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Abstract - The underlying objective of the paper is to indicate the levels of pro-environmental awareness of micro and small 

entrepreneurs and their influence on acceleration of eco-innovations in micro and small enterprises. Based on the literature 

query and own research the authors indicate the changes in perceiving the relations between the pro-environmental awareness 

of these entrepreneurs and their pro-environmental attitudes as well as business activeness. In the paper, its authors include in 

the chronological grasp subsequent levels of pro-environmental awareness growth, with reference to pro-environmental 

attitudes and abilities of enterprises from the SME sector. Moreover, an attempt has been made to answer the research question 

“What was the reason behind implementing eco-innovations by micro- and small enterprises and how are they related to their 

pro-environmental awareness?” 

 

Index Terms - Eco-Innovation Micro And Small Enterprises, Environmental Activity, Environmental Management, 

Pro-Environmental Awareness. 

 

I. INTRODUCTION 

 

A change in the attitude towards environmental issues 

in business has resulted in the growth of 

pro-environmental initiatives in organisations [1]. 

Initially only large enterprises included environmental 

issues in their operating strategies, yet, over the years 

pro-environmental initiatives began to be a domain of 

not only corporations or large companies, but they 

have also become a management element in smaller 

organisations, also the enterprises included into the 

SME sector. In the context of environment value 

growth this is one of the most crucial groups of 

entities, which is confirmed by the size and “economic 

power” of this sector. In the European Union itself 

there are 23.849 (in thousands) SMEs, which accounts 

for 99.8% of all enterprises, including 93.0% of micro, 

5.8% of small, 0.9% of medium-sized enterprises. It 

should be also stressed that the added value of this 

sector amounts to EUR 4.030 (in EUR trillion),  which 

represents 56.8% in the European economy, 

including: micro 20.9%, small 17.8%, medium-sized 

18.2% [2]. The European Union recognising this 

sector’s impact on the environment as well as its 

influence on reducing or even eliminating the previous 

environmental risks [3], in July 2014 introduced „The 

Green Action Plan for SMEs”. It is supposed to 

support SMEs in using all their capabilities, abilities 

and competences in the context of diffusing their 

green activity and therefore transformations of 

challenges and environmental expectations into the 

possibilities of active mobilisation. 

Certainly, which needs to be stressed in the present 

paper, the decisions on introducing pro-environmental 

activities in the SME sector are frequently based on 

personal beliefs of the owners or managerial staff. 

These beliefs both in the individual sense as well as 

with reference to the whole society are shaped by [4], 

[5]: 

 cultural values and ethical standards, 

 strands of social and philosophical ideas, 

 social and political ideas enforced by political 

parties, 

 media impact (at present this concerns in particular 

social media in the crowdsourcing model), 

 level of education in the scope of disseminating 

knowledge, developing natural, technical and 

humanitarian skills and competences. 

It can be stated that among the abovementioned 

factors it is their culture and the society in which they 

function that to the largest extent shape the attitude of 

SMEs to the natural environment. Equally important is 

also the wealth of the society (measured with the use 

of the GDP indicator per capita). The culture induces 

the behaviour of SMEs and assessment of the natural 

resources value. The wealth of the society in turn 

stimulates a greater willingness to purchase “green 

products/services”, which is frequently associated 

with incurring additional external costs – charges for 

economic use of the environment, in the form of 

“green taxes” or costs included into final prices of 

products/services that are subject to a direct 

consumption. 

 

II. AREAS AND FACTORS THAT STIMULATE 

PRO-ENVIRONMENTAL ACTIVITY OF SMES 

 

One of the underlying objectives of European SMEs is 

to minimise own costs and cost of transport as well as 

increase production capacity in convergence with a 

positive impact of their activity onto the natural 

environment [6], [7]. In this regard entrepreneurs seek 

for sources to reduce energy-intensity. As the data by 
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the European Commission shows [8], over 93% of the 

European SMEs are carrying out at least one activity 

that stimulates a reduction in energy-intensity. 

