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Mira Mileusni  Škrti  (Croatia), Anamarija Farkaš (Croatia), Sanja Tišma (Croatia) 

From wish to action – how does Croatia manage its hazardous 
waste? 
Abstract 

The paper analyzes the hazardous waste management system in the Republic of Croatia with respect to the obligations 
arising from the EU acquis communautaire in the field of environmental protection. Besides analyzing the existing 
legislative regulations and strategic framework, assessments were made of the amounts of hazardous waste produced as 
by-products of the manufacturing and service processes.  

The following data relating to hazardous waste producers were analyzed: air pollution emissions, water pollution emis-
sions, soil pollution, pollution types, emissions of polluting substances, amounts of waste in the reporting year, tempo-
rary storage at the beginning and at the end of the year, waste management at the site of production, waste delivered to 
the waste collecting firm, waste caretakers, and data on hazardous waste export. For hazardous and special types of 
waste, changes in the amount of hazardous waste, collecting, storage, processing and recovery, hazardous waste care-
taking and environmental protection management were analyzed. 

Research results indicate three different factors underlying the functioning of hazardous waste management: effective 
prevention of hazardous waste production, recycling and incineration. All three factors are important for adjusting 
future activities to the EU guidelines for the period of 2014-2020. 

Authors’ recommendations could serve as guidelines for decision makers as well as a framework for the hazardous 
waste management strategy in Croatia. 

Keywords: hazardous waste, hazardous waste management, environmental protection, system analysis, recycling, 
incineration, legislative regulations. 
JEL Classification: Q5. 
 

Introduction  

One of the features of modern, technologically de-
veloped communities is that sooner or later every-
thing becomes waste. There is a whole range of 
materials that are difficult to recycle or are practical-
ly non-recyclable; their accumulation may directly 
or indirectly cause economic, environmental and 
health problems. 

One of the first definitions of hazardous waste was 
put forward in the early 1980s in the USA and it in-
cluded all substances hazardous to human health. It 
deals with waste possessing some of the characteris-
tics that make it dangerous for commercial, industrial 
or other use, and its disposal (explosiveness, flamma-
bility, corrosiveness, toxicity, virulence, radioactivity, 
infectivity). In order to protect the public and the 
environment, most developed countries have intro-
duced laws regulating emissions and the handling of 
hazardous waste in general. 

In Annex IVB of the Basel Convention, disposal is 
defined as any activity that involves the manipulation 
of waste, and does not include the possibility of partial 
recovery of natural resources, recycling, direct or indi-
rect reuse of waste. Waste management, according to 
the same source, includes reduction, collection, trans-
portation, treatment and disposal of hazardous and 
other wastes, including taking care of landfills.  

                                                      
 Mira Mileusni  Škrti , Anamarija Farkaš, Sanja Tišma, 2014. 

The most common definition of sustainable deve-
lopment (according to the Brundtland Commission) 
is “development which meets the needs of current 
generations without compromising the ability of 
future generations to meet their own needs.” Manag-
ing waste in a way that minimizes the toxic effect on 
the present and future generations is an integral part 
of sustainable development.  

Due to the fact that hazardous waste is a threat to the 
environment and human health, special regulations 
have been introduced. These regulations encourage 
special management measures under which hazard-
ous waste is stored separately from ordinary waste 
and is accordingly treated in a different manner. 

Inadequate management of hazardous waste is ma-
nifested through waste disposal in a manner that 
endangers health, a low level of waste recycling, 
inadequate waste treatment or treatment of waste 
with inadequate technologies, insufficient monitor-
ing of waste processing, and a large number of ex-
isting problems that have not been tackled yet. 

In this paper, we present the current state and ana-
lyze the trends for the development of hazardous 
waste collection, treatment and disposal in Croatia. 

