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Abstract. The concept of circular economy has been gaining
in popularity and interest among both scholars and policy-
makers. It is an alternative to today’s linear system and it fo-
cuses on reducing waste and minimizing the use of resources.
The purpose of this paper is to present the challenges related
to agricultural transformation towards circular economy, and
to analyze the scope and nature of solutions that could be used
under the CAP to support the integration of EU agriculture
into the circular economy system. The study is based on a re-
view of papers on circular economy (CE). The review ena-
bled identifying the particularities of CE which showed the
potential role for the CAP in implementing CE in agriculture.
The conclusions from the research indicate that CAP instru-
ments currently in place have a limited potential to support
the adaptation of agriculture to the circular economy. How-
ever, it is possible to modify the support criteria so that they
stimulate the integration of the EU agricultural sector into the
economy model implemented in the EU. However, to accel-
erate this process, it is necessary to introduce more effective
instruments in providing ecosystem services and mechanisms
of cooperation with the industry.

Keywords: EU agriculture, CAP, circular economy, policy
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INTRODUCTION

There is a growing interest in the concept of circular
economy (CE) as it offers an alternative to an unsus-
tainable system of constant growth based on unlimited

use of resources (Jurgilevich et al., 2016). Thus, it is

restorative by intention (Genovese et al., 2017). The
implementation of production models offering higher
efficiency and lower pollution levels thanks to closed-
loop systems is gaining support from policymakers. In
the research on the effects of different economic activi-
ties, life cycle assessment is often used to evaluate their
actual impact on the environment (Noya et al., 2017,
Scheepens et al., 2015).

The EU has been actively introducing the concept of
circular economy into its policies. This is because circu-
lar economy is seen as a way to face the challenges of
climate changes and depleting resources. The process
of transforming the EU into a circular economy start-
ed with the European Commission’s communication
on waste—Towards a circular economy: a zero waste
program for Europe (COM(2014)398). This is closely
linked with another concept strongly advocated by the
European Commission (EC), namely the bioeconomy.

There are numerous definitions of circular economy
(also known as closed-loop economy) emphasizing dif-
ferent aspects of this concept (Kirchherr et al., 2017).
Based on a literature review, Geissdoerfer et al. (2017)
proposed their own definition of circular economy as
“a regenerative system in which resource input and
waste, emission, and energy leakage are minimized by
slowing, closing, and narrowing material and energy
loops,” which “can be achieved through long-lasting de-
sign, maintenance, repair, reuse, remanufacturing, refur-
bishing, and recycling.” Circular economy has its roots
in ecological and environmental economics as well as in
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industrial ecology (Ghisellini et al., 2016). Other named
origins include performance economy, regenerative de-
sign, biomimicry, the cradle to cradle concept and blue
economy (Geissdoerfer et al., 2017). This concept is
also seen as a new business model (Naustdalslid, 2014).
The concept is often associated with 3R: reduction, re-
use and recycle (Su et al., 2013). It is considered to be
a viable development strategy reconciling economic
development with environmental concerns (Heshmati,
2015). The key benefit of circular economy is that it
leads to reduction of excessive waste and turns some of
the waste into resources (Wysokinska, 2016).
In the case of agriculture, the transition into a circu-
lar economy means:
* producing agricultural commodities using a minimal
amount of external inputs;
» closing nutrient loops and reducing negative dis-
charges to the environment;
 valorizing agri-food wastes (Ward, 2017).

There is not much progress in reshaping the economy
to make it a circular one. This is because the transforma-
tion into a circular economy is hindered by a number of
barriers, including:

» lack of incentives due to the fact that current re-
source prices do not include the costs of external ef-
fects such as pollution;

» lack of funds for investment in circular technologies
and products;

 lack of public awareness and pressure;

» lack of coherent policy supporting the transforma-
tion into circular economy.

Moreover, the lack of clarity can be a barrier to CE’s
popularization. Kalmykova et al. (2018) “argue that
dissemination of the circular economy is hampered be-
cause the CE field is currently populated by diverging
approaches.”

As stated by Donia et al. (2018), “applying the prin-
ciple of circular economy to agriculture is a very im-
portant contemporary issue.” The primary reason for the
above is the constant depletion of resources that are vital
for agricultural production.

To answer the question formulated in the title, two
other problems have to be tackled. These are the follow-
ing questions:

* What is CE and what are its benefits?
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* Is there potential for making agriculture part of the
circular economy?

