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1. Introduction  

Recent years have witnessed an increasing governmental and societal awareness of the environmental 

degradation caused by the use of exhaustible resources. This is a particularly severe problem in the 

case of Europe, given the fact that since 2013 the European Union (EU) member states have all been 

energy net importers. 1 The EU has therefore developed a new growth strategy, known as the 

European Green Deal (EGD), whose aim is “to transform the EU into a fair and prosperous society 

with […] a competitive economy”, at the same time preserving the environment.2  It is also a crucial 

part of the EU’s plan to achieve the 2030 Agenda for Sustainable Development. The main goals of 

the EGD are a net carbon-neutral European Union by 2050 and a decoupling of economic growth and 

resource use. This ambitious programme requires reducing greenhouse gas emissions by at least 55% 

by 2030 as well as greater energy efficiency and higher shares of renewable energy. 3 It also highlights 

the strong synergies between climate actions and the circular economy, especially in energy and 

carbon intensive industries, promoting the creation of a more supportive environment for deploying 

the clean tech manufacturing capacity required to meet Europe’s ambitious green target.  

It is noteworthy that in the European context the industrial sector, which globally accounts for about 

38% of final energy consumption (IEA, 2018), mainly comprises smaver`of�刀̀a/夀uq甀刀倀匀唀䰀嘀䠀嘀
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rationale is that the endowment of technical expertise improves a firm’s ability to use the additional 

funds obtained through external sources of finance. 

Finally, a few studies address the issue of the factors affecting a firm’s decision to adopt more REMs 

simultaneously, though they are typically based on small samples not exceeding 500 observations. In 

particular, Arvanitis and Lay (2013) consider the adoption decisions regarding a broad spectrum of 

energy-saving technologies and find that the previous experience of other companies connected to 

the firm plays an important role. Also, Delmas and Pechovich (2015) conclude that the propensity to 

adopt more REMs is notably lower during economic downturns, but it is bigger for firms that focus 

on cost leadership strategies, have adopted environmental standards, conduct their research internally 

and are vertically integrated.  

 

3. Data and Variables Description 

The 456 Flash Eurobarometer survey, carried out in 2017, and released by the European Commission 

in 2018, provides detailed information about financial (internal/external, private/public) as well as 

non-financial (the technical skillset of the workforce, non-financial assistance from private consulting 

and audit companies or from business associations, etc.) factors potentially improving efficiency in 

the use of resources.6 For our purposes, we restrict the original sample to European Small and Medium 

sized firms only (the percentage of the large firms dropped from the sample is less than 8%) in order 

to consider a more homogenous set of firms. Table 1 describes the variables included in the analysis, 

while Table 2 shows their correlation matrix.  

 

(Please insert Tables 1-2 here) 

 

On the basis of the information included in the survey, we distinguish between three types of REMs, 

namely energy saving measures (ES), the use of renewable energy (RE), and the implementation of 

circular economy practices (CE), the latter including saving water, saving materials, minimising 

waste, selling scrap material to another company, recycling material or waste within the company and 

designing products that are easier to repair or reuse. The most frequently adopted measures in the 

sample are ES, with 63% of firms implementing them. 7 We classify firms according to whether they 

                                                           
6 The full name of the survey is: “Small and Medium Enterprises, Resource Efficiency and Green Markets”. This survey 

is the only one explicitly asking about resource efficiency measures as well as the role and impact of different types of 

external financing used by SMEs. 

7 The survey asks firms about the action undertaken to be more resource efficient distinguishing between the following 

measures: saving energy, saving water, using renewable energy, saving materials, minimising waste, selling scrap material 

to another company, recycling material or waste within the company and designing products that are easier to repair or 

reuse.  The use of renewable energy requires the use of a specific kind of energy which is inexhaustible, therefore energy 







 

where ὣ  stands for the dependent variable



Finally, the seminal work of North (1990) highlighted the importance of country-wise contextual 

factors for economic outcomes. Therefore, as stressed by Bahn-Walkowiak and Wilts (2017) and 

Domneck and Bahn-Walkowiak (2019), when analysing the determinants of REMs it is crucial to 

take into account the possible impact of different national institutional settings and policy 

frameworks. This important issue has been relatively little explored in the literature (Ghisetti et al., 

2017; La Rocca and Cariola, 2020). We address it here by using two appropriate indices measuring 

how differences between the European countries in terms of the ease of access to finance and the 

availability of a technically skilled workforce (two contextual factors considered crucial in the EGD 

strategy) affect the adoption of REMs by firms. Therefore, the last hypothesis we test is the following: 

 

Hypothesis 4: &RQWH[WXDO�IDFWRUV�DIIHFW�WKH�LPSDFW�RI�ILQDQFLDO�DQG�QRQ�ILQDQFLDO�GULYHUV�RQ�WKH�60(V¶�

DGRSWLRQ�LQWHQVLW\� 

 

5. Empirical Analysis 

Table 4 presents the results from the Multinomial Logit model (relative risk ratios and standard errors 

are reported in brackets) with category 2 (low intensity adoption) being taken as the reference 

category. 

