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Abstract

The notion of bioeconomy, appearing in publications, usually carries positive connotations, even to those less
informed. It signifies a new approach towards economic development that is rather not perceived through the prism
of unavoidable losses in the environment and reaching for further deposits of required raw materials. It turns out
that — at least according to the assumptions and quite probably also in practice — it can be done differently, i.e. at
the same level of efficiency, yet without negative effects on people and the environment. The idea of bioeconomy
is one of the strategic conceptions of sustainable development, i.e. the method of implementing current economic
objectives due to the new technological solutions with reduced use of natural resources and impact on the envi-
ronment, having in mind future generations; this is an intention to adjust, to the maximum possible degree, devel-
opmental activities to absorption capacity of natural and man-made ecosystems.

The weakest point in these attempts, as it may seem, is the lack of knowledge concerning the long-term results of
creating social perception for bioeconomy development, and consequently, dilemmas concerning possible sani-
tary-epidemiological and demographical changes evoked by (slightly different, but reaching as far as those in the
present time) interference with the environment.
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Streszczenie

Pojawiajgce si¢ w publikacjach pojecie biogospodarki, nawet blizej niezorientowanym, zwykle kojarzy si¢ z
czyms$ pozytywnym. Chodzi bowiem o nowe podejscie do rozwoju gospodarczego postrzeganego juz nie koniecz-
nie przez pryzmat nieuniknionych strat w sSrodowisku i siggania po kolejne ztoza niezbednych surowcdéw. Okazuje
si¢, ze — przynajmniej w zatozeniach, a catkiem prawdopodobne, Ze i praktyce rowniez — mozna inaczej, tzn. tak
samo efektywnie, ale bez negatywnych skutkoéw dla ludzi i otoczenia. Idea biogospodarki jest jedna ze strategicz-
nych koncepcji zrOwnowazonego rozwoju, tj. sposobu na realizacj¢ dotychczasowych celow gospodarczych przy
zminimalizowanym zuzyciu zasobow naturalnych i oddziatywania na srodowisko dzigki nowym rozwigzaniom
technologicznym z mysla o przysztych pokoleniach; to zamiar maksymalnego dopasowania dziatan rozwojowych
do mozliwosci absorpcyjnych ekosystemow naturalnych i zantropomorfizowanych.

Najstabszym punktem w tych dgzeniach — jak sie¢ wydaje — jest brak wiedzy na temat dalekosieznych, przysztych
skutkéw kreowania percepcji spotecznej budowania biogospodarki, a wraz nimi dylematy mozliwych zmian epi-
demiologiczno-sanitarnych i demograficznych wywotywanych (nieco innymi, ale podobnie gtgboko si¢gajacymi
jak w mijajacej terazniejszosci) ingerencjami w §rodowisko.

Stowa kluczowe: biogospodarka, prawa czlowieka, zasoby srodowiska, kryzys ekologiczny, ryzyko zmian $ro-
dowiskowych
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Introduction

The notion of bioeconomy includes those areas of
economic activity which use the renewable biologi-
cal resources of soils and waters. The areas involved
are mainly related to plant cultivation and animal
breeding, forest resources and microorganisms used
for the production of food, materials and energy (Pa-
jewski, 2014). Therefore, a part of the bioeconomy
is made up of the primarily production sector (agri-
culture, fishery and aquaculture) and branches of in-
dustry that use and process biological resources,
which include, among others, the food and paper in-
dustry, along with a part of the chemical, biotechno-
logical and power industries. These sectors of econ-
omy make up the heart of sustainability, which leads
more industrialized communities to more eco-
friendly economic solutions characterized by re-
duced dependence on fossil fuels and non-renewable
resources (Kosmicki, Pienkowski, 2013). The objec-
tive and the essence of bioeconomy is therefore to
reduce the rate of biodiversity loss and negative
changes in the use of land, i.e. general improvement
of environmental conditions, which would provide
the bases for new economic growth and an increase
in employment rate, based on local human and natu-
ral potential, taking into account its specificity and
traditions, particularly in strongly industrialized and
rural areas (including peripheral, depopulated and
deserted areas).

