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1. Introduction and Objectives 

In the course of the research, in addition to literature studies, text mining, descriptive 

and descriptive statistics and network research tools were used to analyse mainly the 

FP7 and H2020 projects in the wood sector, the project participants, the relationships 

of the project participants and the individual project results (by comparing the content 

with the wood patents). While efficiency was considered important in the analysis, 

efficiency was also examined not only in terms of the economic result that can be 

obtained from the direct output, but also in terms of an efficient resource mobilisation 

strategy.  

In accordance with the general objectives of the literature and research projects, it 

was also felt important to emphasise the compatibility of the wood industry and sus-

tainability, and to examine the sustainable wood industry. 

2. Data and Methods 

Several data sources were used in the empirical research for the thesis.  

The analysis of articles on the wood industry projects using text mining and science 

metrics tools was based on the BibTeX file filtered and downloaded from Scopus. 

The source of the scientific weight of the sustainable timber industry was also a da-

taset filtered and downloaded from Scopus. To analyse the FP7 and H2020 wood in-

dustry projects, the data tables available in CORDIS were downloaded, converted into 

a relational database and finally filtered to extract the necessary rows. 

The network analysis and cluster analysis of FP7 and H2020 wood projects were car-

ried out after content analysis and screening, supplementing the previously used data 

tables. 

The outputs of the wood industry projects were extracted from the database built on 

the CORDIS dataset. For the content analysis, data downloaded from the European 

Patent Office's Espacenet and the World Intellectual Property Organisation's Pa-

tentscope service were used. 

The analyses used a number of univariate and multivariate methods. Before using mul-

tivariate (in our case bivariate) methods such as correlation, linear and non-linear re-
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gression, 𝜒2 test, we sought to test or ensure their assumptions. We searched for uni-

variate and bivariate outliers using various methods, and in addition to the normality 

of the data, we also examined the normality of the residuals and homoscedasticity. 

In the SNA analysis, a number of central indicators were counted, a network of links 

and clusters was drawn, and notable distributions were examined. The analyses re-

sponded to the debate in the literature on inferential statistics. Where it made the 

least sense/meaning, stochastic statistical methods were used, but it was indicated 

that the result might be questionable depending on the professional approach. In ad-

dition to the commonly used tests (e.g. Kolmogorov-Smirnov, Shapiro-Wilk), less com-

monly used tests (e.g. Anderson-Darling, Breusch-Pagan, White, Goldfeld-Quandt) 

were used following examples from the literature. 

What may seem like an overabundance of trial and error has sometimes been offset 

by less fashionable methods (e.g. breaking the scattering square into components). In 

text mining analyses, RAKE, POS, PMI algorithms were mostly used, but examples of 

dimensionality reduction and clustering were also given. 

The analysis was carried out using Excel, SPSS and JASP software, and some packages 

of the statistical programming language R. 

3. Theses 

The 19 professional hypotheses put forward in the paper were tested using a number 

of statistical hypotheses, related tests or other methods. Among the professional hy-

potheses, the results of the analysis point clearly towards non-rejection in 14 cases 

and towards rejection in five cases. Based on our 19 professional hypotheses, we for-

mulated 14 theses. 

The professional hypotheses and theses are structured around the following themes:  

1. Text mining and scientific metrics analysis of the literature 

2. Results of statistical analysis of FP7 and H2020 wood projects 

3. Results of the analysis of the wood project network 

4. Efficiency and content analysis of project results 
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Thesis 1 

The number of citations in the literature on wood industry projects follows a power 

function distribution after a certain 𝑥𝑚𝑖𝑛 value. So most articles get very few citations, 

while some articles get very many citations. 

Because of the extreme values (Figure 1), a bootstrapping procedure based on 1000 

iterations to estimate p and test the distribution was used. 

 

 

Figure 1.  Number of citations of publications related to wood projects 

Related publications: [3][4][8][12][18] 

Thesis 2 

There is a correlation between the number of articles and citations per year dealing 

with woodworking projects, not only for citations in the given year, but also for cita-

tions one or two years later than the publications. 

The perhaps unconventional delimitation of the years of publications and citations 

was justified, on the one hand, by the need to ensure a possible time lag and, on the 

other hand, by the equal number of elements required for correlation analysis of the 

two time series under study. 

Related publications: [3][4][8][12][18] 
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Thesis 3 

The publications describing wood industry projects available from Scopus do not follow 

a Bradford distribution and are therefore unlikely to be a true professional representa-

tion of publications on the subject. 

The ratio of the number of journals in each zone - 24:65:67 - is not close to the value 

in Bradford's theorem. 

Related publications: [3][4][8][12][18] 

Thesis 4 

The frequency of author productivity in publications describing woodworking projects 

available in Scopus follows a Lotka distribution.  

