administration, should be implemented very carefully. A long and sound trial 

period should prelude the real use of these tools. None of these tools is in introductory phase yet. 

The interviewees found it very important to begin a much broader data collection than today, as 

well as to start thinking about the usage of these datasets. They think it is true – especially in the 

CEE region of the EU – that the more data you involve in the decision-making, the better decision 

you can take. 

With these conditions, most of the interviewees agreed that the hypothesis should be accepted. 

Altogether, I accept Hypothesis 3. 

All tools provide some types of data for the RDI project evaluation. These tools can enhance 

decision making one by one: 

- Decision makers have more and more accurate data to get involved in decision making. 

- Applicants can partly see their ranking or the relevant information that will be available to the 

peers and decision makers as well. Thus, they can decide to apply or apply later and enhance their 

application. In the EC, the winning rate is 25%, while in Hungary, it is sometimes even less than 

25%. We could save a lot of public money by reducing the number of no-chance applications.  
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X Figure 10: Databases that we can measure with the presented tools; source: own editing 

If we could use all tools, it would be a real change. All tools contain such a huge amount of data, 

which is yet unbelievable today. This big data can be processed only by artificial intelligence. The 

concept of “RDI funding agency 4.0”, which means a data-driven funding agency, is not a science 

fiction. This is something that we can work on right now. Presently, it is neither a product that you 

can take from a shelf, nor a set of well-tested tools. These are rapidly developing tools. Funding 

agencies that apply them correctly will gain a huge competitiveness for the whole RDI sector. 

It is beyond my work to raise the question whether it is possible that one day artificial intelligence 

will make better funding decisions than any group of persons. However, we can already see that AI 

and big data technologies are already at the door. In Figure 8, I described the potential databases 

that can be collected. I wrote there, that “To conclude, below, I have drawn a draft map of datasets 

that are available, but the funding agencies do not use them. I do not know about any other dataset 

that we should consider to incorporate. I am not aware of any dataset that would logically fit in the 

model, but is yet too premature to be used.” Figure 10 shows that most of the datasets can be 

collected with the five tools that we considered more mature. 
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XI Figure 11: The databases describe all elements that a company needs for a successful RDI project; 

source: own editing 

As we saw in the theoretical chapters, a successful project should succeed in three fields:  

- market: if there is no way to market, the project is useless; 

- technology: here, I will not describe the topic of how to implement a technology into a 

product, but this is among the crucial processes; 

- management: the management of the company leads the project from the idea phase to a 

profit-making company. 

If any of the above is missing, the project will not be successful. Thus, we have to examine whether 

it is possible to measure all of them with the tools discovered. It is also important to see if the results 

fit into the theoretical framework that we discussed earlier. 

Figure 11 shows that all three success criteria are measurable with the tools mentioned above. It is 

possible to measure all of them, and the effectiveness of it depends on the database and the 

algorithm. The effectiveness of this measurement should be further tested. As these tools are very 

young, there is no literature which already examined these questions in details.  
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The potential market is measurable with webmetrics, similar projects, first sales and growth 

hacking. Technology is measurable with webmetrics, scientific excellence and hypothesis testing. 

Management skills are measurable with the data on previous and on actual company data, the CV’s 

of the team members, and the data on previous projects that the team members were involved in 

before. 

I did not experience that there are missing fields where it is impossible to collect data, I did not see 

any missing database, or any systematic distortion caused by missing databases. Distortions can 

occur only if the data are improperly collected and processed. 
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6. New scientific findings 

After finishing this research, I was thinking about the allegations that I may state. I went through 

the backbone topics of the thesis, read the literature and reread the notes of the interviews. I tried 

to find those subjects that are the hardest to change. If you summarize a big bunch of problems in 

one sentence, it may sound like a cliché. I hope that, if someone begins to think about solving these 

problems or just considers the consequences of each sentence, it will gain much more sense. 

The first three relate to the problem I described above. I think, those are the most important ones. I 

wrote many symptoms that led me to the roots of the problem. Then I gave a kind of solution. The 

solution is only a new direction, not a fully functioning and many times tested solution. If this 

direction is appealing to someone, it is advisable to consider the following four more theses:  

T1: It is not future economic success that is the most important during a project assessment. 