 

(Please insert Table 4 here) 

 

Multinomial Logit models assume the independence of irrelevant alternatives (IIA), which implies 

that adding or deleting them does not affect the odds (Freese and Long, 2006). Violation of this 

assumption leads to biased estimates. Therefore, before proceeding further, we conduct a Small-Hsiao 

test confirming that the IIA assumption holds also when we change the reference category. 11 

The outcomes reveal that for category 1 (column one, Table 3), i.e. non-adopting firms, as expected, 

the coefficients on financial drivers as well as on other drivers are not statistically significant at the 

standard 5% conventional level. By contrast, as reported in column two of Table 3, the relative risk 

of adopting more intensively REMs (



relying on internal resources to be more resource efficient compared to those not relying on them. 

The same relative risk is 1.615 for firms relying on external financial resources relative to those not 

relying on them, and it is 1.548 for firms relying on internal technical skills relative to those not 

relying on internal technical skills. Regarding the non-financial drivers, all coefficients are significant 

and greater than one (the higher relative risk ratio is associated to the variable *UHHQBSURGXFWV). 

Therefore, the positive role of the financial and non-financial drivers examined is confirmed for firms 

combining two different REMs. Concerning the control variables, the dummy West associated to the 

Western European countries, as expected, has a positive and significant coefficient (2.64). 

Following Williams (2012), in order to capture the interdependence between two variables in a non-



 

5.2 Contextual Factors and REM Adoption 

The second part of our empirical analysis focuses on two contextual factors possibly influencing a 

firm’s adoption intensity. Specifically, we cluster firms according to two indices, namely the Ease of 

Access to Loans (EAL) Index and the European Skill Index (ESI), which rank European countries on 

the basis of these two factors identified as pillars in the European Industrial Plan for the 

implementation of the Green Deal. The former index measures how easy it is to obtain bank loans 

with only



financial instruments and internal technical skills (-0.21) that are located in countries with a low EAL 

index. For firms belonging to category 3 there is positive effect on the propensity to adopt two types 

of measures simultaneously regardless of the cluster firms they belong to (below or above the EAL 

median value). Firms located in a country with a greater value of the Ease of Access to Loans Index 

exhibit the highest predicted probability associated with the use of external sources of finance (0.76 

against 0.69 in the other cluster) as well as the highest gain arising from their use (0.16 instead of 

0.09). However, the combined use of financial resources and technical skilled workforce produces 

greater gains (in terms of a higher propensity to adopt two types of measures) for firms belonging to 

countries where the EAL is lower than the median value; this suggests that such firms are more 

efficient and/or productive and thus find it easier to gain access to external financing.  

 

(Please insert Table 8 here) 

 

Table 8 shows the results for firms clustered according to the ESI index (those for category 1 are 

again insignificant and are not included). Consistently with the previous results, firms located in 

countries with a greater ESI Index exhibit a higher increase in the propensity to adopt two types of 

REMs and greater associated predicted probabilities (0.77) when they have access to external 

financial resources (+ 21%). Further, combining financial resources and technical skills leads to an 

even greater increase in adoption intensity in both clusters, with the greatest predicted probabilities 

being estimated for firms located in countries with an ESI Index below the median value.  

    

5.3 Robustness Check – Contextual Factors 

To shed more light on this apparently counterintuitive result, and as a robustness check, we create 

four different clusters defined as follows: Low EAL - Low ESI, Low EAL - High ESI, High EAL - 

Low ESI and High EAL - High ESI, where “Low” and “High” stand for below and above the median 

value respectively (see Table 9). 

 

(Please insert Table 9 here) 

 

Tables A1 and A2 in the Appendix report the complete set of predicted probabilities for each of the 

four clusters. For firms belonging to the cluster Low EAL - Low ESI, these are not significant and 

exhibit the lowest gain from the use of external finance as well as internal skills (0.06 and 0.03, 

respectively). Therefore, firms located in these countries are penalized and unable to use those for 

adopting resource efficiency measures. Firms located in the High EAL - High ESI cluster exhibit the 





The present study provides new evidence on the factors affecting the propensity to adopt resource 

efficiency measures (REMs) in the case of the European SMEs by using data from 2017 Flash 

Eurobarometer survey and estimating a Multinomial Logit model. European firms operate in different 

economic and institutional contexts, especially in terms of environmental policies and performance 

(Domneck and Bahn-Walkowiak 2019). Therefore it is crucial to consider not only firm specific 

characteristics but also country-



European SMEs, which are subject to national as well as supranational laws and regulations (Bahn-

Walkowiak and Wilts, 2017), with the effectiveness of the latter depending on the specific policy mix 

adopted at country level (
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Table 2. Correlation matrix 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 

                         

