
139

Working group “Violet”
Refused-Derived Fuel from 
Municipal Solid Waste to reduce landfills 
(REFREsh DanUBE) 

abStraCt

The REFREsh Danube project aims to reduce the landfilled amount of municipal solid waste, which is a 
source of water and soil pollution, by its use as refuse-derived fuel in the cement industry of Novi Sad 
(Serbia). The main actors involved are Lafarge Beočin Cement Factory, Municipality of Novi Sad, JPK 
Čistoća (waste-management company) and experts from interdisciplinary fields. The project addresses 
societal challenges on climate change, air, water and soil pollution as well as using the municipal solid 
waste as an alternative energy source in response to H2020 and Europe 2020 Strategy.
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BaCkGRoUnD oF ThE PRoBlEM

the environment is the basis for economy, because the economy depends on 
natural resources in order to satisfy the constant growing human needs, but in 
order to preserve the environment for future generations we need to develop 
mechanisms for protecting the environment without reducing the economic 
activity and conducting economic activities without destroying the environ-
ment. then a question arises: how can we use our resources for achieving a 
certain economic growth and at the same time contribute to the environmental 
conservation? Where is the balance?

are landfills causing health and environmental problems, or they might be 
used as economic resources? it all depends on human awareness and ac-
tions. the methane emissions have a negative impact on climate change, the 
leachate from landfills contaminate the ground water and soil, but this process 
can be decreased by having a more proactive and productive approach in 
terms of using the waste in order to produce energy1. 

leachate from municipalities’ landfills represents a potential health risk to 
both surrounding ecosystems and human populations. environmental and hu-
man health risks arise from exposure to hazardous substances in groundwater, 
surface water, gaseous emissions and dust evolutions as a leakage through 
the barriers of new engineered landfills, dispersal from older landfills without 
barriers or as a result of ineffective leachate or gas treatment prior discharge. 

for older landfills, the implementation of measures to prevent release into 
the environment is less well defined, whilst leachate contamination of the en-
vironment is less likely from modern landfills as a consequence of engineered 
barriers and leachate collection, but the risk still exists. leachate contains 
inorganic and organic elements. xenobiotic compounds (xocs) are generally 
classified as the hazardous substances occurring in the leachate. these can 
be toxic, corrosive, flammable, reactive, carcinogenic, teratogenic, mutagenic 
and ecotoxic, among other hazards, and can also be bioaccumulative and/or 
persistent.

chemicals that soak into the earth can pose serious risks to the environ-
ment both in terms of soil contamination and water safety. much of the world’s 
water sources come from the ground and the penetration of chemicals into 
underground aquifers and surface waters can cause severe toxic effects.

1 europe`s objective: recycle more waste and send less to landfills, http://www.eea.europa.
eu/articles/europe2019s-objective-recycle-more-waste
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lInkS WITh ICPDR anD hoRIZon 2020 ChallEnGES anD PRIoRITIES

the european environment agency (eea) in 2010 has reported that municipal 
solid Waste2 was 524 kg per capita on average in 2008 in eu-27. the increase 
on number of households and growth in household consumption had a signifi-
cant impact on growth in waste volumes. most of the waste is deposited in 
landfills which in many eastern european countries have become a serious 
ecological problem. 

in 1994 at the convention on cooperation for the Protection and sustain-
able use of the danube river (danube river Protection convention), which 
was ratified in 1994, one of the main objectives mentioned was the conserva-
tion, improvement and rational use of surface waters and groundwater3 which 
international commission for the Protection of the danube river (icPdr) will 
implement. also, the same document stated to use the “best available tech-
niques” in order to have a lower impact on the environment and ensure the 
sustainable development of the danube river Basin.

2 according to the oecd/ eurostat questionnaire on waste, the municipal waste includes 
household and similar wastes (commerce and trading, small businesses, office buildings and 
institutions), such as bulky waste, garden waste, and market cleansing waste.
3 https://www.icpdr.org/main/icpdr/danube-river-protection-convention.

Tab. 1. Xenobiotic compounds found in MSW landfill leachate originating from plastics3.

