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SUSTAINABLE INNOVATIONS  
– SELECTED ASPECTS 

ABSTRACT: The article aims to analyse  the state of art in the field of sustainable innovation in Poland 
and identify barriers to developing this type of innovations. The article describes the main barriers in 
the implementation of sustainable innovations and related problematic issues. Eco-innovation may 
help European entrepreneurs develop sustainable solutions, allowing better use of valuable resources 
and reducing the economy’s negative impact on the environment. Awareness of the benefits brought 
by environmental technologies is still low. Implementing environmental innovation requires a strategic 
approach, and introducing them to the company’s existing structures is difficult and time-consuming. 
Contemporary challenges, such as climate change and the depletion of natural resources, require new 
solutions. Modern economies are based on intangible assets protected by intellectual property rights, 
intellectual property management is now an integral part of any effective business strategy.
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Introduction 

Poland is not a country with a high level of innovation. As shown by the 
innovation report in Europe for 2020, Poland is in the 33rd spot (European 
Innovation Scoreboard, 2020). Our country has been low in this ranking for 
many years, and only recently has it moved up from the group of the least 
effective innovators. The innovation level of an economy is measured through 
the number of granted patents. The significant innovation criteria are the 
number of registered inventions, registered patents, and the number of cited 
patents. The number of filed patent applications shows the need to protect 
inventions, while the number of granted patents points to the invented solu-
tions’ quality. The literature indicates that the number of patents can be used 
as an indicator of innovative activity in the environmental field. Similarly, as 
for innovation in general, patents of ecoinventions can be used to measure 
research and invention activities and study the directions of research in 
a given technological field (Oltra et al., 2008). 

After the Paris Agreement (UNFCCC, 2015), sustainable development 
innovations became more significant in political debates. The agreement 
stressed the importance of the transfer of green technologies to developing 
countries as an element of supporting and fulfilment of the agreement’s con-
ditions. Sustainable innovation and green technologies are essential to 
Europe’s future and at the heart of the European Union’s policies. The EU’s 
economic prosperity is intrinsically linked to its natural environment, and 
the global demand for resource-efficient solutions will also be a source of 
jobs. The Environmental Policy for 2030 (Environmental Policy 2030, 2019) 
lists the promotion of Polish environmental technologies and supporting this 
sector internally and internationally. Research and development work will be 
supported alongside implementation work in the area of innovative environ-
mental technologies.

The article aims to analyse the state of art in the field of sustainable inno-
vation in Poland and identify barriers to developing this type of innovations. 
The article describes the main barriers in the implementation of sustainable 
innovations and related problematic issues.

Sustainable innovations – theoretical issues

 There are different terms used in the literature to describe innovations 
that have a reduced negative impact on the environment: “green”, “eco”, “envi-
ronmental”, and “sustainable” (Díaz-García et al., 2015).

Sustainable innovation combines long-term economic success with envi-
ronmental protection and the social responsibility of business. There is no 
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single, precise definition for sustainable innovations. In author opinion, the 
correct definition is proposed by Charter and Clark, who claims that sustain-
able innovation is a process in which aspects of sustainable development are 
taken into account at every stage of the company’s activity, starting with the 
idea, through research and development, up to commercialisation. It refers to 
products, services and technologies, new forms of economic activity and 
organisation models (Charter, Clark, 2007). Sustainable innovation is the cre-
ation of something new that improves performance in the three dimensions 
of sustainable development: social, environmental and economic. Such improve-
ments are not limited to technological changes, and may relate to changes in 
processes, operational practices, business models, thinking and business sys-
tems (Kneipp et al., 2018). The concept of “sustainable innovation” refers to 
the concept of sustainable development, and authors often argue that this 
term is an alternative to the equivalent concept of “eco-innovation” (Gałązka, 
2017).