The dynamics of population growth in the world,
combined with climatic changes and a loss of the
natural and agricultural ecosystem efficiency, is a
signal for the strong need to turn towards technolo-
gies using renewable energy sources and biological
resources in the sustainable production of basic
products and towards more efficient processing sys-
tems capable of producing food, in particular, but
also fibre or other semi-finished products based on
biological systems and with the minimum share of
technological factors, the minimum amount of waste
and emission of hazardous gases, and yet to the ben-
efit of the man and the environment. To create a sys-
tem of economy based on circular use of compo-
nents, we need, first of all, an efficient system for
evaluating, managing and use of waste produced in
manufacturing processes, which would be able to
safely absorb this waste.

The assumptions of modern bioeconomy and bioe-
conomy itself, is not a new concept in most devel-
oped countries. There are plans aimed at increasing
production based on renewable biological resources
and processing those resources, and even using
waste produced in manufacturing cycles, processing
them into goods with a high added value, e.g. in
food, fodder, bioproducts and bioenergy. This strat-
egy is aimed at developing a commonly shared vi-
sion of profitability of using economic, social and
environment-friendly opportunities in view of chal-
lenges related to the need to build a bioeconomy ad-

justed to the potential and capabilities of every coun-
try. It also provides a considerable opportunity for
strengthening its position as regards the promotion
of sustainable development in the region and in the
world. The national strategy for (national and global)
bioeconomy should therefore become a part of a
wider plan (nota bene including all three generations
of human rights), the so-called smart specialisation
in individual subject areas, mainly health, food
safety and life quality, besides smart and sustainable
industry, power safety and environmental protection.
All of this should be achieved in accordance with
regulations (L) and rules, the role of which is to guar-
antee safe economic growth combined with ecologi-
cal safety and respect for the rights of an individual
and the community.

The aim of this paper is to present some details and
to indicate the potential of bioeconomy, its role in
sustainable development and efforts for the benefit
of the man and environmental protection.

Bioeconomy in the global and Euro-regional con-
text

Food safety, management and sustainable use of
farming areas, forests, animals and plants living in
land and sea or inland waters, together with industry
sectors based on biotechnologies, are the most sig-
nificant issues forming the life of societies, which re-
fers not only to economically developed Europe, but
also to the world. The bioeconomy is understood as
all domains of human economic activity related to
inventions, development, production and use of
products and biological processes in three
macroareas (S): agro-food, forestry and industry
based on biotechnologies and the bioeconomy of
marine and inland water resources.

Those sectors present two specific, different but mu-
tually related features. The first feature is the produc-
tion based on renewable input materials. The second
one is the re-use and recycling of biological waste.
In both cases, bioeconomy is based on local re-
sources and possibilities (T) and the best possible co-
operation and integration of production sectors in-
volved into technological chains, public and private
stakeholders (U), conducted policies at the interna-
tional, European and national level. Undertaking
tasks and sharing experiences from operations car-
ried out at the global, regional and local level re-
quires the setting of common legal and task frame-
works for keeping control, supervision and manage-
ment of the currently existing and future technolo-
gies and market needs (M).

Understanding the need to follow this direction,
many countries all over the world assume strategies
and undertake operations merely to strengthen their
own bioeconomy, showing everywhere a significant
growth (mainly in the agricultural, forestry and food
processing industries, bioenergy, biotechnology and
biological chemistry products). The point is to un-
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leash still unused production potential, therefore not
only an increase in the number of products, but also,
among others, improving its quality or increasing
employment rate. In the EU bioeconomy, the food
industry occupies the principal position, and it is still
developing, winning new markets, incorporating
subsequent branches of production, both traditional
and entirely new. The European strategy for bioe-
conomy is targeted at releasing new possibilities in
each of the biomarket sectors involved, in a sustain-
able and socially accepted manner (Modlders,
Szumelda, Winterfeld, 2014).