According to TNS Political & Social at the request of  

the European Commission, Directorate-General for 

Enterprise and Industry prevailing areas of 

pro-environmental activity of the European SME 

sector included (the research was conducted in the 

sample N=13117) [9]: 1. reduction of hazardous waste 

65% - e.g. a change to a less harmful to the 

environment resources; replacing primary raw 

materials with secondary raw materials; 2. energy 

savings 63%, including replacing electrical appliances 

e.g. lighting with energy-saving equivalent or 

replacing office equipment with energy-saving one, 

thermo-renovation of buildings; 3. material saving 

57%, e.g. optimising particular elements of the 

production process, introducing new technologies, 

electronic documentation; 4. water saving 47%, for 

instance sealing leakages, recycling and reuse of 

consumed water (grey one), installing tanks of 

rainwater and including them into the circuit of hot 

utility water; 5. waste recycling and its reuse 42%; 6. 

designing eco-products 25%, including optimisation 

single product elements, applying new product 

elements, designing new products; 7. sales of waste 

materials 21%; 8. installing by SMEs Renewable 

Energy Sources in prosumer models 14% - this 

concerns primarily photovoltaic micro-installations. 

These activities, mostly implemented by the European 

SME sector, were associated with implementing 

eco-innovative solutions: technological and 

non-technological – which offer development 

opportunities for these enterprises, at the same time 

being beneficial to the environment. All the 

pro-environmental actions undertaken by SMEs, also 

the ones distinguished above, pertain primarily to 

optimising consumption of resources and therefore 

preventing or limiting the negative impact on the 

natural environment. They also favour improved 

competitivity and image of these enterprises on the 

market through introduction of new 

environmentally-friendly products, technological 

processes, green marketing or organisational solutions 

[10]. In the ongoing discussion on pro-environmental 

activity of SMEs, which also takes place in scientific 

circles, the subject of analyses and assessment are 

heterogeneous factors that stimulate designing and 

implementing eco-innovative solutions [3]. While 

referring to the results of research carried out for the 

European Commission an unequivocal justification of 

this activity in convergence with the reduction of the 

indicated resource-intensity is reducing running costs. 

In 2017 as many as 70% of the analysed SMEs 

indicated cost reduction as the most relevant issue. 

Also, according to 41% of the representatives of the 

analysed SMEs, who are pro-environmentally aware, 

indicated directly important are the aspects related to 

natural environment protection. In the portfolio of 

factors that stimulate pro-environmental activity of 

SMEs, in the literature on the subject as well as what 

shows, among others, secondary research conducted 

for the European Commission, purely competitive 

factors are additionally summarised [9]: winning a 

competitive advantage 18%, considering the 

eco-requirements of contemporary consumers 28%, 

withstanding the competition in the face of 

pro-environmental attitudes 15%. The portfolio of the 

factors that stimulate pro-environmental activity of 

SMEs also includes financial support mechanisms 

21%, primarily such as: subsidies, grants, preferential 

credits or tax credits. While developing the portfolio 

of factors that pro-environmentally activate SMEs, 

while referring the original research of the authors 

(limited to the Polish SME sector) [6], the following 

issues may also be introduced: expected profits from 

sales of materials, improved enterprise image, social 

acceptance, local mechanisms of legislative and 

administrative support, reducing or eliminating the 

risk of environmental penalties and thus, a growth in 

value of SMEs infrastructure. 

Having concluded that previously reduction of costs 

or energy-intensity were the leading factors that 

stimulate pro-environmental activity of SMEs, in the 

present paper the authors have concentrated directly 

on pro-environmental aspects, with regard to 

knowledge, beliefs and therefore pro-environmental 

awareness and its relation with the attitudes and 

willingness to undertake actions aimed at eliminating 

environmental threats that result from the core activity 

of SMEs. 

 

III. PRO-ENVIRONMENTAL AWARENESS 

AND PRO-ENVIRONMENTAL ATTITUDES OF 

SMES 

 

Beliefs of the owners or managerial staff in SMEs 

pertaining to the decisions on introducing 

pro-environmental actions (including 

eco-innovations) in the SME sector are frequently 

identified as their pro-environmental awareness. 

However, this is too a serious limitation as the 

awareness itself does not always translate into 

transforming their passive, indifferent 

pro-environmental attitude into the active one. 