The Commission of the European Communities defined the term of envi-
ronmental technology in 2004 as a technology that is less harmful to the 
environment than other similar technologies. This is a broad definition, 
including resource collection methods, soil, water and air protection, global 
climate change prevention, sustainable production, sustainable consump-
tion, and sustainable logistic systems. Eco-innovative solutions are used in 
such technologies, which can be technological solutions themselves or solu-
tions that are non-technological, such as new products, services or new busi-
ness practices, which reduce the negative environmental impact (CC, 2004). 
Agenda 21 contains the definition of environmentally sound technologies, 
describing them as less polluting, using resources more sustainably, recy-
cling more waste and products, and managing production waste in a more 
balanced and acceptable way than the technologies which they replaced. The 
usage of such technologies can yield beneficial environmental effects and 
financial benefits to the organisation that should implement such technolo-
gies. Environmentally sound technologies are “technologies related to pro-
cesses and products”, which generate a small amount of waste or do not gen-
erate waste at all to prevent pollution. These include the end-of-pipe technol-
ogies for the treatment of waste after their production (Agenda 21, 1994). 

Literature and strategic European Union documents use the terms of 
eco-innovations and sustainable innovations interchangeably. The frame-
work programme for innovation and competitiveness defines eco-innovation 
as any form of innovation, which helps achieve sustainable development 
through the decrease of environmental impact, increase of resistance to envi-
ronmental pressure or more effective usage of natural resources (EP, 2006). 
According to the definition formed by the OECD an innovation is defined as 
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the implementation of a new or significantly improved product (item or ser-
vice), process, new marketing method or new organisation method in business 
practice (OECD, 2005). Eco-Innovation is any form of innovation resulting 
in or aiming at significant and demonstrable progress towards the goal of 
sustainable development, through reducing impacts on the environment, 
enhancing resilience to environmental pressures, or achieving more efficient 
and responsible use of natural resources (CC, 2011). According to the Ecoin-
novation Observatory, eco-innovation is any innovation, which reduces the 
use of natural resources and reduces the release of harmful substances in the 
entire life cycle. As with all innovations, eco-innovations mean the introduc-
tion of a new product (item or service) into the market or the implementa-
tion of a new solution in production processes or organisation processes of a 
business. However, unlike other innovations, eco-innovations yield not only 
economic benefits but also environmental ones. Such environmental benefits 
can include the reduction of natural resource usage and the reduction of the 
release of harmful substances per production unit over the entire life cycle 
(Eco-innovation Observatory, 2011). It can be stated that eco-innovations are 
a specific type of innovation and that all new processes, which are more 
resource-effective, are eco-innovations. Everything can be an eco-innovation, 
provided it is more environmentally sound than other solutions (Kemp, 
Mainguy, 2011). Environmental innovations are defined as a tool for support-
ing sustainable development in the form of new products and processes, which 
ensure value to business clients, while, at the same time, decreasing their influ-
ence on the environment (Olejniczak, 2015). Distinguishing eco-innovations 
from innovations requires showing that as a result of their application, the 
negative impact on the environment decreases in relation to the effects of 
another solution (Kemp, Pearson, 2008). 

The Polish Agency for Enterprise Development (PARP) defines pro-eco-
logical innovations as any innovation, implemented according to the law, 
which benefits the natural environment – especially in the form of reducing the 
usage of natural resources per unit of produced goods and reducing the release 
of harmful substances into the environment during the production and usage of 
a product as well as after its use (PARP, 2011). In the ‘Europe 2020’ strategy, 
eco-innovation was defined as relating to all forms of innovation – technolog-
ical and otherwise – which create the opportunity for businesses and are bene-
ficial to the environment through the prevention of negative environmental 
impact or reducing it, or through the optimisation of resource usage. These 
innovations help production companies to transition from ‘end-of-pipe’ solu-
tions to ‘closed-circuit’ solutions, which minimise the energy and resource flow 
by changes in products and production methods, and, as a result, providing 
a competitive edge to many companies and areas of business (EC, 2012). 
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Sustainable innovations development barriers

Modern-day challenges, such as climate change or the depletion of natu-
ral resources, require new solutions. In the face of the significant impact of 
climate change and resource depletion, the European Union has decided that 
the financing system is the main issue that requires being reworked to 
become a part of the solution for a greener and more sustainable economy. 
The predicted actions include the mobilisation of private capital for sustain-
able projects, especially in infrastructure, which is responsible for over 60% 
of greenhouse gas production. After 2020 the European Union proposes 
establishing a single investment fund that would integrate all EU market 
instruments to support the increase of investment support further. Imple-
menting this plan will require legislative steps, which will ensure unified 
definitions and the possibility of providing reliable and comparable informa-
tion relating to sustainable investments (CC, 2018).