Compound Use

chloroethene plastics and vinly productions

xylenes plastics, solvents, paints

2-meth/4-methoxyphenol drug, plastics

benzenetricarboxyl acids plastic softeners

n-tricosane plastics and intermediates

styrene plastics, rubber

diphenylethers plasticisers

aldehydes plastics, solvents

phthalates plastics

aromatic sulphonates detergents, plasticisers, azo dyes

sulphones and sulphonamides plasticiser and intermediates

phosphonates plasticiser, solvent, antifoaming agents
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european union gives a special attention on waste policies and analysis 
from legislation and guidance on waste treatment options, e.g. landfilling (1), 
to waste incineration (2;3); from framework legislation and strategies, e.g. the 
thematic strategy on the Prevention and recycling of Waste (4) to the Waste 
framework directive (5). there are also broader policies, such as the 7th envi-
ronmental action Program (6) and the resource efficiency roadmap (7) under 
the europe 2020 strategyi.

according to the first report output of a joint pilot project on improving the 
implementation of waste policies, in 2011, 40% of treated municipal waste was 
recycled or composted, up from 27% in 2001. nevertheless, the majority of 
countries of danube river Basin, and especially the countries of south east 
europe (Bosnia herzegovina, serbia, croatia, Bulgaria and romania) still land-
filled more than 90% of their municipality solid wastes.

those countries need to achieve the eu targets on diverting waste from 
landfill by making an extraordinary effort in order to achieve the target of 50% 
recycling by 2020. in addition, municipal waste is primarily a public sector re-
sponsibility and the current economic situation in many eu member states 
demands an added focus on how to achieve policy goals most cost-effectively. 
measures as landfill bans on biodegradable waste or non pre-treated munici-
pal waste, mandatory separate collection of municipal waste fractions, eco-
nomic instruments such as landfill and incineration taxes, and waste collec-
tion fees that give incentives to recycling, new methods as refuse-derived 
fuel (rdf) can play an important role in incentivizing a shift up the waste hier-
archy (figure 1).

Fig. 1. The EU Waste hirearchy
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in general, countries using a broad range of instruments have a higher mu-
nicipal waste recycling rate than countries using very few or no instruments. 
the analysis in this project proposal aims to improve understanding of the dy-
namics of moving towards better municipal waste management, by new meth-
odologies, as plastics from householders can be fuel produced by shredding 
and dehydrating solid waste (msW) with a Waste converter technology.

STaTUS qUo

the general state of waste management in serbia is inadequate, and it poses 
public health and environmental hazards. uncontained and untreated leachate 
from waste dumps contaminates aquifers and surface waters (italian ministry 
for the environment, land and sea, 2007). according to eurostat (news release, 
municipal Waste, 33/2013 – 4 march 20134), serbia has 0% re-use of municipal 
waste, which is only landfilled. from the danube river Basin, germany and 
austria are using the msW through incineration, recycling and composting.

the dump site of novi sad is situated at the north-west side of the settle-
ment and has been operational since the 1963. over 1,2 mt of waste has been 
disposed at the site so far. the dump site receives all collected municipal solid 
Waste (msW) of the city of novi sad and the surrounding settlements, with a 
population of approximately 300.000 inhabitants. the amount of msW carried 
into the dump site is estimated at 300 t/day. a separation line for secondary 
raw materials such as plastic, glass, metal and paper was established at the 
site in 2002, in order to decrease the amount of waste for final disposal and to 
extend the lifetime of the dump site. the separation residue with high organic 
content is balled and afterwards disposed at the landfill. Before the separa-
tion line was constructed, all collected waste was directly spread out over the 
landfill, but after the construction, only 30% of total collected waste is directly 
spread (italian ministry for the environment, land and sea 2007)5.

these msW from novi sad can be used in the nearby cement factory (la-
farge Beočinska fabrika cementa), which is only 20 km away from the landfill 
and connected with fairly good transportation routes.