Awareness is an ambiguous notion. In a wide grasp – 

civilizational one, pro-environmental awareness is an 

aggregate of knowledge, beliefs and imaginations 

about man’s impact on the condition of the 

environment and the possibilities, tools and means of 

its protection. In this regard environmental knowledge 

may be general, common, the one that results from 

observing the natural environment and changes 

therein [11], [12]. This knowledge may also be of 

belief and religious nature – based on technological 

interpretation of the relationship between man and the 

natural environment [4], [10]. The knowledge on the 

environment may also be of ideological nature, which 
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results from the beliefs, views on achieving goals and 

developing pro-environmental values. However, in 

the context of change in pro-environmental attitudes 

of heterogeneous entities, including SME 

entrepreneurs, the structured - scientific knowledge is 

important, which is based on information in the field 

of natural, technical, social as well as economic 

sciences. This knowledge allows for identifying the 

binary relations between diffusion, development and 

innovativeness of SMEs [13] and an increase in the 

value of the natural environment in their immediate 

and distant surroundings. The knowledge that reflects 

pro-environmental awareness should stimulate the 

abilities, among others, in the area of identifying 

threats and simultaneously an incessant search for new 

solutions that stimulate the green activity – e.g. 

economic one in case of SMEs. This is related to the 

ability to assess the environment in correlation with 

emotional involvement. 

In a narrower - subjective grasp in turn, 

pro-environmental awareness, in particular with 

reference to the SME sector, is a set of knowledge, 

skills, competences, whose expected final product is 

an ability to perceive [14], [4] the natural environment 

in a symbiosis with their core economic/business 

activity. Such an ability, being a measure of the 

pro-environmental awareness of SMEs, may stimulate 

growth of heterogeneous activities, e.g. implementing 

product, technological and even organisational 

eco-innovations, which ensure a harmony between the 

economic entity and the natural environment. The 

pro-environmental awareness of SMEs can be 

assessed in a multi-faceted manner [15]. The most 

relevant dimension of this assessment is the 

relationship between pro-environmental awareness 

and abilities to change own pro-environmental 

attitudes as these attitudes reflect the actual behaviours 

towards the environment. Based on the classification 

by T. Burger, three categories of pro-environmental 

attitudes can be distinguished [11]: 

 autocratic pro-environmental attitude – the 

natural environment fully subordinated to man, 

who believes that he is fully entitled to derive 

values one-way only, 

 passive pro-environmental attitude – 

pro-environmental indifference, which 

characterises persons that recognise 

environmental threats, yet do not implement 

pro-environmental actions, 

 active pro-environmental attitude – a high level of 

interest in environmental problems, which 

translates into offensive pro-environmental 

actions, among others, through implementing 

eco-innovations. 

Thus, while assessing the impact of pro-environmental 

awareness on the ability to transform passive and 

indifferent pro-environmental attitudes into 

offensively active pro-environmental ones, which are 

characterised, among others, by implementing 

technological and non-technological innovations, it is 

vital to determine the levels of pro-environmental 

awareness [6] in the relation with the abilities 

attributed to particular pro-environmental attitudes. 

 

IV. RELATIONSHIP BETWEEN GROWTH OF 

AWARENESS OF SME SECTOR 

ENTERPRISES AND TRANSFORMATION OF 

PRO-ENVIRONMENTAL ATTITUDES 

 

Levels of pro-environmental attitudes in the 

relationship with the abilities that have been attributed 

to particular pro-environmental attitudes have been 

elaborated on the basis of a literature search [16], [17], 

[18], [15], [19], as well as own observations and 

research. The research made use of a survey 

questionnaire „Green Activity micro and small 

enterprises” and additionally the authors conducted 

direct interviews. The research population was a group 

of Polish SME entrepreneurs who were cooperating 

within the projects (e.g. „Before we are suffocated by 

SMOG”, „Green Marketing”) implemented, among 

others, in the research and expertise teams of the 

authors of the present paper [20], [6], [21]. The 

research results that concerned determinants of green 

activity of SMEs, barriers, financing sources, have 

already been published in previous papers. In the 

present paper the authors attempt to generalise 

previously conducted research so as to determine the 

levels of pro-environmental awareness and attitudes of 

SMEs. 