According to the Central Statistical Office of Poland data, in 2019, gross 
domestic expenditure on R&D (Research and Development) increased by 
18.1% compared to the previous year and exceeded PLN 30 billion. The R&D 
intensity index, which is the share of gross domestic expenditure on R&D 
activity in GDP (Gross Domestic Product), increased to 1.32%, a clear increase 
compared to 2018 (1.21%) (Statistical Offices, 2019). This is the result of 
reforms undertaken in recent years to increase the level of innovation, mainly 
those aimed at creating a legal framework that encourages entrepreneurs to 
undertake research and development works. In the European Union, expend-
iture on research and development (R&D) amounted to 2.19%. In relation to 
GDP (Eurostat, 2019). Poland, with the rate of 1.32%, was below the EU aver-
age. Often, the entrepreneur decides to use an existing solution that is more 
popular and less costly. Polish companies suffer from a lack of funds for inno-
vations. Small and medium-sized companies’ innovative activities are based 
on their own capital, which often is insufficient to introduce meaningful, 
innovative changes. Small and medium-sized companies in Poland do not 
seem to be highly innovative, with only 10-20% being considered innovative; 
innovative activities are undertaken mainly in large companies. The majority 
of Polish entrepreneurs are small companies employing just a few persons. 
Such small organisations are not at all interested, due to lack of capital, in 
investing in innovation. This is also linked to the strategic approach to intel-
lectual property protection. Strong competition forces companies to search 
for new production methods, introduce new products or improve the exist-
ing ones. However, it is essential for companies to be aware of their intellec-
tual and human capital, which can be of significant value. The strategy of 
managing intellectual property should be a part of the general strategy of 
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a company’s growth. It should be unique, relating to a company’s specific 
goals, size and business profile, which may, in turn, require more effort placed 
on a specific type of protection of individual intangible assets. There are 
many benefits of patenting which can be gained by the entrepreneurs, such 
as exclusive rights, strong market position, higher return of investment, pos-
sibility of licensing and selling of the invention/innovation, stronger negotia-
tion position, positive company image, obtaining business partners (Kacprzak, 
2018). 

Barriers in the development of eco-innovations are also related to an 
uncertain market in environment protection. There is a lack of information 
on the benefits of using environmental technologies in Poland. Additionally, 
the low awareness of entrepreneurs in relation to how their businesses influ-
ence the environment is one of the causes of such a low number of environ-
mental technologies being implemented. There are no developed rules for 
cooperation between the world of science and business, which may result 
from a lack of faith in the abilities of Polish scientists (Report of the European 
Commission, 2019). Additionally, it is easier and faster to purchase ready 
solutions, usually from abroad, than use ideas which are still being in devel-
opment by the domestic science centres. However, it needs to be stressed 
that the environmental protection industry’s development will result in new 
workplaces. Access to appropriate training courses in eco-innovations needs 
to be more significant to ensure the employers’ necessary, qualified work-
force. New knowledge and skills may ensure access to newly-created, innova-
tive employment possibilities and make it easier to transfer from areas which 
are losing importance to the new environmental sectors. 

Currently, a strong stimulant for eco-innovation development are the 
legal obligations that the EU puts in front of their member states, such as 
climate protection. With a certain degree of diversity in the socio-economic 
situation of EU member states, these stimulants can pose serious barriers for 
some of the countries. It is stressed that to stimulate innovation, the form of 
the regulations is less important than their adaptability – understood as the 
openness to non-standard solutions to environmental issues – and predict-
ability (Szpor, Śniegocki, 2012). However, executing such regulations is not 
without meaning for environment protection, as it is difficult to hope for 
a pro-environmental attitude of entrepreneurs, including expenses on eco-
innovations, without such regulations.

Sustainable innovations – selected problematic issues

Among the pro-innovation instruments and conditions, the expense 
amount on research and development, highly skilled human capital, system 
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of tax incentives, cooperation of science and business, developed technologi-
cal infrastructure, availability of venture capital funds, strong market compe-
tition, as well as the implemented legal solutions for patent protection are 
mentioned (Czerniak, 2007).