However, when we describe RDI funding for companies, future economic success is not the most 

important criteria for gaining funds (EC, 2017; Hellström, et.al., 2017; Jaffe, 2002). There are many 

other equivalently important factors: policy priorities, risk aversion, scientific excellence, and so 

on. One by one, all are important aspects, but altogether, they have a distortion effect. This 

distortion leads to the less effective distribution of funds. As the whole mechanism is less effective, 

policy makers are dissatisfied with the results of the enormous RDI funds that are distributed each 

year. The dissatisfaction leads to turning towards refundable funds, which is a bypass, not a 

solution. 

T2: The project evaluation system does not predict the economic success at the funded company 

correctly. Economic success is not only less important than it should be, but it is measured wrongly. 

(Danish Council, 2006; Jaruzelski, et.al., 2005; Karlsson – Andersson, 2009) It is measured with a 

process that was designed for the distribution of scientific funding: the peer review process. With 

some minor modifications, this is the most important selection mechanism. I have presented several 

problems that arise using this methodology, and it is clear that it is not a good way to predict 

economic success at a company. 

T3: Research and innovation projects should be measured differently (Verganti-Dell’era, 2015). 

The only way to build trust in nonrefundable funds is by predicting economic success better, and 

thus spending the budget more efficiently (Jovanović, 2015). This is impossible if we do not 

evaluate scientific and corporate projects differently. In the latter case, the peer review process 

should be complemented with some other methods. 
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T4: Digital tools can already complement the existing decision-making system in the case of 

innovation funding. It is still an unanswered question in the professional literature how we can 

complement or replace the peer review process. Most literatures that criticize the peer-review 

process suggest that we should live with the limitations of the process or we should change it 

completely. I do not think that either of them is a good answer. My solution is to start changing it 

slowly by creating fields where the decision is backed with data-based tools. I proved in this thesis 

is that digitalization will help us overcome this problem. I also presented some digital tools that are 

already available or are already used "island-like", occasionally. 

T5: Data-based decision backing will function properly only if all data are collected into one 

database, that is, one IT framework. Data-based decision-making is impossible if there is not one 

single IT framework that can collect, store and aggregate datasets. This affects the everyday 

practice of funding agencies as they already collect a large number of data, but these are not ready 

to be consumed by an AI system. As the number and size of datasets that could be collected are 

growing very fast, the system will reach its limits very fast unless it is designed to grow potentially 

very huge.  

T6: There are digital tools that are now ready to back the decision-making process. I have found 

five tools that are more or less ready to be tested and used. Altogether, they cover all datasets that 

describe the success factors of corporate RDI projects. Consequently, the solution that I recommend 

is not the far future; it can be the present as well. Funding agencies can already gain advantage 

from using them. 

T7: There are other tools under development that are worth following for funding agencies. The 

digital world is producing an increasing amount of data. This is the reason why data-collecting and 

data-processing methods are also developing. What I described in this work, is not the end of the 

research, only the entrance to this world. If funding agencies intend to gain advantage from data, 

following these debates should be integrated into their daily life.  

 

Based on the thesis, I would like to formulate some suggestions. 

Although many policy makers find the economic results of the RDI funding system disappointing, 

my research showed that each funding tool should be used on the right target audience. If policy 

makers are unsatisfied with the non-refundable tools, and change them to refundable ones, they will 
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lose a large number of projects. If they do not want to lose these projects, they should do research 

on making these tools work properly. 

If funding agencies want to meet the expectations of the policy makers in this regard, they should 

pay more attention to estimating the economic success at the applicant companies. This estimation 

should be a fundamental criterion when deciding on RDI funds for companies. 

If policy makers or funding agencies are unsatisfied with the precision of the peer review process, 

the usage of such datasets, which are already at the funding agencies, can be a solution. Especially, 

if these are used for estimating economic success at the funded company. We should build a system 

which collects more and more data. It is worth building only the data gathering part of the system, 

even if one has no valid plan to process it. The whole IT world is developing so fast that we will 

have the necessary processing method earlier than we expect it. What we cannot gain, is time. 