This is not an easy task, because the direction taken
during the industrial revolution (which is still domi-
nant) has led to many irreversible changes. This on-
going progress is accompanied by serious hydrolog-
ical stress. Along with more strongly emphasized cli-
matic changes in some regions of the world, it has a
particularly adverse effect on agricultural produc-
tion, mainly due to the impossibility to continue cul-
tivation and to obtain crops regularly, securing the
minimum of existence. This, in turn, leads to serious
economic and social difficulties, e.g. upsetting own-
ership relations in the property market. In effect, we
have to deal with more or less visible climatic migra-
tions, from the rural areas to cities and from the poor-
est countries of Africa and Asia to Europe. In order
to secure a satisfactory amount of food and water for
those people, its sustainable use is necessary, pre-
ceded by its management and supply. It must be
equally sustainable as profitable and, first of all, ef-
ficient enough to solve existing from very long and
deepening problems of hunger and poverty or dis-
eases caused by those problems. Directly and indi-
rectly this will translate into increasing the level of
welfare of local societies and, in effect, withdrawal
from the invariably risky decision on emigration.
Bioeconomy, as a whole, does not omit the use of
seas: fishery, sea transport, extractive industry and
the serious impact of tourism and recreation. This
should be completed with observed climatic
changes, over-fishing of fixed asset livestock, emer-
gence of foreign species on a mass scale, an in-
creased risk of ecological disasters, development of
coastal areas, construction of ports and handling ter-
minals or water contamination. On the other hand,
the same tourism, energy production, aquaculture,
local biodiversity and marine resources could offer
important opportunities for local market develop-
ment and an increase in employment rate, still under-
estimated in some places and by some people.

In this way, bioeconomy can significantly affect re-
newal and sustainable economic development and, at
the same time, the political stability of the region. In
other words, besides economic and political issues,
the point is to handle social problems, among others,
controlled movement of migration masses, for in-
stance, by conducting local investment programmes
with high infrastructural and social impact (A).

A global or regional perspective on the effects of
supporting bioeconomy initiatives is certainly inter-
esting and encouraging. But from the point of view
of caring for the interests of an individual, attempts
to guarantee to him or her so numerous and im-
portant — looking through the prism of all genera-
tions of human rights — needs and safety, it seems
that the local approach, and certainly the national
one, might be more important, since typically appro-
priate policies and reasonable projects are coordi-
nated at the central level. Therefore, developing bio-
economy in particular countries usually starts with
agro-food production and forestry. To a various ex-
tent, it also refers to fishing, fishery, wood pulp and
paper industry, tobacco, textile, pharmaceutical and
bioenergy sectors. The share of the “bio” elements in
each of those sectors continues to grow, although it
is difficult to describe what share they make up over-
all, due to divergent methods used for evaluation
purposes. What is certain is that the contribution of
the renewable share in each sector of the national
economy can be significantly increased. Of course,
the economic and environmental policies will deter-
mine the size of the difference between potential
possibilities and actual activities for increasing the
effectiveness and eco-friendliness of new technolo-
gies (H).

Bioeconomy at the national and regional level

There is an enormous diversity in Europe in any con-
sideration. This makes it a unique place to experi-
ment and develop pro-environmental technologies.
Agriculture seems to be the most predisposed branch
of bioeconomy for the majority of the concerned
countries. Rural development is one of the highest
priorities. This concerns, in particular, peripheral re-
gions still experiencing difficulties (towards higher
centres and even smaller cities) with the access to
civilizational improvements. Diversification of rural
investments is very important; balancing production,
infrastructural investments and media, access to
data, information and the latest technologies can sig-
nificantly change the previous image of the province
and give a new dimension to less attractive (at least
for young people) rural living. Apart from that, due
to high diversification of the land, long and rich cul-
tural tradition, in combination with still preserved (at
least in some countries) natural and usable biodiver-
sity, Europe maintains, now uncommon nowhere
else, natural and social wealth. This strong pressure
towards progress, while preserving traditions, is an
extremely desirable symptom of respect for the indi-
vidual in society and the cultivation of collective val-
ues in the individual (art. 2 C; Q). This feature, today
rare in the industrialized world, should be considered
the most distinguished element of the countryside,
acting for its benefit in the highly competitive, inter-
nationalized world of agricultural producers.
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In the categories of bioeconomy, next to agriculture,
a particular place is taken by the strongly-related
food industry. Apart from large producers, there ex-
ist a range of micro-enterprises employing only a
few workers. Despite that, this is the sector of econ-
omy capable of resisting market fluctuations, mainly
due to its simplified structure and added value, since
regional products, revealing its specific cultural and
ecological load are recognizable. The food industry
therefore still holds unexplored possibilities. Innova-
tion and development of rural areas therefore aims
towards:

— producing new food products and fodders, bio-
active components of high nutritional values,
obtained from components obtained in indus-
trial processing processes;

— adjusting innovative processes for using produc-
tion waste to launch processing technology and
redirecting them to the market as new food and
fodder products;

— reducing costs of utilization of agro-food waste
and obtaining benefits from this;

— evaluating the efficiency of applied technolo-
gies in terms of the possibilities of recovering
valuable components from production waste in
order to minimize their negative environmental
impact.

Forests in our climatic and geographical zone unfor-
tunately are classified as more or less distorted natu-
ral formations. Nevertheless, they are still the form
of land use ensuring biological production of goods
and services of a significant market value. They also
constitute, at the same time, the public good, affect-
ing the quality of human life (Mizerski, 2015). They
are the part of various ecosystems. However, their
efficient use requires improvement of procedures
and management.
What is significant is the fact that forests and forestry
are of high importance in binding and storing carbon
dioxide from the atmosphere — the main cause (it is
claimed) of excessively rapid climatic changes. This
task — which is even more important — is performed
virtually without any costs, and with substantial eco-
nomic benefit mainly in the form of wood, i.e. the
basic raw material for furniture and wood pulp and
paper industry, not to mention other benefits in the
form of the so-called dendromass (Piszczalka, Ko-
renko, Rutkowski, 2007) and various ecological
goods and services. It is difficult to point out all
branches and sectors using the forest resources; how
many people find related employment, how many
work in technologically related companies and insti-
tutions, how many find health and relaxation, etc.

Measurable profits from wood production can be

certainly significantly increased, without restraining

only to its preliminary processing and export, but fo-
cusing on its advanced processing until the final
product. The value of wood, traditionally used
mainly in furniture production, can be increased at
least by its wider application in bioconstruction and

creating structurally new materials with the use of
nanotechnology and composites of high added value.
A still significant discrepancy between the primary
production and advanced processing and modifica-
tion of wood or producing wood-based materials,
clearly limits economic development.
Biotechnological industry, in turn, gathers those
branches of industry which use biological resources
and processes operating on the base of lignocellulose
obtained from biomass, starch, protein and fats, used
in the production of chemical compounds, plastics,
biofuel, but also fodders or fertilizers. In this area
still there is more to do. It should not be forgotten
that the industrial era is ending and the biotechnol-
ogy era is beginning. The level, and in particular the
number of innovations and patents in this regard
could certainly be higher, particularly in chemical in-
dustry and in the industrial use of biotechnology in
production chains. This would probably signifi-
cantly increase production level and efficiency,
while reducing the negative environmental impact.
As for today, there are many hopes related to the de-
velopment of efficient technological formulas for
low-carbon biofuels and biodegradable packaging
biomaterials. Further on, the needs are related to-
wards obtaining cheap electricity, heat and organic
compounds satisfying the expectations of pharma-
ceutical and cosmetic industries. Very specific ex-
pectations towards biotechnology are held by envi-
ronmental protection, particularly in relation to or-
ganic waste (processed in aerobic or anaerobic pro-
cesses) and water purification after its passage
through large urban communities, industry and farm-
ing production cycles. Troublesome pollutions may
become a source of ecologically pure biomethane,
biofertilizers, biogreases, etc. The chemical industry,
based on biological resources, belongs to those
branches of our economy which expect the particu-
larly strong support of biotechnology and invest-
ments, mainly when it comes to constructing biore-
fineries or modern production lines for biodegrada-
ble packages and recovery. Therefore, it is about
such cooperation between private and public special-
ized academic institutions and small, medium and
large producers in specific branches which, to a sig-
nificant extent, would be based on sustainable en-
ergy and material economy, effective use of biomass
in cascade agricultural production of high added
value input, with full respect for local biodiversity
and human potential (U).