 

Assuming that pro-environmental awareness is an 

aggregate of knowledge, beliefs and imaginations 

about the impact of SMEs on the condition of the 

natural environment as well as possibilities, tools and 

means of protecting it, the authors have created a 

two-dimensional matrix “levels of SMEs’ awareness 

growth x stimulators of this awareness”. The assumed 

levels of SMEs’ pro-environmental awareness growth 

have been identified based on the literature search and 

conducted research. Also, according to the scientific 

literature on the subject as well as based on own 

interviews in the group of the analysed SME 

entrepreneurs, the following have been assumed as 

stimulators: 1. general environmental knowledge, 2. 

structured, practical environmental knowledge, 3. 

ability to undertake green activity and also assuming 

purely pro-environmental factors, not the economic 

ones (e.g. cost reductions driven by reduction of 

energy-intensity), 4. willingness to incur higher 

external/environmental costs. In the created in the 

research process matrix (Table 1) the authors have 

identified and distinguished positive relationships 

between its accepted variables, whose indications 

account for MIN(N%) 80% (where: N=134 - survey 

population). 

The matrix summarised in Table 1 demonstrates that 

general environmental knowledge in principle allows 
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for identifying the symptoms and reasons for the 

degradation of the environment in enterprise’s 

surroundings. Their basic pro-environmental 

knowledge is not satisfactory to perceive the threats to 

the environment generated in the enterprise and 

therefore introducing eco-innovative solutions. In this 

regard, in the analysed group of enterprises 39% of 

SMEs present limited abilities to identify the 

symptoms and reasons for natural environment 

degradation or perceive the results in enterprise 

surroundings. Only single pro-environmental 

activities are implemented, such as: exchange of 

lighting, exchange of boilers, limiting the amount of 

paper documents. However, these are unplanned 

activities, the ones that result from limiting the 

resource intensity and therefore cost of core activity as 

well as trends driven by media impact. 

Structured knowledge in turn, practical skills acquired 

through participation in: trainings, webinars, analysis 

of best practices, participation in trade presentations of 

eco-innovative solutions and trade fairs influences a 

growth in awareness in the scope of autonomous 

impact of SMEs onto the environment. This 

contributes to developing the ability to identify 

sources of environmental threats inside the enterprise. 

Abilities apparently characterise an active 

pro-environmental activeness of the given enterprise, 

yet, this is still a passive activeness. In this context, in 

the analysed group of SME respondents 35% of them 

perceive and identify environmental threats also in the 

scale of the conducted own activity. They also 

undertake unplanned pro-environmental activities 

related to reduction of energy intensity and own costs. 

This group of SME entrepreneurs justifies its attitude 

by indicating that the mechanisms of administrative 

and financial support for their sector are 

unsatisfactory. 

 

Table 1. Matrix of relationship between levels of pro-environmental awareness of SMEs and its stimulators 

 
 

An increase in production costs by external ones in 

turn will influence the growth in the cost of core 

activity, which entrepreneurs do not wish to introduce 

into the proces of their products/services dedicated to 

their customers. 

However, it needs to be mentioned that the structured 

knowledge is frequently the foundation and it 

motivates SME entrepreneurs in developing active 

pro-environmental attitudes, which is justified by 

improving by this group the ability of green activity, 

e.g. planning, designing and scheduling the 

implementation of eco-innovative solutions, which 

frequently occurs through a cooperation with B+R 

[14]. An outcome of such a cooperation constitute 

pilot implementations or preparing applications of 

project for subsiding eco-innovative solutions. In the 

Polish reality financing institutions are entities that 

grant financial resources allocated form the national 

budget or the European Union, e.g. the National Fund 

for Environmental Protection or the National Centre 

for Research and Development. The abilities to 

identify and adjust eco-innovative solutions: product, 

technological, organisational ones, which reduce 

environmental threats identified in enterprises 

declared 18% of the analysed SMEs. 