4 https://www.icpdr.org/main/icpdr/danube-river-protection-convention.
5 “assessment of the projects’ potential in the fields of renewable energy sources, energy 
efficiency and forestry management, in the framework of clean development mechanism fore-
seen by the kyoto protocol in the republic of serbia” italian ministry for the environment, land 
and sea. department for environmental research and development 2007.
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oBjECTIVES oF ThE PRojECT

general oBjectiVe
to reduce water, soil and air pollution in the area of novi sad.

sPecific oBjectiVe
the general objective of the refresh danube project is to reduce the landfil-
led amount of municipal solid waste, which is a source of water and soil pollu-
tion, by its use as refuse-derived fuel in the cement industry.
the municipality of novi sad (serbia) was chosen for several reasons:

Fig. 2. Study area within DRB
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– proximity of the cement industry and landfill (20 km apart),

– municipality is large enough to generate the sufficient amount of rdf re-
quired by the cement industry,

– old landfill which does not meet the criteria set by eu,

– 0% re-use of municipal solid waste in serbia,

– existing technology at the local cement factory for the use of alternative 
fuels, such as rdf.

SolUTIonS oF ThE PRoBlEM

a solution for a better use of the msW can be as refuse-derived fuel in ce-
ment factories. the burning process in the kiln creates favorable conditions 
for the use of refuse-derived fuel including high temperature, alkaline envi-
ronment, oxidizing atmosphere, large heat-exchange surface, good mixture of 
gases and products, and sufficient time for the disposal of hazardous wastes.

the use of alternative fuels will help reduce the costs of cement produc-
tion. the average energy demand for the production of 1 ton of cement is about 
3.3 gj, which corresponds to 120 kg of coal with a calorific value of 27.5 mj 
per kg. energy costs account for almost 30-40% of the total costs of cement 
production6. the substitution of fossil fuels with alternative fuels will help re-
duce energy costs, providing a competitive edge for a cement plant using this 
source of energy.

furthermore, thanks to waste management, less waste will have to be 
dumped or burnt. the use of waste-derived fuel in the process of clinker pro-
duction has certain advantages, such as: waste treatment does not require 
any additional source of heat; there is no increase in discharges to the atmos-
phere; it is much cheaper to adapt a cement kiln to waste incineration than 
build a new one; it is in accordance with the eu directive 92/c130/01 concern-
ing hazardous waste incineration.

the building materials sector is the third-largest co2 emitting industrial 
sector worldwide. the cement factor represents 5% of the total anthropogenic 
co2 emissions. Because of the importance of the cement industry, it is impor-
tant to evaluate and develop improvement options for reducing carbon dioxide 
emissions and to maintain an efficient production at the same time. during 
cement production process, around 0.92 t of co2 is released for each ton of 
clinker produced.

6 http://climatetechwiki.org/technology/energy-saving-cement.
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alternative fuels can be used to reduce the cost of product and lower co2 
emission. co2 emission values for the different fuels used in cement produc-
tion are presented in table 2. rdf releases less co2 than coal for the same 
energy production. refuse-derived fuel (rdf) is produced by shredding and 
dehydrating solid waste. it consists largely of combustible components of mu-
nicipal waste such as plastics and biodegradable waste. the waste material 
is screened to remove the recyclable fraction (e.g. metals), the inert fractions 
(e.g. glass) and separate the fine wet putrescible fraction (e.g. food and gar-
den waste) containing high moisture and high ash material before being pul-
verized. the wet organic materials can then undergo further treatment such 
as composting or anaerobic digestion, and can be used as a soil conditioner 
for landfill restoration work or be landfilled. in some cases, the putrescible 
fraction is kept in place to enable the mass of material to be dried through 
biological treatment (the process of ‘dry stabilization’).

in order to efficiently implement the use of rfd in the municipality of novi 
sad, several specific actors have to be involved and develop a collaboration. 
this crucial actors are the local waste management and collection company 
– jkP Čistoća, the municipality of novi sad, since they are the owner and 
decision maker for waste management in the region, and the cement factory 
lafarge Bfc as the user of rdf within this area.

