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Streszczenie: Celem artykułu jest przedsta-
wienie wybranych aspektów ekoinnowacji  
w powiązaniu ze zrównoważonym rozwo-
jem przedsiębiorstwa. Materiałem badaw-
czym są dane źródłowe Głównego Urzędu 
Statystycznego oraz literatura przedmiotu 
badań. Jako narzędzie badawcze zastoso-
wano analizę opisową. Polska jest jednym z 
najmniej ekoinnowacyjnych  państw w  Unii 
Europejskiej. Na przestrzeni lat 2010 - 2013 
nie można stwierdzić wyraźnej aktywności 
w tym zakresie. Dlatego należy podejmo-
wać działania mające uświadomić przedsię-
biorców o korzyściach płynących z wdraża-
nia innowacji (zarówno dla przedsiębiorców 
jak i ochrony środowiska). Najczęściej wska-
zywaną korzyścią dla środowiska uzyskaną 
przez przedsiębiorstwa przemysłowe w 
wyniku wprowadzenia ekoinnowacji w 
latach 2012-2014 było powtórne wykorzy-
stanie odpadów, wody lub materiałów na 
własny użytek lub sprzedaż (8% przedsię-
biorstw). Ekoinnowacje na poziomie przed-
siębiorstwa mogą być traktowane jako 
narzędzie wspierające realizację strategii 
rozwoju zrównoważonego. 
Słowa kluczowe: innowacje, ekoinnowacje, 
rozwój zrównoważony, działania proekolo-
giczne, wskaźnik ekoinnowacyjności. 
 

Abstract. This article endeavors to present 
selected aspects of eco-innovation as it relates 
to sustainable business development. Source 
material for the examination is data from the 
Central Statistical Office of Poland (CSOP) and 
literature pertaining to the area of study. Statis-
tical analysis is used as the research tool. Po-
land is seen as one of the European Union’s 
least eco-innovative members i.e. over the 
period of 2010-2013, it is difficult to discern 
visible activity in this area. As such, it remains to 
familiarize business with the benefits of intro-
ducing innovation; for both business and envi-
ronment. The most frequently mentioned 
environmental benefit received by industry 
through eco-investment in 2012-2014, has 
been the recycling of waste, water, and goods 
for internal use or sale (8% of businesses). Eco-
innovations, at the level of industry, can be 
identified as a means for enabling sustainable 
development. 
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INTRODUCTION 

The occurring changes resulting from various circumstances of the mod-

ern economy and the increasing attention paid to the issues of environmen-

tal protection has compelled business to introduce environment manage-

ment systems and incorporate numerous types of eco-innovations. Eco-

innovation is understood to be every change that enables accomplishing 

sustainable development through the restriction of negative impacts on the 

environment from production activity, improving environmental resilience to 

production burden, or ensuring greater efficiency and responsibility in the 

area of natural resource exploitation. Recent years have systematically pro-

duced new technologies and techniques as well as rising competition. Under 

these conditions, a business may not survive if it does not introduce change, 

or it retards response to the events in its milieu [Ziółko, Mróz 2015, 73-74]. 

This is why eco-innovation is an opportunity for business: their incorporation 

enables reduction of operating expenses, taking advantage of new avenues 

of development and positively impacts on a business’ image [European 

Commission, 2014  http]. 

It remains to be stressed that eco-innovations are currently accorded 

more relevance in the international trend of encouraging pro-ecological 

solutions in industry, and as a result, one can see increasing accommodation 

in Poland [Mazur – Wierzbicka 2014, 149-150].  

Poland’s businesses, especially small and medium ones, wanting to ex-

pand and remain in the European Union’s market, must raise their competi-

tive edge, and one of the primary conditions for effective competitiveness is 

formulating a development strategy incorporating pro-environmental activi-

ty. A company’s development is contingent on undertaken choices which not 

always consider care for the natural environment and its relation to all busi-

ness functions and tasks ([Zuzek, Mickiewicz 2015, 561]. Sustainable devel-

opment exists when the company actively cares for its surroundings as much 

as for its internal elements in such a way that allows regeneration, and as 

such, the introduction of ecological innovation is essential. Eco-innovation 

can take on various forms, yet always remain a factor in a company’s devel-

opment, since only it can ensure sustainable development – for the compa-

ny and the general economy. Sustainable development in business requires 
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active engagement in assisting environmental development, without which 

the environment would not be able to reinforce a business’s development 

or, in fact, become an ultimate barrier.  