Practical skills in turn, the ability to develop or 

co-develop together with B+R institutions 

eco-innovative solutions: product, process or 

organisational ones and applying for subsidies from 

external financial sources strengthen the active 

pro-environmental attitude of SMEs. As a 

consequence, this is associated with implementing 

single eco-innovations, product, technological, 

organisational ones, which reduce environmental 

threats identified in enterprises. In the group of 

analysed enterprises, 8% of them declared that they 
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had already implemented eco-innovative solutions, in 

particular product ones (among others, application of 

bio-materials, bio-components, digitisation of 

products, controlling the manufactured devices with 

the use of the Internet of Things) and process ones 

(through, among others, introduction of machine 

learning in single technologies and comprehensive 

manufacturing processes). 

The highest distinguished level is a system 

introduction of product, technological and 

organisational eco-innovations, which reduce 

environmental threat identified in enterprises and 

external contractors. In this case the awareness is also 

justified by the willingness to incur higher external 

costs. This occurs most frequently in the situations 

when a growth in prices does not have an influence on 

a decrease in the demand for products or services. This 

concerns, among others, bio-technological products or 

healthy food. With reference to own research such a 

level of awareness and simultaneously 

a pro-environmental attitude has not been declared by 

the surveyed respondents. 

With reference to the abovementioned discussion, the 

authors have made an attempt to visualise the 

dependencies between the growth in the awareness of 

SMEs and transformation in their pro-environmental 

attitudes: from a passive one towards an active 

pro-environmental activity, including the one related 

to implementing heterogeneous eco-innovations. 

A theoretical model of this dependence has been 

presented in Fig. 1. 

 

 
Figure 1. Dependence between the growth of awareness of SME sector enterprise and transformation in  Pro-environmental 

attitudes 

Source: own elaboration 

 

Based on the observations and the interview as well as 

discussion with the SME entrepreneurs it has been 

concluded that this is not a linear dependence 

(proportional one). The growth in pro-environmental 

awareness in two first stages is of long-term nature, as 

the changes are occurring in a natural manner 

influenced by the impact of media (Internet, TV, social 

media), but also social environment in which 

enterprises are functioning. A dynamic growth of 

awareness occurs the moment SMEs become 

committed themselves, which is connected with an 

improvement and acceleration of practical, structured 

knowledge, as well as through developing own skills 

and competences in the scope of recognising, 

assessing, designing pro-environmental solutions. A 

transition from a passive to active attitude occurs then. 

However, it needs to be stressed that an intensive 

growth of knowledge, green abilities, and therefore 

pro-environmental awareness allows SMEs to 

overcome this barrier, which has been visualised in 

Fig. 1. On the active side, the transformation towards 

the pro-environmental activeness is further stimulated 

through incessant improvement of SMEs as well as 

cooperation with B+R institutions, including research 

institutes of universities. However, occurrence of 

external costs that are financed from own sources 

starts to slow down pro-environmental initiatives of 

entrepreneurs.  

 

Therefore, the authors accept an asymptote limiting 

the growth of pro-environmental awareness. The level 

established by the asymptote means an ability to 

eliminate entirely the threats that influence the risk of 

disturbing the compounds of the ecosystem by an 
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enterprise, not only on a micro (local) level, but also 

on macro level. 

CONCLUSIONS 

 

To sum up , the authors would like to emphasise that 

single implemented pro-environmental activities of 

SMEs in the business practice are stimulated by the 

reduction in the cost of conducted economic activity, 

which results from reduction of resource intensity, 

among others, the savings of: water, raw 

resources/materials, energy, and also recycling or 

reprocessing of waste materials. However, a natural 

stimulant of implementing eco-innovations in 

a system grasp is pro-environmental awareness 

justified by improvement of pro-environmental 

knowledge, skills and competences. In conclusion, the 

structured knowledge is a foundation and it motivates 

SME entrepreneurs to develop active 

pro-environmental attitudes in the processes of 

planning, designing and scheduling implementations 

of eco-innovative solutions. It should be stressed that 

an intensive growth in awareness occurs the moment 

SMEs become actively involved, which is related to 

improvement and acceleration of the practical, 

structured knowledge, as well as through developing 

own skills and competences in the scope of 

recognising and designing eco-innovative solutions. 

Moreover, high pro-environmental awareness, which 

is reflected in an intensive transfer of eco-innovations, 

is justified by a willingness to incur higher 

external/environmental costs. 
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