lafarge BeoČin cement factorY (lafarge Bfc)
the lafarge Bfc started using rdf in 2008, so it already has all the necessary 
infrastructure and technology for its stocking and appropriate co-combustion. 
its maximum capacity is of 24,000 t/year of rdf co-combustion which substi-
tutes for 25% of the necessary fossil fuel. the rdf can be obtained from the 
msW coming from novi sad and its neighbouring municipalities. lafarge com-
pany can have an impact on local ecosystems. it has been working in partner-
ship with WWf international since 2000 to protect and promote biodiversity at 
its sites. the group aims to implement Biodiversity management Plans in all its 
quarries and cement plants by 2020. lafarge has made significant progress in 
reducing its co2 emissions, thanks to improvements in kiln energy efficiency, 
the increasing use of non-fossil fuels and the development of new lower-car-
bon cement solutions. it achieved +69% in cement production since 1990, yet 
only +27% in net co2 emissions.
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municiPalitY of noVi sad (grad noVi sad)
novi sad is the second largest city in serbia, and it is the administrative seat 
and capital of autonomous Province of Vojvodina. according to the latest cen-
sus (2011), the wider administrative area of the city has a population of 341,625 
inhabitants. it was founded in 1694, and is located on the banks of the danube 
river. the total land area of the city is 699 km2, while the urban area is 130 km2. 
towns and villages in adjacent municipalities of sremski karlovci, temerin and 
Beočin, share the same public transportation and are economically connected 
with novi sad. today it is an industrial, financial and cultural centre of the re-
gion. the mayor of novi sad is miloš Vučević, and the current member of the 
city council in charge of urban planning, housing and environmental protec-
tion in novi sad is nemanja starović.

PuBlic Waste-management comPanY (jkP Čistoća)
Public company jkP Čistoća was founded in 1954 and it was controlled by 
the municipality of novi sad, which continues to this day. its actions included 
cleaning and washing of the streets, removing household trash, catching stray 
dogs etc.
By using the msW of novi sad, along with the reduction of the amount of 
waste going to the landfill, the rdf won’t need to be transported for long dis-
tances and the whole process can be kept local by reducing significantly the 
transportation costs. this project can help the municipality to reach the target 
of 50% recycling by 2020 established by eu, create new employment opportu-
nities and boost the economy of the area.

Tab. 2. net Co2 emission factor of different fuels



148

RolE oF naTURal hERITaGE anD SUSTaInaBlE DEVEloPMEnT 
oF ThE DRB

in the danube river Basin district management Plan (2009) is underlined that 
many urban agglomerations in the region continue to discharge the municipal 
solid waste into the danube river Basin. landfills in the danube river basin 
(drB) present great risk as source point of pollution, since it is very likely to 
have leaching of toxic chemicals into surface water or ground water7.

these waters are all tributaries of the danube river and therefore can be in 
direct contact with it within time. decreasing the possibility of leachate forma-
tion due to the removal of hazardous waste from landfills in the drB can bring 
an important contribution to maintaining or even lowering the water pollution 
in the drB and therefore preserving the natural heritage that the danube river 
and its tributaries represent.

the long term effects of significant waste reduction could be reflected in 
lower toxicity of landfill leachate and lower pollution of soil and water around 
the landfill. however, the immediate effect of significant waste reduction would 
be reflected in lowering of co2 production by lafarge Bfc due to usage of rdf.

WP 1 – Project management

1.1. orGaniSation StruCture

the underlying philosophy of the refresh danuBe project needs a manage-
ment coordination scheme involving both vertical (thematic task, tt) co-ordi-
nation as well as integrative horizontal approach co-ordination, giving rise to 
certain sub-activities are inter-dependent.

1.2. projeCt MonitorinG and Control

Project monitoring and control will be undertaken by a representative group 
of the key members form 2-3 partners. all Project management tasks and 
appointed Project management group (Pmg) shall be supported by a variety 
of management tools described below and additional tools set up at the kick-
off meeting. the Project management group will monitor all costs/ activities/ 
results.

7  chapter 2, danube river Basin district management Plan (2009)
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tHe projeCt ManaGer

the coordinator shall appoint a Project manager who will serve the Project 
management group. s/ he shall assume day-to-day responsibility for the mon-
itoring of the project with respect to milestones, deliverables, resources used 
and technical tasks.

tHe projeCt adMiniStrator

the coordinator shall appoint a Project administrator to assist the Project 
manager. they will act as link between the Project management and the Pro-
ject coordination functions within the project.

tHe projeCt pr ManaGer

the Project Participants shall appoint a Project Pr manager who shall repre-
sent the project at external meetings and further the dissemination activities 
of the project, along with other members of Pmg. the Pr manager will also 
ensure the dissemination activities are implemented within the established 
timeframe and the results are exploited as agreed.