The purpose of this research was to collect informa-
tion on suspected, polluted, contaminated and reme-
diated land (soil and groundwater) that has been im-
pacted by past or ongoing pollution through industri-
al/agricultural activities, post-crisis events or acci-
dents. A questionnaire was completed by counties 
and further by towns, municipalities and industries.  
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A pollutant release and transfer register is important 
to the authorities involved in decision making, since 
it provides the basis for prevention of environ- 
mental contamination. This allows agencies to iden-
tify the emission of pollutants, carry out monitoring, 
and thus implement the environmental protection 
policy, define priorities and implement the neces-
sary actions towards integrated environmental pro-
tection, all in the function of sustainable develop-
ment management. Many scientists now believe that 
waste treatment (e.g. thermal processes) resulting in 
generation of energy needed by humankind is the 
key element of sustainable waste management. The 
aim of waste management is to protect people and 
the environment and to conserve resources. 

1. The legal framework of hazardous waste 
management 

The EU economy should grow in a way that re-
spects resource constraints and planetary bounda-
ries, thus contributing to the global economic trans-
formation. It should be competitive, inclusive and 
should provide a high standard of living with much 
less impact on the environment. All resources, from 
raw materials to energy, water, air, land and soil 
need to be managed sustainably. 

The Waste Framework Directive requires that ha-
zardous waste be registered, identified and separated 
from other types of waste. The Directive names fea-
tures that make waste hazardous and these features 
are further specified in the Decision 2000/532/EZ. 

The Basel Convention on the Control of Transboun-
dary Movements of Hazardous Wastes and their Dis-
posal is an international agreement signed by 172 
signatory countries and put into effect in 1992. This 
agreement defines the legal protection of human 
health and environment from potential adverse effects 
of hazardous waste through control of cross-border 
transportation and disposal of hazardous waste. One 
of the intentions of the Basel Convention is to pre-
vent the transfer of hazardous waste from developed 
countries to less developed countries. 

The Landfill Directive stipulates that hazardous 
waste must be separated from other waste types and 
disposed of in specially regulated landfills for ha-
zardous waste while municipal waste is disposed of 
in landfills for non-hazardous waste. 

Siting of hazardous waste management facilities 
depends on various factors, some of which are regu-
lated by law. 

As regards hazardous substances in waste, Directive 
96/59/EC (EU, 1996) requires that equipment with 
polychlorinated biphenyls (PCBs) in quantities 
greater than 5 dm3 should be decontaminated or 

disposed of in a proper warehouse by 2010. (9) Di-
rective 2011/65/EU (EU, 2011a), abolishing Direc-
tive 2002/95/EC (EU, 2002b), prohibits heavy met-
als in all new electrical and electronic equipment 
(EEE) by 2019.  

The Basel Convention, ratified by the EU and all the 
EU-27 countries, touches on the transboundary 
movements of hazardous wastes and their disposal. 
Convention recommendations are implemented in the 
EU through Regulation (EC) No1013/2006, known as 
the Waste Shipments Regulation (EZ, 2006), which 
also refers to the OECD system for the control of 
transboundary movements of wastes destined for re-
covery (OECD Decision C / 92/39 final, as amended 
by the Decision of the OECD C/2001/107 final). 

Some multilateral environmental agreements pertain-
ing to marine pollution by hazardous waste: Dumping 
Protocol for the Convention for the Protection of the 
Mediterranean Sea against Contamination (ratified by 
the EU and seven member states of the EU-27); Ha-
zardous Waste Protocol for the Convention for the 
Protection of the Mediterranean Sea against Conta-
mination (ratified by Malta); Dumping Protocol for 
the Convention on the Protection of the Black Sea 
against Pollution (ratified by Bulgaria and Romania), 
with Annex V of MARPOL 73/78 on prevention of 
pollution by garbage from ships (ratified in all EU-27 
countries) and the Convention on the Prevention of 
Marine Pollution by Dumping of Wastes (ratified by 
most EU member states). There is also the Interna-
tional Convention on Liability and Compensation for 
Damage in Connection with the Carriage of Hazard-
ous and Noxious Substances by Sea (ratified by sev-
eral EU member states but not yet put into effect). 