Marine bioeconomy so far has not proved particu-
larly successful; it would be easier to indicate numer-
ous examples of negligence and the scale of destruc-
tion. Perhaps this resulted from the fact that seas and
oceans, still up to recently, were considered to be
limitless reservoirs of food and raw materials. How-
ever, these evaluations proved erroneous. Today, we
have an opportunity to revise our way of thinking,
and even more, our behaviour. And this is already
taking place.
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The coast is, first of all, an area of sensitive ecologi-
cal structures of economic importance. The observa-
ble carelessness of previous decades in the protec-
tion of water purity provides an evidence of this sen-
sitivity. It is also seen in fishing limitations of eco-
nomic impact, which enforce minimum exploitation
of overfished fish stocks. But marine bioeconomy is
not only about pure water and fishing. This is also a
possibility to make the economy more dynamic
through the development of cheap transport, the con-
struction of safer ports and terminals, the develop-
ment of aquaculture, tourism and obtaining pure en-
ergy. The latter seems to be exceptionally important
and attractive (X). What is important, first of all, is
the protection of marine ecosystems with their
coastal zones, due to which the marine bioeconomy
can exist at all, since dysfunctional coastal states
provide the threat to marine environment and every-
thing related to this environment (Szafruga, 2013).
The availability of basic biological materials at com-
petitive prices in the region makes the starting point
for the development of the local bioeconomy. Gen-
erally, each of the regions is characterized by a dif-
ferent natural and agricultural landscape, has its own
cultural specificity, biodiversity of cultivated plants
and bred animals, a different set of ecological ser-
vices offered by the natural environment. Each of
them is run by specific motivations and care for
maintaining operational agricultural economy, and
even more for preserving its specificity, with signif-
icant potential still unrevealed. Farmers strive for
competitiveness of their own work effects and bal-
ancing the local production systems by investing into
modern solutions to reduce (also ecological) produc-
tion costs resulting from the need to apply fertilizers,
crop protection products and irrigation. This mainly
concerns a wider use of ecosystem services, main-
taining and restoring soil fertility, increasing food
safety, increasing quality of products and animal
welfare and counteracting climatic changes. These
efforts are directed towards attempts to use agricul-
tural waste in a broader and purposeful manner and,
in peripheral areas, towards the development of spe-
cialized crops intended for industry and energy pro-
duction. It is about promoting innovation and in-
creasing the competition of local production sys-
tems.

From the perspective of the local economy, the de-
velopment of smart specialization strategies, estab-
lishing directions for development of most important
branches, sectors and areas, should include, first of
all, the involvement of local human and natural re-
serves. Due to their clear diversification, stock-tak-
ing of those resources — with a view of cooperation
opportunities — is of particular importance for neigh-
bouring regions. Data collected in this way are inval-
uable in the dialogue with appropriate government
authorities responsible for planning and implement-
ing strategies at the central level. In those projects, it

would be good to think also about restoring invest-
ments and production structures affected by the cri-
sis. However, this should be done according to new
rules and based on local resources in order to im-
prove employment rates, competitiveness and GDP
at the regional level, always with an intention to im-
prove the protection level for the environment of the
people inhabiting these areas.