1.3. ManaGeMent toolS

projeCt Web Site CoMMuniCationS tool

the coordinator will establish and manage a web-based communications 
system and administrative tool as a subsidiary project management activity. 
this incorporates the development of a project web-based communications 
tool Box which will enable all Project documentation to be deposited elec-
tronically for fast retrieval. the tool Box will also contain Project and Work 
Packages progress to facilitate communication.

1.4. projeCt reportS

Within the process for report production, sufficient time and effort will be al-
located to the requirement of proper report review. the project envisages pro-
ducing a variety of reports:
regular 6 monthly management reports, annual reports (scientific and techni-
cal), interim assessment – consolidated administrative and technical docu-
mentation, proceedings from workshops, final report.
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WP2 – learning from Best Practice

2.1. ColleCtinG tHe knoWledGe froM beSt praCtiCe

the implementation of the refresh danube project in novi sad municipality 
relays on the existing technologies that are being used in developed countries 
present in the drB. several studies already reported on rdf use in different 
industries (turkey, germany, austria) and therefore they will be invited to par-
ticipate as consultants in order to obtain the “know how” of the best practice 
(Bt) already implemented in other countries and on the eu level.
meetings and field trips with scientists from several countries (austria, ger-
many, turkey) will be arranged in order to transfer their knowledge about the 
use of rdf to the partners of refresh danube project:
– oschatz – Plants for energy and environment from germany, which pro-

vides infrastructure for rdf usage,
– eurorec srl., udine, italy – company who organizes and manages house-

hold waste separation
– salonit anhovo cement factory, anhovo, slovenia – usage of rdf and 

knowledge on technology,
– thermo team, austria and italy – production of rdf from msW.
different authorities, such as environmental agencies and local communities 
will be involved in order to present to the local public the process of incinera-
tion in cement factories and its positive impact on the environment through 
existing examples:
– municipality of trbovlje, slovenia – vicinity of lafarge cement production 

with  rdf,
– a.P.a.t. (agenzia per la Protezione dell’ambiente e per i servizi tecnici) – 

italian environmental agency who deals with licensing for the use of rdf.

2.2. adaptinG of tHe beSt praCtiCe

since not all the factories use the same technologies, thorough analyses will 
be done to evaluate the necessary adaptations of the Bt for this specific case. 
strong relationship and collaboration between cement industry lafarge Bfc, 
municipality of novi sad (grad novi sad) and public waste management com-
pany (jkP Čistoća) will be developed and coordinated.
the technical report of the best practices regarding rdf within re-
fresh danube project will be presented and could serve as knowledge 
transfer for other countries and industries that would like to implement 
the refresh danube in their case.
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WP3 – Building the infrastructure and netWorking

3.1. netWorkinG betWeen Main aCtorS

in order to achieve better communication and understating of the problems 
and interests of each partner, the efficient communication network will be 
developed. Weekly meetings regarding technical issues will be performed as 
well as video conferences with remote experts.

3.2. purCHaSe of tHe required SpeCifiC equipMent

specific bins for household waste separation will be purchased and installed 
within the municipality. moreover, the mechanisms for stealing prevention of 
the profitable waste will be taken into consideration by installing underground 
locked bins. in addition, transport means for waste transportation to the rdf 
producing facility will be purchased.

3.3. realization of tHe rdf produCinG faCilitY

the realization of the rdf producing facility will be based on the economic and 
logistic assessment of costs. therefore, the specific location (or locations) will 
be determined after producing the study.

Fig. 3. Partners networking within project
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WP4 – enVironmental monitoring

4.1. MonitorinG of Water, Soil and air

Water, soil and air samples will be collected around the area of the landfill, the 
cement factory and novi sad, also biomonitoring of the nearby water courses 
and air biomonitoring will be performed by mossbags and lichen samples for 
the evaluation of the current state of the environment and will be repeated 
every two years for the next 10 years to monitor the changes. the presence 
of toxic compounds that come from landfill lechate will be measured (table 1), 
PoPs (Persistent organic Pollutants) and Vocs (Volatile organic compounds) 
and heavy metals that can be generated and dispersed in the environment 
from inappropriate incineration of rdf and standard operation Protocols. 
Water, soil and air samples will be collected and analysed by the laboratory 
for environmental sciences of the university of nova gorica, while the bio-
monitoring studies will be performed by the department of life sciences of the 
university of trieste.

