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Comparative analysis of circular agriculture development
in selected Western Balkan countries
based on sustainable performance indicators

Abstract

Modern agriculture rapidly improves productivity, yet it also pays high price for overconsumption of natural resources and
energy use which is not environmentally friendly. To shape a sustainable agricultural future, the Western Balkans countries
(WBC) need to tackle key challenges such as pollution, climate change and biodiversity threats. Circular agriculture is a concept
that promotes the sustainable use of existing agricultural inputs and products, thus representing a driver of the future agri-food
system. The paper considers basic drivers, moving from linear to circular agriculture, and summarises the implications of various
performance indicators that drive circular agriculture development in Albania, Macedonia and Serbia. Based on the performance
indicators, selected WBC have favourable conditions for switching from linear to circular agriculture and approach the EU level.
Besides the indicators relevant to the northern part of Serbia, where «agrokombinats» are changing the general picture of input
consumption, all other indicators illustrate favourable conditions for circularity.

Technologically, Macedonia is leading in its use of ICTs for circular agriculture. The adoption of sustainable technologies for
precision agriculture in the region will optimise the input use and increase productivity. The promotion of smart farming, based on
the ongoing debate on the future design of the national agriculture policy to CAP harmonisation and use of EU funds to support
farmers who have already taken steps towards digitalisation for circular agriculture, is a must for the region.

Serbia has positive trends in organic agriculture, which is a wider accepted concept of the circular approach. However, there is
still a need for an integrated farming system to minimise the use of direct energy from harmful resources, as well as fertilisers and
pesticides for crop production.

Albania shows the best performance in terms of circular agriculture, yet there is a space for improvement regarding socio-
economic aspects. Shifting from extensive labour to autonomous force is needed.
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KaHOMaaT eKOHOMIYHUX HayK, AOLEHT, IHCTUTYT 3aKOpAOHHNX cripas i Toprieni, Byganewr, YropwyHa

AHpXxenowka A.

acnipaHT, [JoKTopcbKa LIKofia MEHEOKMEHTY Ta OinoBoro aaMiHicTpyBaHHs, YHiBepcutet Cesatoro lwtsana, Nbogono, YropwuHa
TpeHpgos H. M.

acnipaHT, [JoKTopcbKa LKofia MEHEO)KMEHTY Ta 4iNoBoro aaMiHicTpyBaHHs, YHiBepcutet Cesatoro lwTsaHa, Nbogono, YropwmHa
MopiBHANBLHUIA aHanNi3 PO3BUTKY LIMPKYIIPHOIO CiJiIbCbKOro rocnogapcrea

oKpeMux KpaiH 3axigHux BankaH Ha OCHOBI NOKA3HUKIB CTaNoOro po3BUTKY

AHoTaUif. Y cy4acHOMY CinbCbKOMY rOCMOAAPCTBI LWBUOKMMU TeMnamy 3pocTae NpodyKTUBHICTb npaui. Pasom i3 uum BoHO
Hece BENUKi BUTPaTW 4epe3 HaaMipHE CMOXXUBaHHSA MPUPOOHMX Ta €HEPreTUHHUX PECYPCiB, SKE LUKOAUTb HaBKONULLHBbOMY
cepeposuLy. [1ns Toro, wo6 3abe3neynTi CTanunii po3BUTOK CillbCbKOro rocnofgapcTaa B ManbyTHbOMY, KpaiHam 3axigHux bankax
HeOoOXigHO BUPILLMTU PAf, KIKOHYOBUX MUTaHb, NMOB’A3aHUX i3 3a6PyOHEHHSAM HaBKOMMLWIHBbOrO CepefdoBuLLa, 3MiHaMmu kKnimaty
Ta 3arposamu ans 6iopisHomaHITHOCT. KoHuenuia LMpKYNSpHOro CiflbCbKOro rocnogapctsa CApUsSe CTanoMy BUKOPUCTaHHIO
iCHYIO4MX pecypciB i MPOAYKTIB CiNbCbKOrOCNOAAPCHKOro NPU3HAYeHHs, AAl04MN HaMm YSIBIEHHS MPOo Te, KU BUMSA MaTuMe
arponpopoBonbya cuctemMa B MabyTHbOMY. Y CTaTTi pO3MsifaloTbCsi OCHOBHI YMHHUKK NMepexopny Bif, CUCTEMU MiHIiHOro fo
CUCTEMW LMPKYNSPHOMO CiNbCbKOMO rOCMOAAPCTBa, @ TakoX y3arajlbHeHO MOKa3HWKM eheKTVBHOCTI, WO CNpUsioTb CTINKOMY
PO3BUTKY LIMPKYNSPHOMO CilbCbKOro rocnogapctsa B AnbGaHii, MakegoHii Ta Cepbii. 3 ornsay Ha NoKasHWKK eEKTUBHOCTI,
3a3HaveHi kpaiHu 3axigHux bankaH maloTb CnpusTAMBi YMOBW ANS Mepexomy Bif NiHINHOro A0 LMPKYNSPHOMO CinbCbKOro
rocrnofapcTsa, HabnmxeHoro Ao pieHA Ta ctaHaapTis €C.