Building databases is time consuming. As I presented it on the page 50, a funding cycle can range 

5-10 years. We need at least one thousand elements – but it depends on the algorithm as well – and 

the years while we reach this amount are added to these 5-10 years. Sometimes we can build 

databases backward. It means that if we build a database from the existing data sources, most likely 

the data will have time stamps. It means that the software can build data on what it had seen one or 

two years ago, as well as at any particular moment. 

There are other databases besides those of ministries and funding agencies; and these are ready to 

use. The more data you collect, the more accurate result you will get. If a funding agency integrates 

them into the above-mentioned system, it will gain more advantages. It is unpredictable which data 

will contribute to the decision making, and which ones will not. Thus, it is better to integrate more 

data in one structure, even though some parts of the database will not be used finally. Collecting 

and adding some long-term data to the database will be much harder than turning off some useless 

part of the data structure. 

It is recommended to choose some of the tools that I presented above, and experiment with them. 

We should build database on the results of the tools without using the tool. Then, we can answer 

the question: What would have happened if we had used it earlier? The results that the tool would 

have suggested could have proved to be better or worse than the contracted projects. 
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XII Figure 12: Recommended evolution of a data-based decision-making system; source: own editing 

Later, we can double-check those companies that were selected by the algorithms, but were refused 

by the evaluators. After some years, you can estimate which system is more reliable, the digital one 

or the human-based one. The third stage can be to show the suggestion of the algorithm to the 

evaluators. This is an influenced human-based decision-making system (Figure 12). And in the 

following decades, we might not go further. I doubt that it is possible with the existing technologies 

to reach a totally digitalized decision-making system on RDI programs. This is a long process and 

we are just at the beginning of it. It is unpredictable today how far we can go on this road. 

While experimenting with the tools, we will get insight in technologies, data collection, legal issues, 

and reaction to data collection that are considered to be sensitive by the applicants. 
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XIII Figure 13: A possible model of data-based project evaluation; source: own editing 

It is too early to predict how a data-based evaluation system will look like. But from the elements 

that I found, I have built one (Figure 13). Here I mentioned only the possible databases. I did not 

indicate were human decision-making is necessary as the whole system is a decision-backing, not 

a decision-making model. 

I think that after the outline of the project is set out, it will be followed by market research. During 

the project development we should keep in mind that the product needs to be measured for growth 

hacking purposes. This type of data collection should be built into the product. Then, the project 

can be submitted in a way that it should contribute to a large database. Submitting PDF is not the 

right way in this regard. The funding agency can check semantic similarity and altmetrics features, 

which can be followed by preparing an evaluation, and then, by a decision. The database on 

evaluation should be as open as possible, to enhance further investments and cooperation. During 

and after the project, the performance KPIs should be monitored online. 
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As I mentioned earlier, it will take at least 5-10 years to consciously build and test such a system. 

We should consider not only the currently existing economies, companies or datasets. “By 2030, 

firms will be predominantly digitalized; enabling product design, manufacturing and delivery 

processes to be highly integrated and efficient. Additive manufacturing technologies will allow 

certain products to be tailored to specific user needs, while the Internet of Things, big data analytics, 

artificial intelligence and machine learning tools will enable smart machines to emerge that will be 

increasingly adjustable through sensor technologies, cheap computing power and the real-time use 

of algorithms.” (OECD, 2016) We might challenge some elements of this prediction, but there is 

no doubt that in the near future, we will be flooded with data, if we are ready to receive and use 

them. 

I propose that, above all, we should pay attention to how algorithms and human decisions interact 

with each other. 
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7. Conclusions and further research 

My starting point was a contradiction: although all RDI funding programs are evaluated as highly 

successful, the impact on GDP seems to be very high, altogether the funding mechanisms are 

considered as not effective enough. 

 

O1: The research objective was to examine the role of the RDI funding system. 

I have found that the role of the RDI funding system is to enhance economic success at the funded 

companies. However, it is hard to measure economic success related to a certain project and it is 

even harder to find the indicators of future success. This opens a road to a number of other theories 

and viewpoints that modify the primary goal. 