Priority hazardous substances in surface waters are 
scheduled to be completely eliminated by 2028 in 
accordance with Directive 2008/105/EC. 

On the international level, relevant multilateral envi-
ronmental agreements are: Convention on Long-range 
Transboundary Air Pollution (UNECE, 1979) (and its 
protocols on heavy metals and persistent organic pol-
lutants), Stockholm Convention on Persistent Organic 
Pollutants, Rotterdam Convention on the Prior In-
formed Consent Procedure for Certain Hazardous 
Chemicals and Pesticides in International Trade and 
the Convention on the Transboundary Effects of In-
dustrial Accidents, whose signatories are most of the 
EU countries. Several EU member states are also sig-
natories to the International Convention on the Control 
of Harmful Anti-fouling Systems on Ships. 

Directive 2008/105/EC also introduced environmen-
tal quality standards for all the 33 priority substances 
and eight other pollutants already regulated by the 
existing EU laws (referred to in Directive 76/464/ 



Environmental

 10

EEC (EU, 
Framework 
substances a
ic pollutants
the Commis
or eliminati
these substa
achieve ces
dangerous 
completely 

The legal b
Croatia for 
Managemen
85/07), wh
Strategy of
Sustainable 
the existing
systems for
batteries an
waste oil a
have been e
for the treat
has technolo
waste that c
tries having
pose. Furthe
for the coll
are continuo
dance with 

All decision
of hazardous
on the regul
tion on the 
Hazardous W

2. Method

This study 
tia, located 
The country
population w
the country 
of 75.8/km2

Source: http://

 Economics, Vo

1976b) and
Directive). 

are classified
s, pesticides,
ssion to prop
on of emissi

ances, and an
sation of co
priority haz
eliminated b

asis for haza
the period 

nt Plan of th
hich relies o
f the Republ

Waste Man
g legislation 
r different c
nd accumul

and some typ
established i
tment and re
ogical possib
cannot be pr
g appropriat
er, technolog
lection, stora
ously improv
the possibilit

ns concerning
s waste, as w
lations comp
Control of T
Wastes and T

ology, mate

was conduct
in Eastern E
y is divided
was 4,284,8
is 56,594 km

2 in 2011. 

/hr.wikipedia.or

Fig. 1. Loc

lume 5, Issue 3,

d Annex IX
Thirteen of

d as dangerou
 etc.). The D
pose controls
ions, discharg
nticipates a te
ntamination.

zardous subs
by 2028 at th

ardous waste
of 2007-20

he Republic 
on the Was
lic of Croati
nagement L

and EU dir
categories of
lators, dilap
pes of non-h
in Croatia. H
habilitation o
bilities is exp
rocessed is ex
e technologi
gical and tec
age and proc
ved and dev
ties and mark

g the export a
well as its supe

lying with th
Transboundar
Their Disposa

erials and m

ted in the R
Europe, as sh
d into 21 co
89 in 2011. 
m2, with a po

rg/wiki/Hrvatsk

cation of Croat

 2014 

X of the W
f the 33 pri
us (metals, or
Directive requ
s for termina
ges and losse

erm of 20 yea
. As a result
stances mus

he latest. 

e managemen
17 is the W
of Croatia 

ste Managem
ia (OG 130/
aw (OG 94/
rectives. Spe
f waste, suc
pidated vehi
hazardous w
Hazardous w
of which Cro
ploited, while
xported to c
ies for this 

chnical capac
cessing of w

veloped in ac
ket trends. 

and transporta
ervision are b
he Basel Con
ry Movemen
al. 

methods  

epublic of C
hown in Figu
unties. Croa
The total are
opulation den

ka. 

tia 

Water 
ority 
rgan-
uires 
ation 
es of 
ars to 
t, 13 

st be 

nt in 
Waste 

(OG 
ment 
/05), 
/13), 
ecial 

ch as 
icles, 
waste 
waste 
oatia 
e the 
oun-
pur-

cities 
waste 
ccor-

ation 
based 
nven-
nts of 

Croa-
ure 1. 
atia’s 
ea of 
nsity 

 