* How can the CAP support transformation of the EU
agriculture into a circular sector?

Therefore, in the “results” section, the replies to
these two questions are presented, while the “discus-
sion” section answers the title question.

MATERIAL AND METHODS

The paper is based on a literature review. The materi-

als studied are the publications on circular economy,

experiences with its implementation, the role of public

policy in introducing the circular economy, and the EU

documents on circular economy initiatives. The litera-

ture review allowed to:

+ clarify the current state of art on the concept of CE,

 identify the advantages of and barriers to its imple-
mentation, both in the general economy and in the
agricultural sector,

o present the role of public policy in the transforma-
tion towards CE.

RESULTS

Circular economy transfers the approach towards value-
added chains from an open-ended conception to a cy-
clical one (Wuebbeke and Heroth, 2014), and can offer
benefits relating to environment, economy and society.
These include (Korhonen et al., 2018a):

1. Environmental win:

» reduced virgin material and energy input;

» virgin inputs are predominantly (to the extent pos-
sible) renewable from productive ecosystems;

e reduced waste and emissions;

» resources in production-consumption systems are re-
used instead of being used only once;

» renewables are CO,-neutral fuels; their wastes are
nutrients that can be used by nature.

2. Social win:
new employment opportunities through new uses of
value embedded in resources;

* increased sense of community, cooperation and par-
ticipation through the sharing economy;
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 user groups share the function and service of a physi-
cal product instead of individuals owning and con-
suming the physical product.

3. Economic win:

» reduced raw material and energy costs;

» resource value is reused instead of being used only
once;

» minimized use of costly scarce resources;

» reduced costs that arise from environmental legisla-
tion, taxes and insurance;

* image, responsibility and green market potential;

» reduced value leaks and losses;

» reduced waste management costs;

» reduced emission control costs;

+ reduced costs of environmental legislation, taxation
and insurance;

* new markets found for the value in resources;

* new responsible business image that attracts invest-
ment.

Yet, certain limits and challenges need to be faced
when implementing the circular economy concept. Ko-
rhonen et al. (2018a) point to the following problems:

» thermodynamic limits: cyclical systems consume re-
sources and create wastes and emissions;

» system boundary limits: spatial limits—problems
are shifted along the product life cycle; temporal
limits—short term non-renewables use can build
long-term renewable infrastructure;

» limits posed by the physical scale of the economy;

* rebound effect!, Jevons’ paradox, boomerang effect?;

» limits posed by path-dependency and lock-in: the
technologies retain their market position despite of
inefficiency;

» limits of governance and management: intra-organ-
izational and intra-sectoral management of inter-
organizational and inter-sectoral physical flows of
materials and energy;

!'The rebound effect (also called the take-back effect) is re-
lated to Jevon’s paradox. Some researchers treat the two as syno-
nyms. Both phenomena are related to energy and conservation
economics. They imply that the improvement in technology is not
fully translated into a more efficient resource use. This is a result
of both substitution and income effects. More about the rebound
effects and its types can be found in Freeman, 2018.

2 The boomerang effect is an umbrella term for unintended
consequences.
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* limits of social and cultural definitions: the concept
of waste.

Problems related to climate change and depleting
resources affect the European Union’s agricultural sec-
tor, too. The most dangerous seems to be the impact of
climate change on water availability. Moreover, the ag-
ricultural sector—as a producer of negative externali-
ties—must be included in the efforts towards reducing
greenhouse gas emissions. These issues are already part
of the EC’s regulatory plans. In the Commission Work
Program 2018 “An agenda for a more united, stronger
and more democratic Europe” (COM(2017)650), the
EC emphasized the need to include agriculture in the
system of reducing GHG emissions.

DISCUSSION

CE is still not a clearly defined term. In fact, “CE ap-
pears as an umbrella concept” (Merli et al., 2018). As
stated by Korhonen et al. (2018a), the concept of circu-
lar economy is “superficial and unorganized.” This has
many consequences, including the difficulty in deter-
mining its relationship with sustainable development. It
can be supposed that circular economy is a tool for the
achievement of sustainable development goals. Yet, a lit-
erature review conducted by Geissdoerfer et al. (2017)
shows that the relationship between circular economy
and sustainable development is unclear. There are cer-
tain similarities and differences that can be enumer-
ated. Among similarities Geissdoerfer et al. (2017) list:
* the need for cooperation between different stake-
holders;

* intra- and intergenerational commitments;

* integrating non-economic aspects into development;
» importance of technological solutions;

» core role of regulations and incentives as implemen-

tation tools;
 the role of system change and innovations.