KniouoBi cnoBa: nokasHuky epeKTUBHOCTI; LMPKYNSIPHE CinbCbKe rocnofapcTBo; cTanuii po3sutok; AnbaHis; Cepbis; MakegoHis.
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Bawa J1.

KaHanaaT 3KOHOMUYECKMX HayK, AoLeHT, IHCTUTYT nHoCcTpaHHbIX Aen u Toprosnu, byganewT, BeHrpus

AHpxenowka A.

acnupaHT, [lokTopckas LUKona MeHeg>KMeHTa 1 AeNoBoro agM1HNCTPUpOBaHus, YHusepcuteT Cesatoro VwteaHa, [égono, BeHrpus
Tpenpgos H. M.

acnupanT, [lokTopckas LKona MeHeg>KMeHTa 1 AeNoBoro agM1HNCTPUPOBaHus, YHusepcuteT Cesatoro VwTteaHa, [égono, BeHrpus
CpaBHUTENbHbIA aHaNU3 PasBUTUS LIUPKYNSIPHOIO CeNbCKOro X03sicTBa

B HEKOTOpbIX cTpaHax 3anagHbix bankaH Ha ocHoBe Noka3aTenen ycTon4mMBoro pa3suTusi

AHHOTauus. B coBpeMeHHOM CeflbCKOM XO35MCTBE ObICTPLIMM TemMnamn pacTeT NMpou3BOAUTENbHOCTb TpyAa. BmecTe ¢ Tem
OHO HeceT 6orblUMe pacxofbl U3-3a YPEe3MEPHOro NOTPEBNEHNS MPUPOQHBLIX U 3HEPreTU4ECKUX PECYPCOB, KOTOPOE BpegunT
OoKpy>KatoLLien cpepe. [ns Toro, 4Tobbl 06eCneynTb YCTONYNBOE Pa3BMTIE CENbCKOMO X03aincTea B 6yayLlemM, cTpaHam 3anagHbixX
BankaH Heo6xoQyMo peLnTb PSS KNKYEBBIX NPOGEM, CBSA3aHHbIX C 3arpsA3HEHNEM OKpYXKatoLLEel cpefbl, UBMEHEHNEM KnuMaTta
N yrpo3amm 6rmopasHoobpasmnio. KoHLEeNUMsS LUPKYISPHOrO CenbCKOro X03aincTea CrnocobCTBYET YCTOMHMBOMY MCMOSIb30BAHMIO
CYLLECTBYIOLLMX PECYPCOB N MPOAYKTOB CESlbCKOXO3ANCTBEHHOrO Ha3HaYeHus, [asasi Ham npeacTasrieHne O TOM, Kak 6yaeT
BbINAAETb arponpoAoBOSIbCTBEHHAsS cucTema B OyayLuem. B ctatbe paccmaTpumBatoTcs OCHOBHbIE (hakTopbl Nepexona OT CUCTEMbI
JIMHEHOro K CUCTEME LMPKYNSIPHOMO CEMbCKOro X03A1CTBa, a Takxxe 0606LLeHbl nokadaTenn ahekTBHOCTH, CNOCOBCTBYOLLME
YCTOMYMBOMY PasBUTUIO LIMPKYNSPHOrO CefibCckoro xossanctsa B AnbaHun, MakegoHum un Cepbun. MpuHMMas BO BHUMaHue
nokasarenn 3apdEeKTUBHOCTN, MOXHO YTBEPXXAATb, YTO 0603Ha4eHHble CTpaHbl 3anagHbix bankaH umetoT GnaronpusiTHble
yCnoBus Ansl nepexopa OT IMHENHOMO K LPKYNSPHOMY CENbCKOMY XO3AKCTBY, NPUGAMKEHHOMY K YPOBHIO 1 cTaHAapTam EC.
KnioueBblie cnoBa: nokasartenn ah(eKTUBHOCTY; LMPKYNSIPHOE CeNIbCKOe XO3SNCTBO; ycTon4mBoe passutune; AnbaHust; Cepbus;

MakepoHus.