Qual
for h
their
port,
trans
al). F
of ha
ous 
final
mina
Haza
Ident
Croa

A qu
were
ative
tivel
or la
sent 
comp
of ha
haza
the c
quan
strea
(NA
inclu
coun

Stati
analy
varia
mate
duce

Y = g

wher
pred
gress
In lin
tor X
there
meas

For t
sever
the r
liqui
haza
mate
value
can b

The 
was 
wast
legal

litative and q
hazardous an
r origin (indu
, and export
sportation, st
Further, quan
azardous wa
waste treatm

lly a survey 
ated sites. Re
ardous Waste
tification and
atia were” us

uestionnaire 
e calculated a
e research w
ly analyzed. 
andfilling ha

to entrepren
panies licen
azardous wa

ardous waste 
collected dat
ntitative anal
ams as per ge
CE codes) w

uded 137 co
nties (out of 2

istical analys
ysis of the no
able (waste 
erials used a
ed) based on 

g (X; ) + , 

re Y R is t
dictor variabl
sion paramet
ne with the r
X is costly or
efore planned
sured, instea

this analysis,
rity of raw m

relation of cer
id or gas), q
ardous. The a
erials X, how
es measured
be expressed 

questionnai
to be applied

te generators
l requiremen

quantitative s
nd special w
ustrial, comm
t) and on th
torage, treatm
ntitative rese

aste generatio
ment faciliti
of suspected

esults of the p
e Manageme
d Manageme
sed. 

method was 
as the mean 
as also done
Data on was

ad to be fille
neurs – haza
sed for the 

aste and to th
managemen

ta and infor
lyses of haza
eographical d

were conducte
ompanies sp
21). 

sis was plann
onlinear rela
stored, Y) w
s predictor v
the nonlinea

the response
le, k  N,  
ter, p  N, a
results of ma
r impossible
d to apply a 

ad. 

 it would be 
materials, Y, a

rtain charact
quantity (t/ye
actual exposu

wever, may va
d via questio

as Z plus a r

re for hazar
d to compan
s, which do 
nts. 

studies were
waste stream
mercial, mun

he activities 
ment, reuse, 
earch includ
on, a survey
ies and capa
d, polluted an
project “Dev
nt System, In

ent of ‘Hot Sp

used and co
and percenta

e and data w
ste collection
ed in the que
ardous waste
collection a

he counties i
nt monitoring
rmation, qua
ardous and sp
distribution a
ed. The analy
patially repre

ned so as to 
ationship of t
with the pro
variables (X,
ar relationshi

    

e variable, X
 Rp is the u

and  is a ran
any experime
e to measure,

proxy Z of 

necessary to 
among the 60
eristics, X, n
ear), hazardo
ure of the ent
ary randomly

onnaires. In t
random error

rdous waste
nies, potentia
not report a

e carried out 
ms based on 

nicipal, im-
(collection, 
and dispos-
ed a survey 

y of hazard-
acities, and 
nd/or conta-
elopment of 
ncluding the 
pot Sites’ in 

ollected data 
age. Qualit-
ere descrip-
n, treatment 
estionnaires 
e producing 
and disposal 
in charge of 
g. Based on 

alitative and 
pecial waste 
and activities 
yzed sample 
esenting 17 

include the 
the response 
ocesses and 
, waste pro-
ip:  

  (1)

X  Rk is the 
unknown re-
ndom error. 
ents, predic-
, and it was 
X, which is 

observe the 
00 entities in 
nature (solid, 
ous or non-
tities to raw 
y from the Z
that case, X

r. 

 generation 
al hazardous 
according to 



Environmental Economics, Volume 5, Issue 3, 2014 

 11 

Most of the counties have similar information re-
garding hazardous waste issues: 

List of companies and individuals who have pre-
sented plans for interventions (schools, hospitals, 
factories, auto workshops, auto mechanics, print 
shops, municipal companies, banks, homes for the 
elderly, INA oil industry, etc.). 

