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INNOVATIVE
SOLUTIONS
FOR THE

CIRCULAR ECONOMY

To encourage and accelerate the development
of solutions and business models that will
reduce greenhouse gas (GHG) emissions
via circular economy practice, the United
Nations Development Program (UNDP)
in Serbia, together with the Ministry of
Environmental Protection of the Republic of
Serbia and partners, launched two projects
in 2022. These projects resulted in 16 award-
winning innovative circular solutions and 12
awarded circular vouchers for cooperation
between academia and businesses in less
than a year.
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Those innovative initiatives
clearly demonstrate that a wide
range of actors in Serbia recognize

the benefit of all citizens.
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NEWPEN D.0.0. SMEDEREVSKA PALANKA
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Overall goals of the project is empowerment of women in the rural farms of southeastern V E ST R AT E G J

Serbia, processing paprika into the famous Serbian delicacy ajvar, through reuse of bio-
waste for creation of natural cosmetic products. This will be achieved by forming a Network

of Industrial Symbiosis of Social Entrepreneurs of Serbia (MISS), by paprika processors A] N A B ] L] T

from Medveda and Social Franchise Bio Idea.

This project will reuse parts of paprika such as stalk, leaves and heart with seeds, by drying i

i
them and making high quality powder to be used for bio-masks and soaps. The project envisages _._" &) e
equipment purchase, training of 100 women, production of 1000 soaps and 500 face masks, . _ e

and launch of an online platform.
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The project applies industrial symbiosis
through safe and innovative use of bio-waste

-
<t
Ll
=
=
>
o
=
=

by turning it into a high-value product.
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The project envisages the collection of wooden pieces from the Sava River drift and production
of training equipment, their assembly, standardization and installation of an eco-gym in the
allocated park space in the municipality of VrSac. Project team has already realized the test
production of a prototype (one piece of training equipment) and passed the standardization
process. The project will support complete production and certification of 12 pieces of
training equipment, production of boards with instructions and mulch for covering the field,

transport, installation and promotion actions.

The project reduces accumulation of wooden waste along the
Sava River bank and its’ negative impact on water, air and soil.
Life cycle of saved wood is extended with reusing, natural
resources are preserved because no trees are cut down
and project carbon footprint is reduced, compared with

alternative steel gym production.
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REUSE OF WASTE
ALKAL]1 AND ACID

IMPLEMENTING PARTNER: )
ELIXIR ZORKA - MINERALNA DUBRIVA LTD. SABAC
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The initial component of this innovation
improves primary livestock production and
establishes the necessary circumstances for
subsequent effective manure processing
into high-quality solid organic fertilizer.
The first segment’s carrier is the “Terra
bedding” mat used in livestock farming for
animal growing, fattening, and exploitation.
The second section describes how the
manure is completely transformed into a
solid organic fertilizer called “Torochick”
without the use of any additives and
with the least amount of manipulation
operations.

'ﬁ -

This two-segment innovative solution is
based on the circularity of the sectors of
agriculture and fertilizer production by
converting non-hazardous organic waste
from farms into a raw material suitable for
further processing. The support provided
will improve the transportation system
of the chicken farm and composting site
in Cenej, by installing the belt conveyer,
which will increase the production of the
final product by 12% and reduce the use of
fossil fuels by 11%. The estimated carbon
footprint reduction will be 6,500 tons of
CO, equivalent per year. This innovation is

co-financed by 79,000 US $.

PROJECT DESCRIF

SUPPLY CHAIN
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IMPLEMENTING PARTNER:
PUC "GRADSKO ZELENILO", NOVI1 SAD

PROJECT DESCRIPTION
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Internet-of-Things (IoT) modular, sensory devices for the digital transformation of business
serve the users as tools for getting the necessary insight into the current situation in the field,
which allows a decrease in operational costs with an increase in efficiency in areas such as
waste management.