THE CHARACTERISTICS OF SUSTAINABLE DEVELOPMENT 

The concept of ‘sustainable development’ finds its roots in forestry dur-

ing the 19th century when Hans Karl von Carlowitz introduced the term to 

define forest management i.e. to cut out as many trees as an area could 

support. Sustainable development as a notion has circulated in discussions 

related to the future of cities, people, animals and the natural environment 

generally. The idea is based on a balance between human needs for attain-

ing goals paired with the expectations of civilization and its laws for function-

ing in harmony with nature and the need to interact with nature in its 

healthiest form (http:/ekologia konstruktywnie.pl).  

For the most part, the prevailing definition of ‘sustainable development’ 

was submitted in 1987, in the United Nations ‘Report of the World Commis-

sion on Environment and Development: Our Common Future’, simply known 

as ‘Brundtland’s Report’: “… development that meets the needs of the pre-

sent without compromising the ability of future generations to meet their 

own needs.” This definition was later amended and expanded in documents 

by the United Nations: “Development which fulfills the basic needs of all 

people and maintains, protects and returns the health and integrity of 

Earth’s eco-system without endangering the ability to meet the needs of 

future generations without degrading the long-term capabilities of Earth’s 

eco-system [http:/www.unic.un.org.pl/johannesburg/]. The most compre-

hensive definition of sustainable development is composed of ‘the 27 princi-

ples of sustainable development’ (1992) generated in Rio de Janeiro (re-

ferred to as the Rio Declaration), in the majority declaration of various state 

ministers. 

At that United Nations (UN) Environment and Development conference, 

the basis of the accepted agenda was the global action program (Agenda 21) 

– the concept of sustainable development. In the case of the conference 

held in Johannesburg (Earth Summit 2002), most attention was paid to eco-

nomic issues and social policies. There were quite ambitious plans of action 

accepted at these two conferences but funding was inadequate, especially 
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for under-developed countries, further complicated by conflicts of interests 

between highly industrialized countries and the rest of the world. In the 

under-developed or developing countries economic development was a 

priority over environmental protection, and state problems must be resolved 

before global issues can be addressed [Łojewski, 2004, 6-10].  

The sustainable development of a company is that development where a 

business is actively concerned for its external environment in order to re-

charge its resource supply; and is actively concerned for its internal subsys-

tems in order to maintain and develop internal resources so they too have 

supply potential. These are the two most important aspects of sustainable 

development – external and internal supply regeneration.  

External regeneration has an economic as well as ethical dimension. The 

economic aspect refers to maintaining commercial interests, to maintaining 

the interest of external stakeholders and insuring that these relations are 

profitable for a given company. The economic aspect depends of optimal 

exploitation of human, financial, physical, and informational resources, ef-

fectively without waste, in order to generate the highest profit for said com-

pany. The greatest current corporate resource is the human resource and 

the knowledge capital within it. Raising the qualifications, skills and creativity 

of employees is essential. One can mention a company’s innovation capital 

i.e. the ability to conceptualize innovation. The ethical aspect refers to eco-

logical responsibility; a care not to damage the environment and, in fact, 

improve the functioning of the natural habitat. Included in this ecological 

dimension is the assurance that products produced, or services rendered, do 

not have a negative impact on habitat, and that their production is in ac-

cordance with contemporary specifications of environmental protection. The 

social consideration is associated with the frequently raised issue of a com-

pany’s responsibility to the community [Mirski 2014, 140-142]. 

The principle of sustainable development has gained constitutional status 

in Poland as directed by Article 5 of The Constitution of the Republic of Po-

land (Act of April 2, 1997). The official definition of sustainable development 

is found in the Environmental Protection Law of April 27, 2001. It is seen as 

the melding of social and economic development wherein there is an inte-

gration of political, economic, and social interests maintaining environmen-
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tal equilibrium and continuity of fundamental natural processes in order to 

satisfy basic needs of society or citizenry in the present as well as future. 