Waste management plans submitted by waste pro-
ducers that annually produce more than 150 tons of 
non-hazardous waste and/or more than 200 kg of 
hazardous waste. 

Data from the Environmental Pollution Registry on 
the types and quantities of produced, collected, 
processed and exported hazardous waste.  

Processing and waste handling are key issues that arise 
at the time of hazardous waste generation up to its safe 
long-term storage. Ideally, waste can be stabilized, 
detoxified or disabled by an appropriate treatment. 

Hazardous waste is transported in trucks, railway 
wagons, tugboats and boats. Truck transportation is 
most common. At the same time, small truck trans-
portation is most dangerous. Carriers of hazardous 
waste should be given special training and special 

equipment such as gloves, masks and coveralls. 
Such trucks have special registration plates, desig-
nated markings, are equipped for safe transportation 
of hazardous waste and should not be used to trans-
port other products. 

3. Results and discussion 

Data analyses of general descriptions of companies, 
services and production according to the nature of 
operation showed a high percentage of engagement in 
collection of hazardous as well as non-hazardous 
waste. Less than 50% of all companies carry out the 
treatment, recovery and disposal of non-HW and HW. 

Half of the companies that responded provided 
NACE codes for activities other than HW manage-
ment. The majority of companies deal with both 
hazardous and non-hazardous waste. Some of them, 
whose main activity is related to oil and oil deriva-
tives, reported no activities related to non-hazardous 
waste. The companies that perform different opera-
tions with hazardous and non-hazardous waste 
usually carry out more activities related to non-
hazardous waste. Figure 2 presents the nature of 
operation according to non-hazardous waste vs. 
hazardous waste. 

 
Fig. 2. Nature of operation 

The results include estimates of hazardous waste 
streams and trends in Croatia and the ways of its 
treatment and disposal. Estimates indicate that sig-
nificant amounts (up to 30%) of hazardous waste 
streams are not reported. The analysis shows that 
95% of collected waste is treated and recovered, 
while 3% is exported. Submitted information on the 
procedures indicates that most of the waste is treated 
in accordance with the procedures involving incine-
ration of waste on land, followed by the procedures 
involving recycling and reclamation of metals and 
metal compounds, procedures involving recycling 

and reclamation of organic substances not used as 
solvents as well as procedures related to regenera-
tion of acids or alkalis. 

According to available data, generated hazardous 
waste is collected by specialized companies. In ad-
dition to the information provided, it should be 
noted that some companies thought that contracting 
a specialized company and reporting to the State 
Bureau of Statistics would suffice. These companies 
were not aware of the reporting obligations they had 
in relation to the Registry. 
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The amount of produced hazardous waste is much 
bigger than that of non-hazardous waste. Companies 
engaged in different operations with hazardous and 
non-hazardous waste usually perform more activities 
related to non-hazardous waste. Some types of waste 

are collected solely on demand (asbestos), and most 
companies schedule collection of waste oils from ser-
vices and industry. Companies mostly collect on de-
mand from industries. Scheduled collection also refers 
to industry, but with lower significance (Figure 3). 

 
Fig. 3. Collection 

Approximately 30% of companies apply validation 
through sampling, but 15% of companies with own 
laboratories and 10% with a reception area for vali-
dation and sampling ensure better performance. 
(Figure 4). 

More than 45% of companies use chemical-physical 
treatment of organic hazardous waste and more than 
40% pay for hazardous waste disposal. More than 
30% of companies did well regarding the chemical-
physical treatment of inorganic hazardous waste and 
even more than 20% charge an entry fee when pick-
ing up hazardous waste. Some companies highlight 
the fact that entrance fee is charged for all types of 
waste, except for special waste regulated by the 
Ordinance on Waste. Those who pay for hazardous 

waste have exposed the following types of waste: 
lead-acid batteries, waste oil, waste vehicles and 
other fuels. Waste lubricating oil is mentioned as the 
component recovered for reuse. About 20% of com-
panies reported to the Croatian Environmental 
Agency components recovered for reuse and 14% 
reported material recovered for recycling. 