Through its own line of products, Bitgear places battery-powered telemetry and alarm IoT
devices with low energy consumption that provide long-range wireless communication with
quick and easy installation in the field. “I0-Guard” is a solution intended for surveillance
of infrastructure in remote and temporary locations with no network coverage or internet
connection (construction sites, industrial infrastructure, etc.). In order to overcome the
problem of a potentially large number of false alarms, an “I0-Eye” device has been developed
that provides verification through photography in the event of alarm detection. In its mode
for periodic sending of photographs, the “10-Eye” device can also be used for optimization
of transportation of (recyclable) waste, which provides a significant decrease in expenses and
diesel fuel combustion.

The devices in the 10-Elements series have a modular design, which allows repairs. The
business model is based on selling an integral service: the lease of equipment and the use of
software. The systems “I0-Guard” and “I0-Eye” will be piloted, tested and marketed. The
support provided amounts to 37,000 US §$.
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This innovative idea contributes to solving the problem of the “technical surplus of paper” left
after printing, due to the standardization of raw material formats and processing machines.
This anomaly is responsible for losses in the approximate amount of 15-20% of raw materials
(and often much more) through all stages of production, and in the last one, it is removed
from the finished product and sent for recycling. This innovative solution, however, discovers
a method to reuse that “technical surplus of paper” through the design, technical execution,
and new paper products (mostly packaging) placed on the market by developing and launching
a web-shop platform. The concept is that certain valuable items should be included and
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rescued from recycling on the margin of the paper or cardboard.

Because they were manufactured from waste at the expense
of the items whose margin they were cut, the pricing of these
products would be much cheaper than in regular production when
they were finally launched. The provided support includes the
launch of the web-shop platform, the purchase of equipment, and
the development of tools for new products. The proposed solution
is estimated to contribute to reducing total CO, equivalent
emissions of 4,140 tons per year, but it also results in a significant
reduction in water consumption (the critical resource in paper
recycling), the need for logistics, transport, sorting, packaging,

PROJECT DESCRIF

and processing, and forest conservation. This initiative is co-

financed by 15,000 US §$.




FROM OLD TO
PAPER REC

IMPLEMENTING PARTNER:
ASSOCIATION FOR THE SUPPORT TO PEOPLE WITH

DEVELOPMENTAL DISABILITIES "NASA KUCA"

CT DESCRIPTION

The project idea contributes to reducing the use of plastic and non-degradable packaging
by making new products from empty cigarette packs and other waste paper and cardboard. It
will contribute to the preservation of raw materials, save energy, and reduce the generation
of waste through repeated use and recycling. Implementing the project idea, employment
conditions will be created for people with developmental disabilities. Engaging them in the
manual production of paper and cardboard products (using Japanese technology) can give
them an opportunity to develop a higher degree of personal independence.

The solution introduces the development of bio-additives that will make the paper waterproof,
recyclable, and biodegradable and the purchase of equipment for the manual and semi-
automatic production of paper products from paper waste, including paper food delivery
containers.

By organizing campaigns that would help raise the level of paper and cardboard collection,
then developing a training program for working in the production of paper products with
the establishment of cooperation with other organizations, it is expected that the adopted
approach will be upscaled to local communities across Serbia and contribute to the inclusion
of alarger number of people with developmental disabilities. The support provided amounts

to 27,000 US §.
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IMPLEMENTING PARTNER:
CITY OF NOVI PAZAR

/O PROJECT DESCRIPTION
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Previously, four fuel oil boiler rooms were utilized to run the Public Utility Company (PUC)
“OseCina,” which is in charge of district heating in the municipality, using coal and 2200 tons
of fuel oil annually. Boilers powered by fossil fuels were switched out for hardwood biomass
boilers at the PUC’s initiative.

The innovative proposal suggests producing heating chips from trimmed orchards left over
from growing raspberries. Since the area produces fruit, pruned waste is currently burned in
the fields. The PUC intends to gather the trash from clipped fruit and make chips for heating.