Primary raw materials and the use of waste — im-
pact of bioeconomy on the environment and pre-
serving natural capital

Bioeconomy, from the perspective of environmental
protection, brings opportunities and challenges. Ben-
efits are generally expected in relation to a system-
atic shift (as regards production processes) from us-
ing non-renewable resources to renewable ones. In
this way, the pressure on ecosystems decreases and
their efficiency increases. They deserve protection
not only because of their own value or their value
related to ecosystem services, as they are natural
mechanisms impeding anthropogenic climatic and
hydrogeological changes, but also because they are
the source of services providing measurable eco-
nomic benefits, e.g. by becoming independent from
expensive and hardly available raw materials
(Gatuszka, Migaszewski, 2009). Additionally, the
development of production possibilities based on re-
newable sources makes it easier to manage the
waste, since it is, to a higher degree, included again
into the cycles.

The development of bioeconomy brings not only
benefits but also involves challenges. A basic condi-
tion is, of course, to balance profits with costs for
obtaining products and biological processes applied.
The examples of the imbalance in managing envi-
ronmental goods striving to improve human welfare
(particularly in food production and management of
living marine resources) are still too numerous. In
fact, sometimes there is no actual need to increase
the production of primary goods, but only improving
their usefulness by increasing their quality. How-
ever, it should begin with balancing out economic
development with requirements of environmental
protection on the local and global scale. The point is
to refrain from increasing the value of products in
processes using renewable raw materials, but im-
ported from states with less restrictive environmen-
tal regulations. This is a quite common way of trans-
ferring ecological loss from developed states to de-
veloping ones.

The heritage of renewable natural resources, includ-
ing forest, water and soil resources, landscape, plants
and animals, and not only food supply, primary raw
materials, drinking water and medicinal products,
generally constitutes natural capital. Qualitative and
quantitative preservation of this heritage provides a
huge chance for humanity and environment, as this
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will make it possible to use ecological services, with
their regulatory functions, supporting and culture-
forming (B), which fully deserve to be included in
evaluation and planning (at least due to the fact that
they are sine qua non condition for the existence of
every present and future human being). Therefore, it
should not be allowed to leave an excessively heavy
ecological footprint, i.e. over-exploitation of the en-
vironment and unhealthy compromises between
marketing and conservation of natural resources.
Contemporary agriculture, supported by modern
methods for running sustainable and eco-friendly
economic activities, apart from placing the emphasis
on water purification and soil protection, should con-
tribute to preserving genetic variety (J). This could
be achieved, e.g. by improving the existing, and still
undervalued local diversity of cultivars from the ar-
eas that have been so far neglected or overlooked in
economic or infrastructural terms.

Promotion of ecological products in the market in-
creases the demand for local and regional products.
With dissemination of knowledge about the impact
of logistic processes on natural environment, the
structure of the supply chain changes, observable
economic, social and economic changes become an
impulse for creating short chains of food product
supply. It seems that constructing alternative supply
chains of this type becomes a developmental ten-
dency in the EU. Following this direction should be
conductive to soil protection, preservation of agri-
culturally used diversity, improving local economies
and protection of ecosystems in developing coun-
tries.

According to the logic of bioeconomy, protection
must go together with economy, therefore using eve-
rything that represents any value by restoring it for
exploitation. Organic waste is an example of this
idea. Generally, it is created mainly through intensi-
fication of agricultural production (production of ce-
real and animal breeding), forestry and wood pro-
cessing. Particular attention is paid to waste originat-
ing from food processing and municipal waste, both
in view of its increasing amount and the fact that
most of it reaches the landfills, and therefore all that
could be reclaimed from it is lost, with a great loss
to the environment and consequently, mankind. Ob-
viously, in bioeconomy, recycling opportunities and
possibilities change depending on the sources of bi-
omass used in specific branches according to the
principle claiming that it is better to use something
that is already being used than to effectively use
something that has not been used yet.