Patents are crucial to the development of an economy based on modern 
technologies. Original technologies allow to development of competitive 
industry and profit from licence agreements. The current patent system is 
under scrutiny, and it is discussed how much does it really do to stimulate the 
development of new technologies. Such a system should support innovative 
entrepreneurs, protect companies and their innovative solutions from appro-
priation and exploitation of intangible assets. The development of modern 
technologies is strongly linked to invention activities, which results in an 
increasing number of granted patents. According to the World Intellectual 
Property Organisation data, the number of filed patents in 2019 decreased 
worldwide by 3%, and the total number of filed inventions was 3.2m (WIPO, 
2020). However, the number of patents in the world rose by 7% to a number 
of 15m in 2019 (World Intellectual Property Indicators Report, 2019). In its 
annual report for 2019, the Polish Patent Office listed 3946 filed patents for 
inventions from Poland and foreign countries, which is a decrease in com-
parison to the previous year (2018- 4269). In 2019 a total of 3042 patents 
were granted (domestic and foreign entities), which is an increase compared 
with the previous year (2018-2980).

The solution to global environmental issues requires modern technolo-
gies. Inventions in environment protection technology are an important factor 
of green growth in an eco-friendly economy. They contribute to the rational 
usage of natural resources, limitation of the negative impact of production and 
services on the environment, they can also lead to the creation of new products, 
workplaces, improvements in technologies, and, as a result, to an increasingly 
competitive economy. Patents create the basis for efficient management of 
knowledge in the field of technology and support the development potential of 
an innovative economy (Statistical Offices, 2020). According to a Polish Patent 
Office report, there were 86 patents granted in 2019 to domestic concerns in 
relation to environmental protection technologies. Over the last 5 years, 
there was no visible increase in this area (2015-66, 2016-86, 2017-69, 2018-
90) (Annual Report Patent Office of Poland, 2019). In 2019, the European 
Patent Office granted to Polish concerns 39 patents relating to environment 
protection technologies (the largest number since the year 2000). These con-
stituted 10.7% of the total number of patents granted to Polish concerns. 
Compared with the previous year and the year 2000, this participation 
increased by 0.6 percentage point and 1.1 percentage point respectively. 
In 2019, in EU countries, the European Patent Office granted 6,000 patents 
relating to environment protection technologies, constituting 10.6% of the 



EKONOMIA I ŚRODOWISKO  1 (76)  •  2021 Environmental policy and management 47
total number of granted patents. The highest number was granted in Germany 
– 2286 (38.3% of the total of granted patents relating to environment protec-
tion technologies in the EU) and France – 1000 (16.8%). With a share of 0.7% 
of the total number of patents relating to environment protection technolo-
gies in the EU, Poland was placed 12th among the member states (Statistical 
Offices, 2020). A few reasons for such a low number of environmentally 
sound patents can be given. In Poland, it is mainly the large companies that 
can have success in implementing their innovative solutions. In this group of 
companies, the increase in expenditure on innovative activities is visible. The 
lowest innovative activity is seen in companies which employ 10-49 persons. 
Typically, industrial companies are more active with innovations (Statistical 
Office, 2019). Small and medium-sized companies often have low innovative 
potential, which, combined with complicated procedures and high patent 
protection costs, effectively discourages even the most innovative of these 
companies to file any patent applications. However, a patent protects the 
basic technology of a company. It ensures a competitive edge and income 
from licensing, which makes the company more attractive for buyers and 
investors. 