However, the practical achievement of sustainable development encounters 

difficulty as a result of it multidimensionality – it refers to social, economic, 

ecological, and technical components [Pawłowski 2006, 23-32]. The UN’s 

modified definition now reads: ‘Earth’s sustainable development is the de-

velopment which satisfies the needs of all people and preserves, protects, 

and restores the health and integration of Earth’s ecosystem without endan-

gering the ability to provide for the needs of future generations, without 

degradation of Earth’s ecosystem’s long-term capabilities’ [Pawłowski 2011, 

336-346]. Analyzing the above, it becomes apparent that eco-innovations 

may secure a company’s sustainable development, and at the same time, 

work for the sustainable development of the whole economy. 

ECO-INNOVATIONS – CHARACTERISTICS, OBJECTIVES, TYPES AND IMPLEMENTATION  

BARRIERS 

The expression ‘eco-innovation’ is the melding of ‘ecology’ and ‘innova-

tion’ expanding the traditional notion of innovation, that of the mutual asso-

ciation of organisms and the environment of their existence. In accordance 

with this idea, ‘eco-innovations’ should, much like the ‘classic’ innovations, 

secure a company a competitive advantage, with the addition of it not being 

detrimental, or minimally detrimental, to the quality of the natural environ-

ment. Economically speaking, eco-innovations are capable of producing 

profits exclusively by their pro-ecological characteristics [Przychodzień 2015, 

40]. The concept of eco-innovation occurred in the 1990s as a result of in-

creased cognizance of environmental degradation on the one hand, and the 

increased significance of innovation regarding competition and economic 

development, on the other. Consequently eco-innovations encounter in-

creased interest both by researchers and public authorities [Szpor, Śniegocki 

2012, 3]. Ecological innovations – eco-innovations – are complex and multi-

dimensional phenomena. From a legal standpoint, eco-innovations are rec-

ognized as all forms of innovation leading to significant and visible progress 

in the direction of goals defined under sustainable development including 

reduced degradation of the environment or attaining greater efficiency and 

responsibility in the of resource exploitation. Therefore, eco-innovation is 
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every innovation which leads to sustainable development through reduction 

of negative impact of production on natural habitat, increasing habitat resili-

ence to stress or increasing efficiency and responsibility in the area of natu-

ral resource exploitation (European Commission, http:). 

One of the initial definitions of eco-innovation was proposed by C. Fussler 

and T. James, who defined it as … innovations which bring benefit to busi-

ness as well as consumer, reducing at the same time environmental impact 

[Fusler, James 1996, 364].  M. Kanreva, A. Arundel i R. Kemp saw the defini-

tion somewhat differently – every innovation that reduces negative impact 

of economic processes on natural habitat and reducing damage to that habi-

tat (Kanreva, Arundel, Kemp 2009, 7). It should be stressed that the expres-

sion ‘eco-innovation’ encompasses all forms of innovation – technical and 

non-technical – creating opportunity for a company and carrying benefits to 

the habitat as a result of negative impact prevention or reduction, as well as 

optimal natural resource exploitation. Eco-innovation is closely tied to how 

natural resources are utilized, type of production and company consump-

tion.  

Ecological innovations as an economic category can be systemized using 

various criteria. On the basis of the systematics included in the Oslo Manual, 

eco-innovations can be rated according to their application: 

 product eco-innovation – introducing products or services in the ar-

ea of ecology allowing realization of new or improving of ecological 

goals in application e.g. energy efficient refrigerators; 

 process eco-innovation – introducing new or significantly improved 

production methods or delivery, fulfilling the criteria of applicability 

and area connected to environmental protection and eco-

development; 

 organization eco-innovation – introducing new organization meth-

ods incorporated into company principles of activity, organization of 

the workplace, relation to habitat including ecological cognizance 

and ability to carry out tasks related to eco-development and sus-

tainable development; and 
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 marketing eco-innovation – introducing new marketing methods as-

sociated with significant changes in product/package design or con-

struction, distribution, promotion with particular attention paid to 

incorporating pro-ecology principles or developing eco-cognizance 

within pro-ecological activity [Oslo Manual 2008, 19 and 156-160]. 

Eco-innovations are evolving concepts closely tied to contemporary 

knowledge in the area of environmental protection and ecology. They are 

also tied to specific objectives on the levels of organization, programs, state 

and international strategies which endorse sustainable development and 

environmental protection. Introducing eco-innovations into a company can 

be viewed from various perspectives e.g. strategic, tactical, or operational. 