The Q1 research question was: What is the weakest point in the funding cycle? 

Hypothesis 1: Project evaluation cannot predict the economic success of a project. 

I examined the funding cycles and I found that: 

- The peer review method has a distortion up to 25%. 

- Success criteria are different at a funding agency and at a company. 

- Interests are different at a funding agency and at a company. 

- The peer review of a company’s project needs much more complex skills than a scientific 

project. 

- Funding agencies and VSs use different processes to measure a project, which is a sign that 

the previous ones do not decide upon market criteria. 

With regard to these problems, I accept the first hypothesis. It is worth considering methods that 

renew the funding cycle, especially the decision-making process. 

 

The second objective of this thesis was to (O2) find the mistake that is made in the decision-making 

process. 

The research questions connected to this objective were: (Q2) What shall we measure differently? 

Where is our measurement mistaken? 

I showed that in academic and corporate projects, the peer review methodology is used, however, 

slightly differently. In the case of research projects, all evaluators evaluate only the research 
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excellence of the project. In the case of innovation projects, half of them evaluate from the 

viewpoint of research excellence, while the other half evaluate business excellence. This difference 

is not enough. 

Hypothesis 2: We cannot measure academic and industrial researches with similar processes, 

although it is research that we measure in both cases. 

Hypothesis 1 stated that the funding cycle should be renewed. Here, the question is: What should 

we measure differently? There are other implications (e.g. priority setting) that I described, and I 

analyzed the whole funding cycle. 

I showed that academic and corporate projects are measured almost alike. I also showed that we do 

that although these two types of projects are very different, almost two different types (Table 4). I 

also showed that this slight difference in methodology causes a huge difference in practice and in 

results (Table 5). With regard to these findings, I accept the second hypothesis. 

My third research objective was (O3) to offer different proposals on how to correct the mistake. 

The third research question is: 

Q3: Can digitalization enhance the evaluation of the RDI funding system? 

What types of databases are needed; what type of databases are available and processable? I have 

found that digitalization has the potential to solve this problem. It is not a very genuine idea as 

today digitalization is becoming increasingly important in all parts of our lives. Nonetheless, it is 

still an undiscovered part of the innovation management. 

Hypothesis 3: Evidence-based project evaluation is possible. Here, I examined 7 tools and found 5 

tools that are about to be introduced. The most ready-to-use tools are the text mining and technology 

rating systems. The most promising ones are connected to commercialization and growth hacking. 

Five out of seven tools seem to be able to contribute to decision-making, and thus, I accept the third 

hypothesis.  

As nobody tested it before, I cannot prove that data-based decision making is more effective than 

the existing ones. However, these are new tools; the latest technological developments enabled us 

to create them; and they appear in policy documents. Most likely, they will be part of the decision-

making system. If this happens, it will change the funding cycle as I described in Chapter 5.1; and 

the measurement will eliminate the problems that I described in Chapter 5.2. My motto was 

"Europeans discovered capitalism, but they have forgotten it." As, in economic terms, success 
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becomes predictable in the decision-making process, we will have more and more success stories. 

This will show that funding mechanisms are effective and the contradiction disappears. 

The limitations of the research come, on one hand, from the number of interviews that was possible 

to make. As digitalization is spreading, there will be an increasing number of experts in this field, 

who can give much deeper opinions on the processes described in this thesis. On the other hand, 

the limitations of the research are connected to the novelty of the topic. There are still very few 

researches as there is a very limited number of results to do research on. Datasets are not 

systematically built, and thus, the algorithms cannot provide sound results. Building proper datasets 

has legal barriers as well. Due to these limitations, this thesis is intended to open more questions, 

rather than to answer them. 

7.1. Further research 

When I am about to complete this dissertation, I feel that I can never really finish, just stop writing 

it. It means that each topic I mentioned before needs further research. 

The never-ending research should continue on the datasets and processing methods that are in 

connection or can be involved in the decision making on RDI funding. A part of this research will 

be the digital description of human behavior in this field.  