Thirteen percent of companies used cement kilns for 
incinerating hazardous waste and none of them used 
landfills. Packages containing residues of hazardous 
substances or contaminated with hazardous sub-
stances, absorbents, filter materials, solid wastes 
containing dangerous substances and calcium hy-
droxide were deposited in storages of disposal ca-
pacity from 1500tpa up to 40000tpa. 

 
Fig. 4. Types of treatment 
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More than 90% of companies offered training 
courses in environmental management for em-
ployees. There was a person responsible for envi-
ronmental protection in more than 80% of compa-
nies. From 50 to 80% of companies have an envi-

ronmental protection department, a quality ma-
nual, an environmental protection manual, and 
measure and report emissions to the environment 
and experienced an environmental audit (see Fi- 
gure 5). 

 
Fig. 5. Reporting and environmental management 

In general, hazardous waste producers temporarily 
stored their waste in a designated space, within ap-
propriate containers, until they delivered it to autho-
rized hazardous waste collectors. 

Manufacturing companies are faced with economic 
difficulties leading to discontinuation of production 
and outsourcing of some activities. The majority of 
contacted companies do not have a person responsi-
ble for environmental protection and there is a gen-
eral lack of awareness of hazardous waste genera-
tion and reporting obligations. Further, companies 
often do not perform all activities according to the 
registration. There are significant differences among 
licensed companies in size, capacity and efficiency 
(in terms of tons of waste per worker). Small and 
medium sized companies depend heavily on remu-
neration provided by the Eco Fund. The main activi-
ty of big companies with a license is not related to 
waste; they treat waste they generate and their con-
sumers’ waste. There is limited specialization and 
only a few companies cover the whole of Croatia. 
These usually have established environmental pro-
cedures and provide training. There is some over-
lapping in reporting obligations (to the Croatian 
Environmental Agency and the Ministry of Envi-
ronmental and Nature Protection, Ministry of Econ-
omy, Ministry of Labour and Pension System and 
Ministry of Entrepreneurship and Crafts). 

County-level administrative departments have no 
data on suspected, polluted, contaminated and re-
mediated land (soil and groundwater) impacted by 
past or ongoing pollution through industrial/ 
agricultural activities and disposal activities, post-
crisis events or accidents. They only keep records of 
the municipal waste disposal sites. Hence, in order 
to fill the questionnaire, they have to pay to the Re-
gional Office for Cadaster (SGA) for concrete in-
formation. According to the existing regulations, 
counties are not required to keep records of sites 
contaminated with hazardous waste, since hazardous 
waste is under state jurisdiction. 

5. Hazardous waste management in Croatia vs. 
hazardous waste management in the EU 

Hazardous waste management implies implementa-
tion of the prescribed measures for waste collection, 
transportation, storage, treatment and disposal; it 
also includes supervision of all activities and taking 
care of all amenities, including facilities after the 
completion of management. Hazardous waste dis-
posal is done taking into account the geological, 
hydrological, topographical and climatic conditions 
and the distance from settlements. 

The EU-27 member states, along with Croatia, 
Norway and Turkey, generated a total of ca 2.6 bil-
lion tons of waste in 2008, or roughly 5.4 tons per 
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person, about 3.7% of which was hazardous (Euros-
tat Waste Data Centre, 2011; data reported accord-
ing to the Waste Statistics Regulation). 

Hazardous waste is disposed of in landfills for 
hazardous waste where it is incinerated and physi-
cally or chemically processed. As regards treat-
ment, a significant proportion of hazardous waste 
is recycled or burned as fuel. As regards total 
waste, disposal still dominated (50%) over recy-
cling (45%) in 2008 in the EU-27, Croatia, the 
Former Yugoslav Republic of Macedonia, Norway 

and Turkey together, whereas 5% was sent to inci-
neration. International Standard Industrial Classifi-
cation of all Economic Activities enables connect-
ing waste generation and economic activities, 
which makes it easier to create indicators for mea-
suring the quantity of hazardous waste.  