The β value of the two-sample Kolmogorov-Smirnov test of the Lotka distribution 

(4.72) differs from the general value estimated by Alfred J. Lotka (2). However, this 

does not mean that the frequency distribution of author productivity does not follow 

a Lotka distribution, since the p value (0.52) is significantly higher than the significance 

level (α = 0.05). (This significance level is always chosen in the later sections.) 

Related publications: [3][4][8][12][18] 

Thesis 5 

There is a very strong correlation (strong Spearman rank correlation) between the total 

cost of each project and community support for FP7 and H2020 wood projects. 

The value of the Spearman rank correlation coefficient (ρ = 0.99) indicates a very high 

correlation in FP7 (Figure 2). The value of the Spearman correlation coefficient be-

tween the outlier-cleaned data is also very high in H2020 (ρ = 0.97) (Figure 3). 
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Figure 2. Total cost and funding for FP7 projects in the wood sector (in Euro) 

 

 

Figure 3. Total cost and funding for H2020 projects in the wood sector (in Euro) 

Related publications: [1][5][13][14][15] 

Thesis 6 

In FP7 and H2020 wood projects, there is a correlation between the frequency of par-

ticipation per country (Spearman rank correlation stronger than medium). 

Using Spearman's rank correlation, a relatively strong (stronger than medium) positive 

correlation was measured between FP7 (wood industry) and H2020 (wood industry) 

project participation rates per country (ρ = 0.719). 

Related publications: [2][9][17] 

Thesis 7 

The distribution of individual project shares in FP7 and H2020 wood projects in the two 

programmes and the distribution of project shares per country in the two programmes 

are derived from the same distribution, i.e. they can be considered to be identically 

distributed. 
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The result was supported by Cramér's V index (0.11), Kullback-Leibler divergence 

(0.03) and Jensen-Shannon divergence (0.008) in the first case, and by a two-sample 

Kolmogorov-Smirnov test (D = 0.12, p = 0.83) in the second case. 

Related publications: [2][4][15][17] 

Thesis 8 

There is a correlation between the activity and the frequency of participation in FP7 

and H2020 wood projects (medium strength according to Cramér's V). 

The Cramér V-index is 0.21, reflecting a medium effect, and Pearson's 𝜒2 is 18.425 (p 

= 0.001). 

Related publications: [2][3][4] 

Thesis 9 

There is a correlation between the level of community support per country in FP7 and 

H2020 wood projects. A Spearman rank correlation is stronger than medium and a 

linear regression is stronger than medium. 

Using Spearman rank correlation, a relatively strong (stronger than medium) positive 

correlation was measured between FP7(wood) and H2020(wood) community support 

per country (ρ = 0.65). In linear regression, the coefficient of determination R2 is 

0.495. The result indicates a medium-strong relationship (p = 0) 

Related publications: [1][2][3][4][5][17] 

Thesis 10 

The distribution of project funding per country in FP7 and H2020 wood projects comes 

from the same distribution. 

Support was mainly based on a two-sample Kolmogorov-Smirnov test (D = 0.16, p = 

0.77). 

Related publications: [1][2][3][4][17] 
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Thesis 11 

The link between this activity and the support received under FP7 and H2020 is signif-

icant. The difference in support between categories is not due to heterogeneity by cri-

terion but to heterogeneity within categories. 

In the analysis, we calculated main averages and sub-averages based on the mixed 

relationship. The total variance squared was then decomposed into components (ex-

ternal and internal variance squared) and variance squared ratio type indicators were 

calculated. To show the change between the two aid schemes, the main averages 

were compared using standardisation. 

Related publications: [1][2][3][4][17] 

Thesis 12 

There is a correlation (Spearman rank correlation stronger than medium) between the 

funding received per country from FP7 and H2020 and the output of the wood sector. 

A production quantity (A and B) is defined for each period by a composite calculation. 

Spearman's rank correlation coefficient (ρ) for FP7 support to wood projects - Produc-

tion (A) is 0.57 and for H2020 support to wood projects - Production (B) is 0.70 (Figure 

4). 

 

Figure 4. Link between production and community support 

Related publications: [1][2][3][4][17] 
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Thesis 13 

The major network clusters of wood project networks have a hierarchical structure. 

The largest clusters (Figure 5) almost always have peripheral or insignificant partici-

pants in addition to those that are central or at least significant in the network. This 

highlights the strategy of effective partner search.  

 

Figure 5. Clusters of FP7 projects in the wood sector 

Related publications: [2][3][10][11][15][17] 

Thesis 14 

The results of FP7 and H2020 projects in the wood sector have produced limited open 

and closed innovation results compared to the Community resources used, and the 

overall correlation between funding and results is less than medium in numerical 

terms. 

FP7 projects in the wood sector have produced 8 patents and 111 publications. The 

H2020 wood projects produced 137 publications, 61 documentations and reports, 19 
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websites, patents and videos submitted (the latter three in one category), five presen-

tations, experimental models and prototypes (these three also in one category) and 

three other outputs. 

Related publications: [2][3][6][7][10][11][13][14][15][16] 
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