However, the differences seem to be more profound.
The circular economy focuses on environmental issues
and economic benefits, while sustainable development
is a holistic concept encompassing not only the envi-
ronment, but also economic and social aspects of de-
velopmental issues. Yet, it must be borne in mind that
the circular economy concept is at a different stage of
development than the sustainable development concept,
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and that social aspects of circular economy start to be
present is research on circular economy (Korhonen et
al., 2018a). Moreover, moving towards a CE is “con-
tingent on ‘systemic’ EI (Eco-Innovation), that is, not
only intense in technology but also involving dynamic
and holistic combinations of service innovations and
novel organizational set-ups” (de Jesus et al. 2018).
Yet, it must be borne in mind that “without an evalu-
ation framework or bottom-up support from the indus-
try or the community, CE initiatives are not sustained”
(Winans et al., 2017).

An important issue when assessing the role of agri-
culture in circular economy is soil management. Breure
et al. (2018) stated that “the recovery and reuse of land
and soil is necessary to secure the future provision of
natural resources and services for a growing world pop-
ulation.” Therefore, the agricultural policy should tackle
this matter. Especially important is the question of ero-
sion and soil condition. It may be addressed by different
policy measures and obligations which can be a condi-
tion for granting support.

The role of public policies in turning the economy
into a circular one is supporting the bottom-up initiatives.
As stated by Genovese et al. (2017) “external stakehold-
ers (such as local and central governments, governmen-
tal agencies, industrial bodies) could play a “facilitator”
role by helping the matching of virgin resources de-
mand and equivalent by-products supply, by developing

Table 1. Taxonomy of index-based methods

integrated approaches to eco-industrial development.”
The role of public bodies is seen similarly by Reike et
al. (2018) who stated that “government and policymak-
ers have a key role in enabling mechanisms for shorter
loop value retention options, setting targets, and in di-
recting economic activities towards more circularity.”

The extent of changes needed at the farm level (as
well as in the other parts of the agricultural sector) de-
pends on the specific product or production type. This
means that different parts of the system require different
solutions and different stimuli.

The reshaping of the economy is not an easy pro-
cess. To make sure that new methods, technologies and
processes are actually beneficial, specific measurement
and assessment methods have to be applied. The most
widely used include: Life Cycle Assessment (LCA),
Life Cycle Costing (LCC) and social Life Cycle Assess-
ment (S-LCA). There are also other popular methods for
analyzing different aspects of CE (Table 1). “However,
the state of the art shows that a deep research on CE
assessment and indicators is still lacking, in particular
on the micro level” (Elia et al., 2017). New methods
for measurement are also being developed such as the
value-based resource efficiency (VRE) indicator (Di
Maio et al., 2017).

The issues related to environment also appeared
in the EC’s communication on the future of the
CAP — The Future of Food and Farming (European

Parameter Single indicator

Multiple indicator

Material flow Water footprint
Material Inputs per Unit of Service
Ecological Rucksack

Energy flow Cumulative Energy Demand
Embodied Energy
Energy Analysis
Exergy Analysis

Land use and Ecological Footprint
consumption Sustainable Process Index
Dissipation Area Index

Other life cycle Carbon Footprint
based Ecosystem Damage Potential

Material Flow Analysis
Substance Flow Analysis

Life Cycle Assessment
Environmental Performance Strategy Map
Sustainable Environmental Performance Indicator

Source: Elia et al., 2017, Fig. 2.
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Commission, 2017b). In this document, the EC under-
lined that agriculture should make “a fair contribution”
to achieving the EU 2030 Climate and Energy targets. In
the case of non-ETS sectors, the decrease in GHG emis-
sions is supposed to reach 30% of what was recorded in
2005. The EC has already presented a proposal for the in-
clusion of the land use sector into the reduction of GHG
emissions (European Commission, 2016) but it has not
yet become a regulation in force. However, the Com-
mon Agricultural Policy (CAP) after 2020 is expected
to “reflect higher ambition and focus more on results
as regards resource efficiency, environmental care and
climate action” (European Commission, 2017b). More-
over, the EC stated in its communication on the CAP
that “the CAP must continue stepping up its response to
these challenges and it also shall play an essential role
in realizing the Juncker priorities in full coherence with
other policies, especially (...) the circular economy and
the bioeconomy while bolstering environmental care
and fighting and adapting to climate change.” The Eu-
ropean Commission stated that “the transition to a cir-
cular economy is a tremendous opportunity to transform
our economy and make it more sustainable, contribute
to climate goals and the preservation of the world’s re-
sources, create local jobs and generate competitive ad-
vantages for Europe in a world that is undergoing pro-
found changes” (European Commission, 2018).