Regarding type, they may be economic, social, technical-production or eco-

logical. 

The main objectives for initiating eco-innovation into a company are: 

 reducing, preventing or eliminating a company’s negative effects on 

the natural environment; 

 putting into effect the company’s sustainable development strategy; 

 improving the company’s balance sheet through reduction of pro-

duction costs; 

 improving the company’s image and reputation to the community 

and stakeholders (public opinion and pro-ecological interests); 

 improving safety and work conditions; and 

 increasing the equity of the company for investors [Matejun  2009, 

22-24]. 

Eco-innovations may be viewed as changes whose intent is to lower the 

environmental burden. Their task is to respond with sensitivity to the habitat 

and with cognizance of ecological structure [Woźniak, Ziółkowski  2006, 21-

22]. Even though there is a multitude of benefits from introduced eco-

innovations, it should be noted that they also introduce a number of prob-

lems. In terms of barriers created by eco-innovations [Ryszko 2014, 129-

130], the most frequently mentioned are: 
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legal e.g. confusing and unclear regulations, changes in regulation which 

cause market instability and investor reluctance, improperly established 

standards; 

 economic e.g. lack of funds within the company, lack of external 

funding, high costs of the innovation process, high risk and suspect 

investment return; 

 demand e.g. uncertain market demand, existing domination of exist-

ing producers, market distortion as a result of intervention subsidies 

for environmental relief, lack of promoting product as ecologically 

enhanced resulting from a lack of credible information; 

 technological e.g. low technological potential, restricted technology 

access, outdated infrastructure inhibiting market development; 

 research and development e.g. lack of adjustment of research insti-

tutions to innovative needs, insufficient funding of R&D projects, 

lack of cooperation between science and industry; 

 personnel e.g. lack of experienced and qualified people, deficit of 

management skills for eco-innovative processes, reluctance to 

change, lack of ability for adopting external solutions ; and 

 cooperation e.g. deficit of suppliers, business partners, collaboration 

between business and R&D facilities, access to external sources of 

information and knowledge. 

ECOLOGICAL INNOVATIONS AS AN ELEMENT OF SUSTAINABLE DEVELOPMENT 

‘Europe 2020’ defines the strategy that will enable the European Union’s 

economy to become intelligent and sustainable. The document addresses 

three related priorities: intelligent development (economic expansion an-

chored in knowledge and innovation), sustainable development (higher eco-

nomic capitalization of resources, increased pro-environmental posture, 

improved competitiveness), inclusive development (high levels of employ-

ment, socially and regional integration) [EC Report, 5-11]. Ecological innova-

tions are to perform a key function in pursuing these priorities since, as 

mentioned above, they have a key-role in reducing a company’s negative 

impact on its immediate environment, and secondly, environmentally friend-

ly technology enhances commercial development [Potencjał małych 2008, 
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39]. Ecological innovations were first studied in the late 1970s. It should be 

noted that in various literature and business practices there exist a variety of 

approaches regarding the definition of eco-innovation; from the very re-

stricted to very broad interpretations. Further, the concept of eco-

innovation is closely related to environmental and eco-innovative technolo-

gy. Environmental technologies are those technologies which are habitat 

friendly, which protect, generate less pollution, utilize less resource in im-

proved ways, assure recycling of used products and waste, and assure ra-

tional neutralization of production waste as compared to existing technolo-

gy. 

Environmental technologies pertain to: securing resources, soil protec-

tion, water protection, atmosphere protection, global climate change pre-

vention, sustainable production, sustainable consumption, and sustainable 

logistic systems.  

The similarity of the definitions for environmental technologies and pro-

ecological innovations seem to confirm the latest from the Polish Agency for 

Enterprise Development (PARP) which defines pro-ecological innovations as: 

(Any innovation developed in accordance with the law which delivers bene-

fits to the natural environment, specifically reduction of natural resources 

consumption per unit produced and minimization of dangerous substances 

released into the environment during production and use of said products 

[Potencjał małych … p. 24, Woźniak 2010 p.9].  

Environmentally beneficial innovations (eco-innovations) are new or sig-

nificantly improved products, services, organizational or marketing methods 

which deliver benefits to the habitat as compared to alternative solutions: 

environmental benefits can be the basis aim in the innovation or the result-

ant of other aims, and environmental benefits can occur during product 

production or service delivered while using said product or service by the 

end user – individual, company or institution.  