Figure 6 represents the amount of hazardous waste 
generated in the EU-27 per member state, expressed 
in kg per inhabitant and year. Hazardous waste cov-
ers all economic sectors and households, including 
waste from waste treatment (secondary waste).  

 
Source: Eurostat (Last update: 06-12-2013). 
Notes: (1) Two parts of the figure have different scales for y-axes. (2) 2004 not available. (3) 2004 estimate. 

Fig. 6. Hazardous waste generation by economic activity (kg per capita) 

Figure 6 shows the amount of all types of hazardous 
waste generated per capita in 2004 and 2010. Large 
amounts for Estonia (6.7 tons per capita) are due to 
oil shale while for Bulgaria (1.8 tons per capita) they 
are a result of copper ore extraction. Large amounts 
for Serbia (1.6 tons per capita) are also related to 
mining and quarrying. Apart from these special cases, 
the generation of hazardous waste in the EU member 
states and countries that are not members, given in 
Figure 6, show the 2010 trends, which vary from 
small amounts of hazardous waste, like 16 kg per 
capita in Croatia and 26 kg per capita in Greece, to 

large amounts, such as 477 kg per capita in Finland 
and 747 kg per capita in Luxembourg. 

Taking into account the possibility of transboundary 
pollution, it is clear that a global response is neces-
sary in the fight against possible disasters, caused by 
inappropriate treatment of hazardous waste. 

The increasing scale of environmental pollution has 
created new governance challenges. According to 
the Eurostat data, the production of hazardous waste 
in Croatia was significantly lower in 2010 than in 
2004 (Figure 7).  

 
Source: Eurostat (Last update: 06-12-2013). 

Fig. 7. Generation of hazardous waste in Croatia (unit kilograms per capita) 
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Hazardous waste landfills are sometimes placed on 
locations that are practical but not adequate, which 
then leads to potential threats to groundwater, to 
leakage of toxic substances into rivers and lakes, or 
to the risk of skin contact if, for example, children 
play in the area. 

Hazardous waste management often requires a risk 
assessment in case of a disaster due to improper 
handling. Further, it is necessary to predict all the 
possible answers if a risk event should occur. This is 
a potential danger not only for people but also for 
other living creatures and the whole ecosystem. 
Identification of species that the risk event may 
jeopardize and the ways in which this could happen 
is by far more complex than the risk assessment for 
human health only. 

Hazardous waste can be characterized on the basis 
of the risk it poses as high-risk waste, intermediate 
risk waste or low risk waste. 

Accidents with hazardous waste must be immediate-
ly reported to the state regulatory agencies and local 
institutions responsible for security. Prompt accident 
reports, among other things, contain information on 
the quantity of released hazardous substances and 
detailed information about the type of threats. Ha-
zardous waste poses a serious risk to the ecosystem 
and to human health if it is not treated securely and 
in accordance with regulations. 

5.1. Ecological aspects of hazardous waste man-

agement in Croatia. Pursuant to Article 41 of the 
Waste Act, it is necessary to procure a permit issued 
by the Ministry of Environmental and Nature Pro-
tection for implementation of activities related to the 
disposal and/or recovery of hazardous waste. These 
activities include collection and storage of hazard-
ous waste. Handling of hazardous waste in Croatia 
is based on the obtained licenses and can be imple-
mented in the following ways: incineration, incorpo-
ration of brick products, regeneration of solvents 
and acid neutralization, solidification and stabiliza-
tion, sterilization and disinfection, electrolysis and 
dilution. Permits for handling particular categories 
of waste, which are subject to special rules, are is-
sued according to the defined criteria. In the area of 
hazardous waste management, the Croatian Envi-
ronment Agency (CEA) is responsible for providing 
reliable information and data on waste. In this area, the 
agency’s activities are: 

to collect and compare data on hazardous waste 
in accordance with the Waste Act and its by-laws; 
to maintain the management information system; 
to prepare and develop indicators of hazardous 
waste; 

to prepare reports on hazardous waste mana-
gement; 
to participate in the preparation and implementa-
tion of projects in the field of hazardous waste; 
to improve the quality, quantity, availability and 
comparability of hazardous waste data. 