WP 5 – economic and logistic assesment 

5.1. eConoMiC aSSeSSMent

the refresh danuBe project will envisage a cost-Benefit analysis and the 
calculus of energy efficiency developing economic indicators to measure the 
economic impact of the refuse-derived fuel and the energy return on invest-
ment in order to assess the economic efficiency of this alternative fuel. the re-
sults shall be used to argue the high efficiency of rdf (for cement factory, the 
municipality and other stakeholders) – if the results will be above the efficien-
cy of other fossil fuels, but if the results will be lower, then to create scenarios 
to assess the environment impact for the future and remedial economic cost.

5.2. loGiStiC aSSeSSMent

the added value of the project refers to economic assessment based also on 
technical parameters delivered by the cement factory regarding the energy 
power of rdf and calculating the benefits compared also to the technical pa-
rameters of other fossil fuel by using mathematical simulations and software 
for analysing the feasibility of the rfd.
the appropriate placement of the stocking facility will be assessed consider-
ing the distance from the landfill and the cement factory. also, the logistic 



153projects – working group “violet”

analysis shall consider the dead times when the msW is not being collected 
(for example during the holidays). the cost minimization is the primary man-
agement goal. in this project 2-3 logistic models will be applied in order to 
assess which one is the best.

WP 6 – knoWledge transfer and dissemination

6.1. knoWledGe tranSfer – tarGet GroupS: expertS
‘knowledge transfer’ is an important aspect of the project, since it involves the 
distribution of knowledge and ensuring its availability for future users in the 
danube river basin. the technical aspects of knowledge transfer in this pro-
ject will include explicit knowledge about the technical standards and all other 
steps in the process in a clearly written procedure. the experts will offer their 
knowledge to other countries and communities who will decide to use rdf.
apart from sharing the technical standards, it is important to recognize the 
tacit knowledge that exists within the good practice example(s) and we will try 
to disseminate these forms of knowledge as well. knowledge transfer in this 
project will be achieved through publication of research outputs, and through 
different professional events and networking. this project will also provide 
domain-specific expert advice and training of external clients.

6.2. diSSeMination – tarGet Group: General publiC
in order for the project to succeed on a larger scale, it is important to dissemi-
nate the accumulated knowledge to other countries and regions as a good prac-
tice example. it is important to reiterate that the information produced by the 
project will be used and disseminated beyond its lifespan. this information will 
be disseminated through a final report to the european commission and other 
stakeholders, scientific events, research papers, leaflets, published manual.
Perhaps the most important resource for knowledge transfer concerning our 
project would be a manual that covers the technical and other aspects of the 
project. in this way, other factories could easily use and implement good prac-
tice examples generated by this project. in addition, leaflets will be produced 
that inform the general public about the most important aspects of the project in 
a simple and clear manner. of course, the reports and scientific events/papers 
would also be an important contribution to dissemination of knowledge towards 
the scientific (and indirectly laymen) community. this information will have 
management relevance for at least five years beyond the project’s closure.
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ConClUSIonS

this project would promote international cooperation among researchers from 
diverse fields, including social sciences and humanities, in an interdisciplinary 
context. chemists, biologists, environmental experts, engineers and econo-
mists will be involved. the project will implement a transdisciplinary approach 
through the involvement of non-scientists as well: representatives from the 
cement industry, the municipality, the national and international institutions 
on energy, environment etc. the project will use the synergies of partnership 
of the public and private sectors, in order to provide an acceleration of tech-
nology development necessary to meet the eu policies regarding the clime 
changes and energy policy goals for 2020.

the refresh danuBe will address societal challenges on climate ac-
tion, environment, resource efficiency and raw materials, as mentioned in the 
h2020 guidelines, Work Program 2014-2015. it is directly related to managing 
waste as a resource, and to the organizational, management and behavioral 
changes in the businesses. it is important to underline that the project involves 
a smes (jkP Čistoća – municipal waste management company) which will 
contribute to the project’s results as well as benefit from the achieved knowl-
edge and expertise.

this project will contribute to the creation of new jobs in novi sad area by 
employing people in the project management and in the different steps of the 
process from collection of plastic to its transformation in rdf. this aspect is 
in full compliance with eu waste policy and could create an additional 400.000 
jobs within the eu – as serbia started the negotiations with eu this year in 
january. the project will raise societal awareness concerning the efficient 
use of the environmental resources and the use of municipal solid waste as an 
alternative energy resource by its separation and transformation in rdf.