All successful corporate projects are made successful by a group of people. So, describing people’s 

position in a social net might be relevant. The research should describe the relevant social network, 

as well as indicators describing a group of people’s position in the network and its connection to 

the corporate RDI project evaluation. 

There is a possibility of making applicants fill out some tests during the application process. I did 

not write anything about this topic, because today it is very uncommon. However, theoretically it 

is possible that some psychological or knowledge assessing tests might be relevant to corporate 

RDI project evaluation. For example, we saw that in Hungary, the lack of management skills is a 

barrier to spending more RDI funds effectively. Would it be possible to test these skills before the 

evaluation of a project? This is a large field for further research. 

There are smaller, however, important issues that I have few information about. For example, I did 

not take into consideration when new decision makers appear while a company is growing. Does it 

have any effect on RDI projects that were funded publicly? The management of a small company 

is different from a large one. Their priorities are different. Can a new investment change the 
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strategic direction of a company thus making a former RDI project not important anymore? Or, can 

a policy tool hinder the evolution of a company in any other way? 

I have shaped the contour of a “funding agency 4.0”. Work, inner structure and expertise, which 

constitute a funding agency today, will be transformed along with the involvement of an increasing 

amount of data. I did not write about this inner transformation at all. However, there are company 

bureaucracies having to face such transformation. A research on that topic would be very useful. 

Corporate RDI project evaluation is changing so fast that it will need a theoretical framework. What 

I described above was a scenario for the future. There are some issues, for example, the way it will 

actually work, the amount of privacy we will have to give up in order to maintain such a system, 

the way we can ensure the confidentiality of a research, as well as to what extent we should ensure 

the confidentiality of the researches, which are already debated, but these debates will be more 

intense in the future. 

My work is just stepping into the room and looking around in the smoky twilight. All the rest is to 

be explored.  
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Annex 1. List of interviews 

Some interviewees gave permission to publish their names, some did not. All interviewees told 

their personal views and not the standpoint of the institution where they work. 

I made most of the interviews in 2017-2018. However, with some of the interviewees I remained 

in contact with or worked together. Thus, it is possible that some information came later than this 

period. 

1. A German multinational company has an R&D site and a factory in Hungary. The interviewee 

is an external expert at the company, and, at that time, was in charge of the application for R&D 

funds. 

2. A German multinational company has an R&D site in the CEE region. The interviewee is one of 

the technology leaders of this site. His task includes checking all materials coming from his group 

with the intent of being published outside whether it harnesses the economic interest of the 

company. The interview was made at 21.08.2017. 

3.Carla Pavone, Professor at the University of Minnesota; Leader of the university I-corps 

program. The interview was conducted during my IVLP visit in the US. 

4. Chief data scientist at a leading crowdfunding company. The interview was conducted during 

my IVLP visit in San Francisco, US. 

5. Mark Fergusson, President of the Irish Science Fund, the Irish R&D funding agency in an EU 

country. 

6. Marco Markula, Senior Researcher at the OECD. The interview was made in 2018 in Mexico 

City. 

7. Imre Hild, venture capitalist in Hungary. The interview was made in 2016. 

8. Olivier Eulaerts, Senior Data Scientist at the JRC. The interview was made in 2017. 

9. Karel Aim, Emeritus Scientist of the Check Academy of Sciences. The interview was made in 

2017. 

10. Paolo Venditti, Senior Counselor of “Consiglio Nazionale delle Ricerche” (CNR). The 

interview was made in 2017. 
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Annex 2: The structure of the interviews 

The topic is so broad that it was hard to draw up a strict agenda for the interviews. I found it better 

to talk about common topics that I always touched. You will find such information, throughout the 

thesis, the source of which is not the interviewees; however, I refer to persons. During my PhD 

period, I was talking to at least a 100 experts. Even if they gave me useful information, I used it 

without mentioning them between the interviewees, as those were not interview situations. 

The interviews lasted between 30 and 90 minutes. 

First, I told the interviewees that I collect information on my PhD thesis. I talked a little bit about 

the hypotheses and more deeply about Hypothesis 3. I briefly summarized my theoretical findings 

on the tools. 