This would be the first instance of trimmed orchards
being utilized to make chips for heating in Serbia.
Through a total installation of 2.85 MW of renewable
energy, the project would save 4.653 tons of CO,
equivalent annually. Wooden chips in excess would be
sold. The project’s financial outcomes are excellent,
and the funded activities will improve PUC’s routine
operations. Ash produced from burning wood chips
and trimmed waste will be used as fertilizer. This

initiative is co-financed by 94,000 US §.
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The company used a fuel oil boiler room with two I b ; :'Z-_"
boilers, using 2200 tons of fuel oil annually. For | L )
both financial and environmental considerations, | F i
[ELATION
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a 9.2 MW gas and biomass boiler room was
built, and the company itself will produce the
biomass. It will make wooden chips from the
purchased wood, and fruit residues from the
production process will be dried to an adequate
moisture content to be used as fuel in the boiler.
The leftovers from the squeezed fruit (used for
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making juices) will be utilized 100% for powering
the boiler room.

The support enabled the purchase of the dryer. The purpose of the boiler
room is to produce the saturated steam required for technical processes. The
existing boilers operate at a productionrate of about 12 t/h during the months
of June through December, when fruit processing technology demands are
at their peak. Recuperation of condensate is, during the summer months,
approximately 75-80%. Ash, as a product of burning biomass, is intended
for use as fertilizer. Recirculation is further achieved by recuperation. By
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replacing two old boilers, the estimated reduction in CO, equivalent is 4,200
tons per year. The solution is supported by 130,000 US §.



CIRCULAR
VOUCHERS

In November 2022, the Public Call for the Improvement of Cooperation
Between Academia and Businesses in the Field of Circular Innovations
was announced by UNDP. Out of over 40 applications, the 12 best
innovations received “circular vouchers” worth 10,000 US each as an
incentive for further development, leading to practical implementation.

These innovations envisage the use of bio-waste in energy production,
composting and manufacturing of new products (cosmetics, paint,
varnish, ecological adhesives), as well as wastewater treatment in
wood processing industry to make innovative bio-products. Some of
the solutions propose using new technologies (artificial intelligence,
software and applications) to decrease the emission of pollutants from
thermal power plants, optimisation of electricity consumption, as well
as transition from fossil fuels to renewable energy sources. The voucher
winning ideas also include production of biodegradable bags from
natural materials and breeding of insects whose larvae can decompose
plastic. All these innovations were proposed by renowned scientific and
research institutions in Serbia.
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1. REVALORIZATION OF WASTE -USE OF WASTE EGGSHELL
AND USED COOKING OIL FOR BIODIESEL AND PELLET

2. DEVELOPMENT OF A1 MODEL FOR PREDICTING EMISSIONS
OF POLLUTING MATERIALS FROM TPP "KOLUBARA"
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3. ALGAE IN FUNCTION OF GHG REDUCTION

4. EXTRACTION AND ENCAPSULATION OF BIOACTIVE COMPONENTS
FROM WASTE RESOURCES FROM RASPBERRY PROCESSING

N0



5. BIOTON - B10-PIGMENTS FROM WASTE
FOR INDUSTRY OF COATING AND PAINTING

6. BIO-POLYOLS FROM AGRICULTURAL AND INDUSTRIAL

WASTE (A1IW) FOR NEW CIRCULAR PRODUCTION OF ECOLOGICAL

ADHESIVES (GLUES)
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7. SOLID STATE TRANSFORMER - DEVELOPMENT OF
ISOLATED SYSTEM FOR MONITORING AND DIAGNOSTIC
OF ELECTRO-ENERGY SYSTEM

8. MODULAR COMPACT TRIGENERATION SYSTEM
OF NET ZERO ENERGY CONSUMPTION - "ENERGY CUBE"
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9. CONDENSATE FROM HYDROTHERMAL TREATMENTS OF WOOD -
WASTE AS RESOURCE FOR INNOVATIVE BIOPRODUCTS

10. OPTIM1ZATION OF PARAMETERS FOR PRODUCTION
OF BIODEGRADABLE AND COMPOSTABLE BAGS




11. POTENTIAL OF INSECTS IN DEVELOPMENT
OF SERBIAN AGRICULTURE

12. COMPROMISE BETWEEN THE PRODUCTION OF QUALITY P1G MEAT
AND PROTECTION OF ENVIRONMENT THROUGH ECOLOGICALLY
SUSTAINABLE AND ECONOMICALLY COMPETITIVE TECHNOLOGICAL PROCESSS
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