the results of the refresh danuBe project are in line with the europe 
2020 resource-efficient europe flagship – in particular with its milestone that 
by the year 2020 waste will be managed as a resource – the eco-innovation 
action Plan, the communication innovating for sustainable growth: the raw 
material initiative strategy.
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loGICal FRaMEWoRk

Intervention
objectively Verifiable 

Indicators
Sources and Means 

of Verification
assumptions

overall objective/Goal

To reduce air, soil and water 
pollution in Novi Sad area

Environmental monitoring of air, 
soil and water

Periodical technical reports

Specific objective/Purpose

to reduce the landfilled amount 
of municipal solid waste, which 
is a source of water and soil 
pollution, by its use as refuse-
derived fuel in the cement 
industry

1.The daily amount of plastic 
transformed in RDF which does 
not go in the landfill

2. The reduction of the 
production of CO2 by co-
combustion of fossil fuels 
with RDF

Reports 1. Collection and separation 
of waste (plastics) by the 
community is at a low level 
of awareness

2.The Serbian legislation 
framework based on EU 
standards for meeting 
international obligations

Expected results/ output

1. Sharing good practices from 
expert to expert

2. Building the infrastructure for 
transforming the plastic to RDF

3. Environmental monitoring of 
air, soil and water

4. The cost and benefit 
assessment of the economic and 
energetic efficiency of RDF

5. Logistic assessment of where 
to set up the storage facility 
(or to build more than one), 
the transport path, how many 
transportation equipment to be 
bought etc.

6. A model on how to implement 
RDF use in other regions (with 
particular criteria for the 
necessary conditions)

1. Improvement of 
implementation plan

2. Realization of the 
infrastructure and equipment

3. Assessment of the quality of 
air, soil and water

4. Assessment of the efficiency 
of co-combustion of RDF 
compared to fossil fuels alone

5.Assessment of the 
logistic efficiency of project 
implementation

6. A technical manual

1. Implementation Plan

2. Progress reports

3. Environmental 
monitoring sheets

4. Report

5. Report

6. The existing manual

1.Economics of waste 
management becomes more 
and more complicated

2. A series of environmental 
laws in line with EU regulations 
for waste and wastewater 
disposal was passed in 2011 
in Serbia

3. There is a gap present in the 
existing Waste Management 
Plans in nations as Serbia, 
Bulgaria, and Romania

4. Increasing of the disposal 
costs, waste transports

5. The diversified nation’s 
legislation frameworks are a 
high challenge for the project
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activities (and process)

1. Site visits and workshops 
in order to learn good practices 
from other countries which have 
implemented the use of RDF 
in the cement industry

2. To build the necessary 
infrastructure for RDF, 
including storage facility and 
transportation equipment (for 
collecting, storage, preparation, 
shredding and transportation 
from storage facility to cement 
factory)

3. Environmental monitoring 
of air, soil and water

4. Cost and benefit assessment

5. Logistical efficiency 
assessment

6. Knowledge transfer to other 
urban areas in Serbia and other 
countries which are not yet 
using RDF

7. Dissemination process at 
local, national and international 
level

1. No. of site visits and 
workshops

2. No. of built facilities, 
equipment etc.

3. Assessment on the quality 
of air, soil and water

4. Assessment on the economic 
efficiency of RDF compared to 
fossil fuel

5.Assessment of the 
logistic efficiency of project 
implementation

6. A technical manual

7. No. of press conferences, 
no. of workshops, no. of 
attendances in other local, 
national and international 
events, no. of leaflets, 
brochures etc.

1. Reports, photos etc.

2. Purchase documents

3. Environmental 
monitoring reports

4. Project Report

5. Technical Reports

6. The existing manual

7. Samples, minutes, 
attendance lists, photos, 
reports etc.

1. Communication problems, 
the countries involved al speak 
different languages. Translation 
of the manuals in the languages 
of the involved countries

2. Co-management Boards and 
Agencies and all stakeholders

3. High costs of Environmental 
Impact Assessment (EIA), as 
a process of evaluating the 
environmental impacts of the 
proposed project. 
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