The EC also stated that circular economy offers “op-
portunities for farmers and rural businesses to diversify
their businesses, hedge risks and provide additional
income.” Therefore, “the policy should increasingly
focus on supporting such efforts” (European Commis-
sion, 2017b). In the EC’s opinion, the CAP can also
have a role in turning the EU into CE as it “can help to
reduce food waste and food losses by stimulating bet-
ter production and processing practices (e.g. promoting
new technologies that extend the shelf life of perishable
products or better matching supply and demand through
increased transparency) and by supporting initiatives
that transform traditional produce-use-discard con-
sumption patterns into a circular bioeconomy” (Euro-
pean Commission, 2017b).

An important issue related to the CE in agriculture
is the system of agri-environmental statistics that is
needed to assess the progress made towards CE. The
focus of the 2012-2027 CAP on an evidence-based
policy can initiate the works needed to supplement pub-
lic statistics with data that can enable monitoring CE’s
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implementation. This is especially important in the con-
text of implementing such a system-transforming con-
cept as the CE.

The regulations proposed by the EC for the 2021—
2027 CAP do not offer a significant change in the func-
tioning of CAP that would be needed to make EU agri-
culture part of the EU circular economy. This means that
the CAP will continue to be more of a barrier than a cat-
alyst for circular economy. As Ritzén and Sandstrom
(2017) stated, barriers to the circular economy include
financial, structural, operational, attitudinal and techno-
logical ones. The CAP can be active in all these fields
but it is not focused on circular economy so it can only
indirectly support the CE. Yet, it also supports maintain-
ing the status quo, which means that it hinders transition
into the circular economy.

Still, the difficulties related to transformation of the
whole agri-food system towards CE must be strongly
emphasized. The omnipresent efforts to become and re-
main competitive put farmers on the path of speciali-
zation to gain competitiveness through the economies
of scale. While this improves their competitiveness, it
generally is detrimental to sustainability and makes the
circular farming processes impossible. Organic farming
is, in a way, a method to tackle this problem but it is still
imperfect and it seems not to be a solution and a direct
way of transforming agriculture towards CE.

CONCLUSIONS

The need for reducing the adverse environmental im-
pacts of economic activity is constantly growing. De-
spite the EC’s declarations, the transformation of the EU
into a circular economy has not yet gained enough pace.
It is evident that the transformation process requires
a joint effort of all the EU and member states policies at
all levels. It also seems that the next step that needs to
be taken at the EU level is the inclusion of all of the EU
policies into the effort. The approaches adopted in sepa-
rate EU policies must be coordinated with other policies
and strategies.

In the case of the agricultural sector, all the actors
and stakeholders of the food chain must be actively in-
volved in circular economy processes.

Despite its growing popularity, the CE remains more
of a concept and visionary ideal than a really imple-
mented holistic development strategy. This results in
lack of business models and policy instruments that be
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seen as good practices worth disseminating. Therefore,
there is no wonder that the EC’s proposals concerning
the 2021-2027 CAP are not strictly and directly focused
on CE’s implementation. Yet, as environmental issues
are to become even more important, this should give
a boost to more environmentally-friendly practices that
are in line with CE.

Naturally, the role for the CAP varies depending on
the actors and the issue. Yet, there is much room for
the CAP to support the transformation towards circular
economy. The most important areas the CAP can active-
ly support while promoting the circular economy are:

e education;

» cooperation among different stakeholders in order to
create and disseminate innovations;

* investment;

» creation of short supply chains.

Summing up, it can be stated that due to the fact
that CE must encompass a whole plethora of different
concepts and issues often associated with “sustainable
development” so popular in the context of agriculture,
it is not strongly called for within the CAP. Yet, empha-
sis on environmental issues and innovations related to
the need for higher resource efficiency and adaptation
to climate change should contribute to making the EU
agriculture part of the CE.
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