1. Introduction and Brief Literature Review

The agriculture sector is relatively unique and relies on
natural resources and cycles as its primary inputs. Resour-
ces such as water, soils, nutrients and biodiversity under-
pin the functioning of ecosystems and the land that provides
the space in which we work. We therefore need to be more
resource-efficient in the way we use and re-use resources,
improving feedback loops and integrating circular econo-
my principles. The circular economy is a system which pro-
motes the reuse, repair, refurbishing, remanufacture and recy-
cling of existing materials and products. At its heart is the idea
that growth can be decoupled from resource extraction, and
waste can be utilised for both economic benefit and environ-
mental good (World Economic Forum [WEF], 2014). Today, we
have a real opportunity, especially with the circular economy
so high on the political agenda, to try and make our approach
to resource use more sustainable from the beginning because
countries that are proactive in moving to a circular economy
will get larger economic benefits (Haaranen, 2015).

To benefit in the transition to a circular economy, the
European Commission (EC) has brought together a series
of existing policies and tools within the «Circular Economy
Package» that includes a range of actions covering the whole
value chain, a revised legislative proposal on waste recycling
and a review of the fertilisers regulation (European Innovation
Partnership [EIP], 2015). In addition, it includes the Biodiver-
sity Strategy (EC, 2011b), the main aim of which is to refer
to the maintenance of the natural capital and resources as a
critical economic asset (Mazza and ten Brink, 2012).

The concept of circular economy approach can raise the
cost-effectiveness not only in developed economies but also
in developing economies, as their industries are more material
sensitive, which means that they could realise even more re-
lative savings by implementing circular business model (WEF,
2014). Nowadays, the economic development in the WBC is
putting additional strains on the environment, affecting primari-
ly resource use, waste and biodiversity that are crucial for circu-
lar agriculture (European Environmental Agency [EEA], 2010).

The EEA report (2010) stated that the outcomes of the cur-
rent economic development trends in the Western Balkans are
not inevitable and implementing appropriate policies could
minimise their adverse effects on biodiversity. Abandonment of
agricultural land, together with the increased agricultural pro-
duction and use of fertilisers, indicates that farming in the re-
gion has become more intensive.

According to the research by R. Nikoli¢, A. Fedajev, V. Stefa-
novi¢ and S. lli¢ (2017), the agricultural sector in all the WB
countries faces many obstacles, namely «disclosure of large
agricultural enterprises, demesne fragmentation and insufficient
cooperation and integration of small farmers, unstable and non-
regulated internal markets, strengthening of monopoles and oc-
currence of illegal trade, import of cheap agricultural products

due to liberalization of foreign trade, inadequate and insufficient
financial and credit support from the government». As a re-
sult, the GVA share of agriculture in GDP in the Western Balkan
countries was steadily decreasing in 2001-2012.

To shape a sustainable agricultural future, all the actors in the
region need to cooperate with each other and with the neigh-
bouring countries to tackle key challenges such as pollution and
health issues, climate change impacts and ecosystem threats.
Today’s choices will influence not only the region’s agriculture
in the coming decades, but also that of other EU and neighbou-
ring countries. This paper summarises the implications of va-
rious performance indicators that drive the future trend of the cir-
cular agriculture development in Albania, Macedonia and Serbia.

2. Methodology

All goal-oriented concepts assume single indicators or
performance indicator sets to properly interpret previous-
ly settled principles. Performance indicators represent a po-
werful tool both to ease the complexity of system depiction
and to integrate complex system information (Giampietro,
1997). If the entire agricultural value chain system is consi-
dered as one compartment of a whole landscape, indicator
sets have to provide information not only on imbalances of
the system itself, but also on the external deposition and off-
site effects such as CO, emission, energy use, food insecuri-
ty and resource inefficiency resulting from the agri-food sys-
tem. The paper considers basic drivers moving from linear to
circular agriculture and the demand for related performance
indicators. Due to the novel holistic approach, the parameters
of circularity can be determined for either the given product
or the system in its entirety, and excavating the system insuf-
ficiencies causing non-sustainability becomes possible (Fo-
garassy, Orosz & Ozsvari, 2016). Therefore, such basic con-
cepts do not capture the agricultural impact of resources ex-
traction and use as well as the objective of using agricultural
inputs such fertilisers or energy more efficiently.