A question needs to be formed, whether patents can be the preferred 
instrument encouraging innovation? Does the current system of intellectual 
property law help or hinder the designing and implementation of sustainable 
technologies? Patent protection creates monopolies and, in the literature, 
there is a view that intellectual property law can also negatively impact inno-
vation and that too broad a range of legal protection can lead to legal 
un certainty in relation to prior arts and whether the invention being filed for 
a patent does not infringe on anyone’s rights (Miąsik, 2012). Some view the 
monopoly resulting from the protection of exclusive rights in a positive light, 
stating that the only goal of patent protection should be the innovative activ-
ity’s support. This goal can be reached by ensuring, for a specific period, an 
exclusive right to use the innovations by their inventors. The perspective of 
significant income can encourage innovators to spend more on research 
(Czerniak, 2007). At the same time, despite the financial benefits, the innova-
tor may have to spend more to benefit from innovations patented by others. 
In today’s world, a new innovation often requires the use of many already 
existing inventions. In such a case, the patent monopoly will be a barrier to 
the development of innovations. It is also stressed that the increase of patent 
protection does not influence the development of innovations to such 
a degree as better expenses management for research and development 
within a company does (Boldrin, Levine, 2012). In 2008, during the Euro-
pean Patent Forum, the dependence between intellectual property rights and 
climate protection was discussed. It was stated that industrialised countries 
usually protect intellectual property rights as an indispensable element stim-
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ulating the growth of innovation. On the other hand, according to developing 
countries’ representatives, intellectual property rights are an obstacle in the 
transfer of technologies from developed countries to the developing regions 
of the world. The majority of technologies harmless to the climate is not pro-
tected by patents, which is a positive factor.

Additionally, developing countries seldom mention intellectual property 
rights as a significant issue. A larger issue is the cost of such protection, which 
is similar worldwide (EC, 2008). In 2019 the European Union Intellectual 
Property Office (EUIPO) and the European Patent Office (EPO) published the 
results of analyses relating to economic areas that intensively utilise the 
intellectual property rights in the EU. This report’s goal was to analyse the 
contribution of various types of intellectual property rights in the building of 
the EU economy. The analysed sample was the ‘sectors which intensively uti-
lise intellectual property rights’, in which there is an above-average number 
of patent-protected intellectual properties per single employee. The analysis 
shows that the sectors which use intangible assets have a beneficial influence 
on the building of the innovative economy of the EU (Kostrzewa, 2020). 
In 2020, the EU proposed Action Plan on Intellectual Property. The plan aims 
to help small and medium-sized companies (SMEs), make the most of their 
intangible assets. The plan proposed to ensure that innovators have access to 
fast, effective and affordable protection tools such as IP Helpdesks and by 
regularly monitoring the support available to small businesses. The goal 
of EU action is to provide intellectual asset management skills rather than 
increase IP rights registration, ensure links between IP specialist support 
and general business support, and ensure that support is coordinated at the 
national and EU levels. By 2021, the Commission wants to secure the unitary 
patent system’s launch to create a one-stop-shop for patent protection and 
enforcement across the EU (Action Plan on Intellectual Property, 2020).

To sum up, the problem of patent monopolisation is unsolved, and, at the 
same time, it is most frequently discussed in the literature. Attempts to 
resolve it are made primarily through legislation.

Conclusions 

The implementation of environmentally friendly innovations directly 
influences sustainable development. It helps find solutions to global environ-
mental issues by reducing the negative impact of economic activity on the 
natural environment by lowering energy consumption, reducing natural 
resource usage or reducing the emission of harmful substances (Pakulska, 
2020). The use of environmental technologies improves the effects of eco-
nomic activities by reducing costs and increasing sales and, at the same time, 
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helping to adjust to increasingly stricter legal requirements relating to envi-
ronmental protection. In the author opinion, civil service should create an 
environment friendly for business in relation to eco-innovations and envi-
ronmental technologies. In turn, the business should generate interest in 
such solutions, and the science should generate them based on the needs of 
domestic, EU and worldwide economy. In Poland, there is still no significant 
interest in pro-ecological innovations. The main barriers are implementation 
costs, costs of introduction to the market, lack of partners for cooperation, 
unwillingness to take risks related to introducing new technologies and lack 
of cooperation with research and development centres. Modern economies 
are based on intangible assets protected by intellectual property rights, and 
intellectual property management is currently an indispensable part of any 
successful business strategy. It can be concluded that patents are a dou-
ble-edged sword, with a positive and a negative side. They often contribute to 
enhance incentives to invent, disclose and trade technology. However, they 
also generate costs to society in terms of monopoly rents and barriers to 
access and knowledge use (Encaoua et al., 2007). 
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