Initial data pertaining to the issues of innovations giving environmental 

benefits in Poland were published by the Central Statistical Office of Poland 

regarding innovative companies for the years 2006-2008 reporting that 

24.1% of Polish industry introduced environmentally friendly production, 

and 12.7% in the services sector; and in the area of environmentally friendly 
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product use, 17.5% and 11.3%, respectively [Działalność innowacyjna 2009, 

10]. Table 1 presents companies which implemented environmentally friend-

ly innovations into the product production phase or services rendered by 

percentage of total industry or services 2012-2014.  

Table 1. Companies which Implemented Environmentally Friendly Innovations into Product 

Production or Services by Percentage of Total Enterprises 2012-2014 

 Environmental Benefit by Category – Producer 

or Service Provider 

Industrial Produ-

cer 

Service Provider 

1. lowered resource consumption or water 

consumption per unit produced 

6.1% 2.8% 

2. lowered energy consumption or CO2 emission 7.0 4.6 

3. lowered soil, water, air, or noise pollution 6.6 3.3 

4. use of materials of lower pollution impact or 

lower danger factor 

5.7 3.2 

5. lowered mineral sourced energy, higher re-

newable energy sources 

2.3 1.2 

6. recycling of wastes, water or materials for 

internal use or sale 

8.0 3.1 

Source: Own study based on data from Central Statistical Office of Poland – Innovative Com-

panies 2012-2014, Statistical Office Szczecin, Information and Statistical Workup in Warsaw, 

Warsaw 2015, p. 123. 

From the data in Table 1, it is apparent that the most frequent applica-

tion of environmentally friendly innovation implemented by industry was 

recycling of wastes, water or material for internal use or sale (8%), and for 

the service sector – lowered energy consumption or CO2 emission (4.6%). 

INCURRED EXPENDITURES FOR ENVIRONMENTAL PROTECTION – 2005-2014 

Poland’s underinvestment into environmental protection and the neces-

sity to comply with the EU requirements determines the scale of the eco-

innovation challenge for Poland’s businesses and institutions. The issues 

involved with environmental protection play an increasingly important role 

for business development as well as for the whole economy. Furthermore, 

pro-ecology cognizance among business people is rising which opens oppor-
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tunities concerning competitive advantage through taking advantage of e.g. 

various options pertaining to environmental protection [Nowak 2013, 251-

260; Nowak, Szewczyk 2015, 303-308]. The norms and regulations for envi-

ronmental protection are becoming more restrictive in the EU; Poland, as a 

member, is also a contractor of the “Europe 2020” strategy and one of the 

key issues thereof is sustainable development where the priorities are to 

support the economy by efficient use of resources, to be environmentally 

friendly and more competitive. Implementing innovations which deliver 

benefits to the natural habitat is a serious undertaking and Poland has had 

to ‘catch-up’ to the levels of environmental protection seen in other EU 

member states [Juszczyk, Nowak 2014, 115-119]. As a response to these 

assumptions, expenditures into fixed assets serving Poland’s protection of 

the environment are very important (Diagram 1). 

Diagram 1. Fixed Asset Expenditures Serving Environmental Protection in Poland (Current 

Value in Milliard PLN) 

 
‘x’ axis – years; ‘y’ axis – fixed asset expenditures, milliard PLN 

Source: own research based on data from Central Statistical Office of Poland, Department of 

Regional and Environmental Research, Warsaw 2015, p. 1. 

The data in Diagram 1 indicates that in the span of years 2005-2014, 

there was a fixed asset expenditure increase from 6.0 milliard PLN in 2005, 
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to 14.2 milliard PLN in 2014. In the studied period this represents an in-

crease of 8.2 milliard PLN, or 2.5 times higher than in 2005. Furthermore, 

there was a rising fixed asset investment tendency for environmental pro-

tection from 2005-2011 (6.0 to 12.0+ milliard PLN) followed by a reduction 

of these expenditures for 2012 and 2013 (10.1 and 10.9 milliard PLN, respec-

tively). It should also be noted that in 2014, there was an increase of over 

30% for environmental friendly fixed asset expenditures as compared to 

2013 i.e. from <11 milliard PLN to 14+ milliard PLN.  