According to three components of sustainability, Foga-
rassy and Bakosné (2014) proposed economic, ecological and
technological performance indicators, whereas authors addi-
tionally choose input, energy use, productivity and a social
indicator for measuring agricultural circularity. Therefore, the
authors have developed five sub-indicators per each indicator
of specific performance characterising single parts of the sys-
tem of concern (Bockstaller, Girardin & van der Werf, 1997) to
have a balance between the different aspects, since they have
the same significance for circularity. Considering sustainable
agriculture in the global context, performance sub-indicators
were developed for assessing the circular agriculture concept
(Nambiar, Gupta, Fu, & Li, 2001) based on social and policy
relevance which is suitable for different scales and sensitive to
variations in management, and acceptability.

Taking into consideration the lack of data and the fact that
the selected countries’ agricultural censuses were in different
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years, data availability and reliability was dif-
ficult to structure. The analysed data for the
2002-2015 period was partly adjusted for the
research needs by using a linear trend bet-
ween the earliest and latest available data for
a given year.

AHP Method and similar approach to
Zhang, Wang, & Chen (2003) has been used
to assign weight to the composed indicators
system. Standardisation of the raw data was
made by the following method:

Performance indicator:

b) Direct energy use

Fig. 1: Productivity and direct energy use as sub-indicators for circular

agriculture development in selected Western Balkan countries

Positive

Xij=Xij/ Xi, (1) a) Productivity
Negative

X'ij= Xi/ Xij, @

where:

Xij - the original value of the indicator;

X'ij - the standardised value of the indica-
tor;

Xi - the original value of Cn indices of cir-
cular economy development in a given country.

3. Results

Modern agriculture not only rapidly improves
productivity, but also pays its high price for over-
consumption of natural resources and energy
use which is not environmentally friendly.

As can be seen from the findings (Figure 1a),
only Serbia’s farms produce products at a lower
opportunity cost than the other two countries
as their Gross Production Value is significantly
higher. Production indices are low in the three
countries. They need changes in utilisation and
demands for resources. This means that the se-
lected countries have to implement measures to
increase the productivity of their farms, and at the same time
find ways to ensure that future generations will also have full ac-
cess and enough resources to continue.

As can be seen from the findings (Figure 1b), current prac-
tices applied by the selected countries are not sustainable.
Even though Serbia’s Production Value is high, the energy
consumption and wood fuel production for agriculture pur-
poses is high, too. Macedonia is the only one among the se-
lected countries which mostly relies on mechanisation power
instead of direct energy use for agriculture production with
the highest percentage of bioenergy production. Albania’s di-
rect energy consumption for agriculture is the highest among
the selected countries. A low level of mechanisation, as well
as a lack of technology and alternative sources of energy fol-
lowed by inefficient subsidy systems, makes the selected
countries’ agriculture sector unsustainable energy user which
needs fast changes to provide sustainable production.

Taking into consideration low GDP per capita and PPP
in the Western Balkans, inputs application on the farms is
based on a minimum level and is only relevant the given crop
production. The lack of information and knowledge on pro-
duction shows that Albania and Macedonia have pre-condi-
tions for circular agriculture (Figure 2a). Based on the region’s
surface, diversified landscape and current trends on organic
production, these two countries are efficiently managing in-
put use on their farms. Serbia is showing differently, but this
may disturb the general picture because of the lowland they
have in the northern part, while agriculture production is most
developed and intensified in its central and southern parts
where landscape is mostly hilly and mountainous.

Climate changes are more than visible in the region. Du-
ring the previous decade, there were several drought seasons,
floods and cold winters that changed the agricultural sector,
especially in terms of irrigation and soil management. Alba-
nia has the most developed irrigation system the planning
and management of which comes from the previous political

a) Inputs
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Source: Compiled by the authors based on data from

FAOSTAT, WEF, World Bank

b) Ecology

Fig. 2: Inputs and ecology as sub-indicators for circular agriculture
development in selected Western Balkan countries
Source: Compiled by the authors based on data from FAOSTAT, WEF, World Bank

system. Transition from one system to another, which was de-
termined by rapid changes, also affects the irrigation systems
in Serbia and Macedonia, thus leading to privatisation of wa-
ter management companies and collapse of the irrigation net-
works. However, by using appropriate technologies, Serbia
and Macedonia are showing positive results in circular water
management. In addition, Serbia has a significant increase in
area under organic production, which is mostly in the central
and southern part of the country. In the northern part, where
under socialism agricultural value chains were dominated by
large vertically integrated «agrokombinats», there were out-
put-driven leads to higher CO, emissions from the sector, if
compared to Albania and Macedonia (Figure 2b).