1 REMs_choice 1.000            

2 Internal_fin 0.411 1.000           

3 External_fin 0.177 0.035 1.000          

4 Int_tech_skill 0.392 0.155 0.041 1.000         

5 Size -0.010 -0.069 -0.088 -0.066 1.000        

6 Age 0.143 0.062 0.084 0.075 -0.167 1.000       

7 Pos_turn 0.072 0.029 0.030 0.030 -0.031 -0.012 1.000      

8 Green_products 0.166 0.092 0.041 0.101 -0.028 0.060 0.044 1.000     

9 No_ec_support 0.215 0.030 0.048 0.055 -0.125 0.156 0.057 0.068 1.000    



 

Table 3. Descriptive statistics 

Variables  
Full sample EAL > Median Value EAL < Median Value   ESI > Median Value ESI < Median Value 

Mean Std Mean Std Mean Std Mean Std Mean Std 
           

REMs_choice 2.420 0.743 2.430 0.727 2.437 0.737 2.397 0.750 2.437 0.736 

Internal_fin 0.589 0.491 0.637 0.481 0.574 0.494 0.610 0.488 0.798 0.401 

External_fin  







Table 6. Ease of Access to Loans Index (EAL) and European Skill Index (ESI) 

EU Countries EAL  2016    ESI 2016 

France  4.26  0.48 

Belgium 4.96  0.53 

Netherlands 4.19  0.58 

Germany 5.05  0.62 

Italy 2.98  0.25 

Luxembourg 5.20  0.71 

Denmark 4.13  0.67 

Ireland (Republic) 3.50  0.36 

United Kingdom 4.27  0.52 

Greece 1.75  0.23 

Spain 3.57  0.23 

Portugal 3.66  0.45 

Finland 5.19  0.72 

Sweden 5.38  0.72 

Austria 4.84  0.62 

Cyprus (Republic) 2.55  0.32 

Czech Republic 4.40  0.75 

Estonia 4.57  0.68 

Hungary 4.61  0.55 

Latvia 3.51  0.59 

Lithuania 4.20  0.61 

Malta 4.51  0.56 

Poland 4.34  0.62 

Slovakia 4.75  0.59 

Slovenia 3.18  0.69 

Bulgaria 4.08  0.33 

Romania 3.13  0.31 





Table 8. Multinomial Logit model (Predicted probabilities) - Contextual Factor -



 

Table 9. Ease of Access to Loans Index and European Skill Index Clusters 

  
  Low EAL High EAL 

      

Low ESI 
Bulgaria; Cyprus; Greece; Italy; Latvia; 

Portugal;  Romania; Spain 

Belgium; France; Hungary; Ireland; Malta; 

Netherlands; Slovakia; UK 

High ESI Croatia; Lithuania; Slovenia  
Austria;  Czech Republic; Denmark; Estonia; 



Table 10. Multinomial Logit model (Predicted probabilities) by Sector (Manufacturing and Wholesale Retail Trade) 

    Manufacturing   Wholesale Retail Trade 

    Int_fin * Int_skills Ext_fin* Int_skills   Int_fin * Int_skills Ext_fin* Int_skills 

                 

Category 

2 (Low 

Intensity 

Firms) 

00 0.308    0.271 ***   0.439    0.418 ***  

 (0.303)    (0.023)  



Appendix 

 

Table A1. Multinomial Logit model (Predicted probabilities) - Contextual Factors – EAL and ESI  

 High EAL - High ESI   Low EAL - Low ESI 

Int_fin *Int_skills 



 

Table A2. Multinomial Logit model (Predicted probabilities) - Contextual Factors – EAL and ESI  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: see notes in Table 5.  

 

 High EAL - Low ESI  Low EAL - High ESI 

Int_fin *Int_skills Δ  

Ext_fin 

*Int_skills Δ  

Int_fin 

*Int_skills Δ  Ext_fin *Int_skills Δ 

                                    
                  

Category 

2 (Low 

Intensity 

Firms) 

00 0.379 ***   0.341 ***   0.362    00 0.519   

 (0.038)    (0.017)    (55.633)     (35.669)   
01 0.279 *** -0.10  0.238 *** -0.11  0.453  0.09  01 0.471  -0.05 

 (0.029)    (0.013)    (26.343)     (35.611)   
10 0.304 *** -0.08  0.263 *** -0.08  0.495  0.14  10 0.311  -0.21 

 (0.019)    (0.041)    (26.575)     (30.572)   
11 0.185 *** -0.19  0.161 *** -0.18  0.449  0.09  11 0.284  -0.24 

 (0.014)    (0.034)    (26.306)     (28.835)   

                  

Category 

3 (High 

Intensity 

Firms) 

00 0.627 ***   0.658 ***   0.357    00 0.482   

 (0.035)    (0.017)    (58.763)     (35.669)   
01 0.724 *** 0.10  0.769 *** 0.11  0.546  0.19  01 0.528  0.05 

 (0.022)    (0.013)    (26.342)     (35.611)   
10 0.699 *** 0.08  0.736 *** 0.08  0.504  0.15  10 0.689  0.21 

 (0.019)    (0.041)    (26.575)     (30.572)   
11 0.815 *** 0.19  0.838 *** 0.18  0.554  0.19  11 0.719  0.24 

 (0.014)    (0.034)    (26.306)     (28.836) 