Social aspect of bioeconomy

For creating a mechanism efficiently protecting
mankind, i.e. a system integrating economic, ecolog-
ical and social objectives, it is not enough to process
all available biomass and replace fossil raw materials

with the renewable ones. Broad application of bio-
logical knowledge in industrial processes is also not
enough. The point is that all those transformations
should take place at the same time with in-depth
changes in social awareness. It is about creating an
internal belief about the need to search for new solu-
tions to old problems, paying greater attention to the
difficulties encountered by an individual in the
anomic environment of an individualized society —
encouraging innovative, pro-social thinking in view
of difficulties generated by technological progress
and the development of science: increasing food
quality promotes health and change of life styles, and
those in turn stimulate innovation in sustainable
manufacturing technologies. Only such thinking can
become automatically a kind of pro-ecological think-
ing. However, in order to properly take advantage of
the current transformations, what is needed is a ho-
listic, comprehensive approach to economy. Only
then can man — as a citizen, become a real protago-
nist of social transformations, which he is able to im-
plement by applying bioeconomy principles.
Bioeconomy is, first of all, the challenge-chance-
method to integrate activities for solving the current
problems of economy, environmental protection and
human rights; it is about reaching new economic val-
ues through strengthening — and if necessary, also
building — new values in the sphere of individual and
collective life culture. This requires starting a social
dialogue to revive in the individual the ability to
build the consensus in public and private life, Sus-
tainability of operations is required from companies
and enterprises (through inclusion of clients, em-
ployees, users and stakeholders). Bioeconomy will
present its possibilities to satisfy social expectations
(improving welfare, while strengthening the im-
portance and possibilities of individual activities)
through the emergence of new bioproducts, launch-
ing bioservices and bioinvestments and an increase
in employment rate and intensified cooperation.

On the other hand, in the public sphere, one can ex-
pect reorientation of the approach towards develop-
ment from the perspective of thinking in local cate-
gories, i.e. developing investments based on local
material and non-material, public and private re-
sources. With this aim in view, monitoring the
amounts and availability of renewable resources,
strengths and weaknesses of the planned invest-
ments, specific needs and limitations, will make it
possible to evaluate competence of local capital
and/or need to refer to the principle of subsidiarity of
central authorities. Developing bioeconomy accord-
ing to this key will also contribute to strengthening
territorial identity (Vergari, 2010).

Legal frameworks and market development

The strategy of bioeconomy is strongly related to na-
tional and EU plans and to financing regulations and
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rules, making it possible to strengthen specific activ-
ities that are to build it. The most important compo-
nent (in European reality) is certainly the EU legis-
lation. In 2015, the European Commission adopted
an ambitious package concerning the development
of a circular economy, making it easier for European
enterprises and consumers to shift towards a more
sustainable method for using resources. This con-
cerns activities supporting closing the loop of the life
cycle of products by increased recycling and reuse.
This is expected to bring profits both for the environ-
ment and the economy. It should cause the increase
the efficiency of material, product and waste use, and
the decrease of energy demand and the emission of
greenhouse gases. The proposal is to cover the entire
life cycle: from the production and consumption to
waste management and secondary raw-materials
market. The transformation is financed with EU
structural and investment funds, under the Horizon
2020 programme and with structural funds intended
for waste management; also national funds should
contribute to investments into the circular economy
(S).

The shift towards the circular economy, i.e. the sys-
tem in which the value of products, materials and re-
sources is maintained as long as it is possible and
waste production is limited to minimum, is still a cer-
tain ideal of the EU policy aiming at creating sus-
tainable, low-carbon, resource-efficient and compet-
itive economy (N). For implementation of this as-
sumption, a relevant document has been adopted —
Closing the loop — An EU action plan for the circular
economy (W), specifying the objectives and the
timeframe for their implementation in order to re-
duce the rate of resource exploitation and market in-
tensification. The knowledge about the fact that all
products affect natural environment during their life
cycle, i.e. from the stage of obtaining raw materials
and natural resources, through production, packag-
ing, transport, use, recycling until the final neutrali-
zation of those products, should be applied even at
the stage of the product design. To reach this aim,
the EU adopted Ecodesign Directive 2009/125/EC
(F). This document, with subsequent regulations and
other documents important for this issue (e.g.: F, H,
G, H), provides the main determinant of the EU pol-
icy concerning improvement of energy efficiency of
devices and eco-friendliness of products.