Introduction 

1. Let’s talk about the institution, where the interviewees worked. What role does  RDI play 

at the institution? 

2. What is their profession, exactly, how are they related to R&D? 

3. From what perspective  do they observe funding agencies and decision making at funding 

agencies? 

4. What was their experience regarding decision making on RDI proposals? I wanted to hear 

about specific cases when it was possible. 

5. What was their view on decision making? Were they satisfied? What data did they have to 

provide? Were these data the most relevant? 

Tools: I mentioned the tools above, and it always had a reason why I had chosen that person, so I 

proposed that there were 2-3 relevant topics that we had to talk about. 

 Which topics should we talk about? I mentioned two or three topics. 

 They chose the topics, and we talked about them: 

a. policy questions 

b. the tool itself 

c. data collection, data silos, are the data reliable 

d. advantages, disadvantages 

e. scientific literature to read 

f. other persons and organizations that I should ask about the topic 

 I always asked if there was anything to add to the other topics as well. 
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 Are there any topics that I should add to the thesis? There were two topics  mentioned by 

the interviewees. Of course, the interviews made before did not touch on those particular 

topics. 

The chances of introducing such tools in the life of funding agencies. This part was in fact about 

personal views: 

 Does he think that sometimes these tools can be part of a funding decision? 

 Which one, he thinks, will be introduced earlier and why? 

 What will be the effect of moving into the direction of a digitalized funding agency? 

 Which policies should be touched in the thesis? 

 Is there anything he wants to add? 

This is the end of the questions.  
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Annex 3. Possible indicators for measuring scientific 

impact at industrial research with altmetrics 

Possible indicators of industrial altmetrics 

o scientific impact indicators 

▪ income or industrial success substitutes peer review 

▪ were the results published? 

▪ number of independent downloads 

▪ number of citations on blogs and technical descriptions 

▪ whether full-time equivalent is measurable at companies 

▪ conference participation, keynote speeches 

o economic impact indicators 

▪ income generated 

▪ enhancements; number where approved by contract or it is mentioned 

▪ number of independent company using it 

▪ total income of these companies 

▪ if the effect of the research is measurable on the income or profit of the 

companies using it 

▪ patent activity 

o educational impact indicators 

▪ are scientist teaching (level, hours) 

▪ educational impact (how many students taught, where) 

▪ industrial PhD made at the company 

o societal impact indicators 

▪ policy impact (for some companies it is crucial) 

▪ approximately how many end-users are using that technology (taking the 

mobile phone as an example, if we know that people change their phones 

every two years on average, we can count the items sold in the last two 

years) 

▪ mentions at the science pages of newspapers; media visibility 

▪ for branding, it might be useful to measure some kind of other societal 

impact 
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Annex 4: Data collected while testing the compared tool 

We collect four types of data (more details in Annex…): 

1. Personal satisfaction with the tool 

a. Overall, how would you rate the platform? (excellent, very good, good, fair, poor49) 

b. Was the software useful to accomplish your tasks? (Yes, definitely; A little bit; 

No; I don't think so. 

 usability data 

a. Was it easy to use the compared tool? (Yes, it's intuitive; Average, I encountered 

some difficulties; Not at all; I don't know) 

b. Comments/Suggestions  

 functionality data 

a. Did the tool find all the similar documents that you know about? (Yes, Partly, No, 

I don't know) 

b. Did you use any document found by the compared tool for the evaluation? (Yes, 

No, I don't know) 

c. If yes, did it help to give a positive or negative evaluation? (Positive, Negative, I 

don't know) 

 data on usage (automatically logged) 

a. How many evaluators used it? 

b. How many proposals were evaluated? 

c. We can see for each evaluation and each evaluator: 

- what type of search/matching it performed 

- With what parameters (threshold, match against Cordis, DG-EAC, etc) 

- what results were obtained - how many potential matches, similarity 

score, etc. 

d. How much time did one evaluation take? 

                                                      
49 Methodologically, it is not entirely correct that there are three positive, one neutral and one negative answers, so 

when processing the data we should keep it in mind. 