Due to the lack of effective socio-economic long-term
strategies, rural inhabitants often end up poor in the absence
of any frequent remittance flows (Trendov & Vasa, 2015).
Based on the findings (Figure 3a), Serbia and Albania belong
to the group of the countries with a low level of inequality,
while Macedonia has a medium level of inequality.

In the era of Yugoslavia, Serbia had the most developed
R&D centres, many of which today remain the most powerful
and influential in the region. From this point, Serbia’s R&D ex-
penditures are expected to be higher than those of Albania and
Macedonia together. In Albania, labour force involved in agricul-
ture represents the backbone of rural economy. Characterised
by poor road infrastructure and a lack of agricultural mechanisa-
tion Albania is still lagging behind in the modernisation process.
In general, the socio-economic sub-indicators are a week pre-
condition for circular agriculture in the selected countries.

There are noticeable technological deficiencies in the se-
lected countries (Figure 3b) and ICT for agriculture remains a
non-developed sector. There are two reasons for that. Firstly,
the average size of farms is relatively small, with 1.2 ha in Al-
bania, 2.5 ha in Serbia and 1.4 ha in Macedonia (Arcotrass,
2006). Secondly, the arable land is divided into several small
parcels. In such conditions, introduction of technologies



a) Socio-economic b) Technology

Fig. 3: Socio-economic and technology indicators as sub-indicators for
circular agriculture development in selected Western Balkan countries
Source: Compiled by the authors based on data from FAOSTAT, WEF, World Bank

becomes more difficult, which requires special solutions. On
one hand, the presence of young people in the agricultural
sector is limited, and the tendency of the youth leaving farms
and country is evident in the region. On the other hand, the
growth of IT companies and the number of students enrolled
in IT science education is huge potential in terms of introdu-
cing ICTs. This applies especially to innovations in ICTs for
circular agriculture.

4. Conclusion

Based on the performance indicators, the selected countries
have good preconditions for shifting from linear to circular agri-
culture (Figure 4). Taking into consideration its diversified land-
scape, traditional production methods and climate conditions,
Western Balkans have a pathway to their full integration into cir-
cular agriculture. Besides the indicators relevant to the northern
part of Serbia, where «agrokombinats» are changing the gene-
ral picture of input consumption, all other indicators illustrate fa-
vourable conditions for circularity. Technologically, Macedonia
is leading in its use of ICTs for circular agriculture. The adoption
of sustainable technologies for precision agriculture in the re-
gion will optimise the input use and increase productivity. The
promotion of smart farming, based on the ongoing debate on
the future design of the national agriculture policy to CAP har-
monisation and use of EU funds to support farmers who have
already taken steps towards digitalisation for circular agriculture,
is a must for the region. Effective energy use, through invest-
ments in alternative resources for farming purposes, as most EU
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Fig. 4: Performance indicators
for circular agriculture in selected
Western Balkan countries
Source: Compiled by the authors based on
data from FAOSTAT, WEF, World Bank

countries have nowadays, especially Denmark and the Nether-
lands, is to be emphasised. Macedonia has to focus more on re-
sponsible use of natural resources and water management, thus
increasing its environmental performance and enabling a circu-
lar approach through sustainable practices.

Serbia has positive trends in organic agriculture, which is
a wider accepted concept of the circular approach. However,
there is still a need for an integrated farming system to minimise
the use of direct energy from harmful resources, as well as fer-
tilisers and pesticides for crop production. Increased use of re-
newable energy sources, organic fertilisers and pesticides may
significantly change farming in Serbia from linear to circular. Al-
bania shows the best performance in terms of circular agricul-
ture, yet there is a space for improvement regarding socio-eco-
nomic aspects. Shifting from extensive labour to autonomous
force is needed. Also, increased socio-economic benefits for
rural community in terms of training and support for the im-
plementation of circular agriculture on their farms, followed by
subsides for innovations and technologies, are the very com-
ponents that have to be prioritised by policy-makers.

Introducing laws on circular agriculture, supported by fi-
nancial and knowledgeable experience from the EU28, will
boost WBC'’s integration and harmonisation with the EU CAP
strategy on bio-based economy and circular agriculture as
well. However, to achieve this, a re-evaluation of the national
agricultural policies has to be tackled, enabling a shift towards
circular agriculture.
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