Activities aimed at maintaining natural and agricul-
turally-used biodiversity make an important area for
changes at the Euroregional level. This is achieved
by the national (P) and EU strategy for protecting bi-
odiversity until 2020 (V). Its task is to standardize
and integrate aims of biodiversity protection and sus-
tainable use of natural resources within sector poli-
cies. This project is reinforced by the need to fit the
global initiatives, as inherently convergent with na-
tional and local initiatives, referring to the principles
of accessing genetic resources and fair sharing of ad-
vantages resulting from their use (R).

Conclusions

Publications increasingly often appearing on the sub-
ject of bioeconomy seem promising, especially
when they are preceded by numerous reports de-
scribing the catastrophic condition of the natural en-
vironment caused by the development of agriculture
and other industries. However, numerous questions
emerge when analysing the situation: if the basic as-
sumptions of bioeconomy have been known and
practiced for ages and they are so simple and effec-
tive, then why are the postulates for introducing bio-
economy emerging only now, when the environment
is pushed to the verge of its abilities and the future
existence of the human species is at risk? Is bioecon-
omy really so human and environmentally friendly,
as it is suggested?

Certainly, the need for changes exists. Many objec-
tives, particularly those indicated by the EU, are
aimed to be reached through increasing the produc-
tion of biomass as the raw material for production of
biofuel, biodegradable packages and plastics, since
energy is always the foundation of each economy,
and packages and plastics pose today the greatest
ecological problem. However, is it possible that
strictly following this approach will bring results that
are opposite to the assumed ones, i.e. will we not cre-
ate in this way an additional ecological and social
threat?

The dramatically deteriorating condition of natural
environment in developed states forces certain polit-
ical and legislative activities, which translate into
specific investment and economic decisions. Depar-
ture from fossil fuels for those obtained from biolog-
ical matter would need to involve a change in the in-
tended use of some lands used so far for agricultural
purposes — from food production to biomass. With-
out wanting to resign from one’s own food security,
their production must be commissioned to other
states, almost certainly outside Europe. Most proba-
bly this will be Asia and Africa. In view of low pro-
duction costs and rather limited possibilities of crop
intensification, food production will be reduced
there for the sake of non-food but economically more
attractive products of European bioeconomy. Proba-
bly these countries will mostly suffer ecological and
social results of such economy reorganising. In the
first place, they are at risk of reducing the production
for their own market, degradation of environment,
use of chemicals in soils and upsetting hydrological
conditions, which undoubtedly will also affect cli-
mate changes. Those processes will be accompanied
by irrational management of areas so far not intended
for agriculture, uncontrolled water acquisition, in-
creased application of fertilizers and plant protection
products to increase efficiency — therefore clear, and
perhaps even incommensurate, losses for the envi-
ronment. Where it is still possible, the areas occupied
by wild nature will be reduced, as well as places in-
habited by the weakest social groups, most often na-
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tives and local communities of farmers producing
mainly for their own subsistence, who are generally
not able to establish their legal status, have no
knowledge about the existing possibilities for regu-
lating the access to land; where principles of land use
are undisclosed, non-existing or at least are unclear.
In effect, the living conditions and food safety of
those people is at risk, and economic inefficiency,
typically intensified with severe climatic changes,
usually results in one thing — a humanitarian disaster
and mass migration to other regions of the country,
to suburbs or further on (Sodano, 2013).

Will an over-optimistic idea of economically devel-
oped states concerning the shift towards biofuel, bi-
oplastics and biological raw materials therefore be-
come nothing more than only a short-term and elu-
sive (exclusively theirs) achievement, the non-eco-
nomic costs of which (born mainly by others) will be
prove incommensurate to the benefits? Will they not
reduce emission of greenhouse gasses, pollution
with waste and water consumption at the cost of
other states and communities already in the disad-
vantaged position? By developing bioeconomy in an
overly spontaneous manner and clearly contrary to
principles of intragenerational (and perhaps also in-
ter-generational) justice, will all of humanity bear
additional social and ecologic costs, the value of
which remains unpredictable?
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