One of the incentives for increasing expenditures into fixed assets bene-

fiting environmental protection in the period of 2005-2014 was Poland’s 

initiation into the EU i.e. by virtue of joining the EU, Poland was obligated to 

meet EU standards, norms, and limits in the area of environmental protec-

tion. By the same token, by entering the EU, Poland gained access to EU 

funds for habitat protection. 

POLAND AND ECO-INNOVATIVE INDICATORS 

Assessing the eco-innovativeness of national economies is a difficult task 

resulting from the period studied and measurement methods for establish-

ing the effects of ground-breaking, environmentally friendly solutions. This is 

a new statistical, international research area in development by the Organi-

zation for Economic Cooperation and Development (OECD) and the EU. To 

date, the primary EU initiative for research in eco-innovations is the Eco-

Innovation Scoreboard. In its most recent report of 2013, Poland found itself 

second from last in the ranking of all EU member states.  

This index takes into account five indicators. Three relate directly to eco-

innovations: expenditures (government spending for the environment and 

energy R&D, total number of researchers, ‘green’ investment funds of pri-

vate equity and venture capital (PE/VC); action (companies implementing 

eco-innovations improving material efficiency and energy consumption and 

ISO 14001 certificate holders); and results (patents, publications, media re-

porting on eco-innovations).  

The remaining two indicator groups are the effects of eco-innovation im-

plementation i.e. environmental (energy, resource, water, emission efficien-

cy), and socio-economic (‘eco-sector’ economic expansion). 
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The problem still remains that Poland continues to rate low in compari-

son to other European countries with regard to innovation (Nowak 2015, 

186-191), and this divergence is growing as a result of Poland’s general 

weakness in this area. Low public and private expenditures for R&D results 

from general lack of funds for R&D in Poland, and the same is true for new 

patents. This then causes, along with other reasons, low implementation of 

eco-innovations into Polish business, albeit larger concerns tend to be more 

innovative as well as those independent of the public sector [Szpor,  

Śniegocki  2012, 9-13]. 

Poland’s rank regarding innovation as compared to the rest of the EU 

member states for the years 2010-2013 is presented in Table 2. The indica-

tor for the individual years is the arithmetic mean of the five indices i.e. ex-

penditure, action, results, environmental effects and socio-economic effects. 

Table 2. Poland’s Eco-innovation Rank as Compared to EU Member States 

Year Ranking out of 27 

member states 

Indicator Mean EU Indicator 

2010 24 54 100 

2011 27 50 100 

2012 26 55 100 

2013 26 42 100 

Source : Kasennberg A., Eco-innovation In Poland, Eco- Innovation Observatory, European 

Union, 2010-2012, p. 5  and http://www eco-innovation.eu. (accessed  04.05.2016 ). 

Even though Poland has maintained a similar indicator level, in the last 

year it has dropped significantly (12 points). In 2012 and 2013, Poland found 

itself in second to last position among the 27 EU| member states. In 2010, it 

was fourth from last. These poor results in the issue of Poland’s eco-

innovations could result from the poor ratings of Poland’s general innova-

tiveness and low expenditures into R&B generally [http://www eco-

innovation.eu]. 
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SUMMARY AND CONCLUSIONS 

Summarizing, it is apparent that the basic objectives for business imple-

mentation of eco-innovations are environmental benefits and the realization 

of sustainable development where the commercial enterprise actively cares 

for its external and internal habitat. Thanks to the concept of sustainable 

development, a company supports the general economy through efficient 

use of resources, is generally environment friendly and more competitive. 

Therefore, the analysis of the issues of eco-innovation and sustainable de-

velopment allowed the submission of the following conclusions: 

1. Eco-innovations at the business level may be treated as tools sup-

porting the strategy of sustainable development. 

2. Ecological innovations play an important role in the process of min-

imizing the negative corporate impact on its habitat; conversely, en-

vironment friendly technology encourages business expansion. 

3. Implementing ecological innovations into business may bring many 

benefits tied to lowering operating costs and raising competitive 

margins, and as such the business sector should be informed of the-

se benefits. 

4. The years 2005-2014 indicated an 2.5 rise of expenditures for fixed 

assets serving environmental protection. 

5. Regardless of the increased expenditures for fixed assets serving en-

vironmental protection, Poland remains one of the least eco-

innovative members of the EU. 
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