In order to establish a system of hazardous waste 
management in small and medium-size enterprises, 
one should start from technical and technological 
capacities for the collection, storage and treatment 
of hazardous wastes, developed in accordance with 
the supply and demand of the market. Individual 
economic entities have been granted permits for the 
collection, transport and temporary storage of ha-
zardous waste. In addition, there are several smaller 
specialized facilities in Croatia that were built for 
the recovery and treatment of hazardous waste. In 
certain industrial facilities, it is possible to recover 
and treat certain types of hazardous waste. 

Environmental Health Department of the Croatian 
National Institute of Public Health promotes activities 
related to the management of medical waste and in-
forms the public about the health and environmental 
protection aspects of hazardous waste. 

The decision-making process and regulatory frame-
work for monitoring export and transportation of 
hazardous waste in Croatia is fully compliant with the 
Basel Convention on the Control of Transboundary 
Movements of Hazardous Wastes and Their Dispos-
al. Croatia has established special systems for the 
collection of special categories of waste such as bat-
teries and accumulators, end-of-life-vehicles, waste 
oil and some categories of non-hazardous waste. 

Import of hazardous waste is prohibited. Transporta-
tion of hazardous waste in the Croatian territory 
may be carried out by a person registered to perform 
such activities, provided that person has a decision 
prescribed by the Waste Act (OG No. 178/04, 
111/06, 60/08 and 87/09). 

Given that there are no landfills designated for ha-
zardous waste in Croatia and the possibilities of 
energy recovery or incineration are limited, most of 
Croatian hazardous waste destined for disposal is 
exported to other countries. 

5.2. Technological aspects of hazardous waste 

disposal. On the technical level, engineers as well 
as businesses and regulatory institutions have dis-
carded many ideas of hazardous waste treatment as 
being unverified and unreliable. Scientists and engi-
neers in the field of entrepreneurship have modified 
their knowledge of chemical production processes 
within the framework of geology and hydro-
geology, thus improving the necessary equipment 
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and techniques for recovery and improvement of 
hazardous waste disposal. 

Many technologies tested in pilot projects were 
proven to be efficient on a large scale and industry 
encourages such technological research with the aim 
to achieve a common technological foundation. 

Technological progress has provided new possibili-
ties of solving the problem of environmental pollu-
tion from the technological, financial and timing 
aspects. Owing to the application of new technolo-
gies, laws and regulations, the process of hazardous 
waste management has been significantly changed in 
the last 20 years. The most important technologies for 
hazardous waste management include: pollution pre-
vention, recycling and reuse, waste minimization, 
chemical treatment and detoxification, destruction, 
stabilization and land disposal. The least attractive 
among them is the possibility of land disposal from 
the viewpoint of the responsibility for long-term ex-
posure to hazards and impact on the environment. 

Conclusions 

Inadequate hazardous waste management in Croatia 
may be linked to waste disposal with inadequate 
health care, with the lack of recycling where possi-
ble, with avoidance of waste recovery and with the 
lack of supervision of hazardous waste transfer. 

The lack of awareness and capacities to report have 
been identified as relevant challenges. These can be 
tackled by targeted awareness raising campaigns for 
hazardous waste and reporting obligations. It is rec-
ommended that these activities be targeted at com-
panies that produce similar types of hazardous 
waste, e.g. those engaged in water transport. Further 
training is also needed for the hazardous waste man-
agement system while the roles of different stake-
holders and institutions (counties, Eco Fund, statis-
tics) need elaboration. 

Research results indicate three different factors un-
derlying the functioning of hazardous waste man-
agement: effective prevention of hazardous waste 
production, recycling and incineration. All three 
factors are important for directing future activities 
according to the European guidelines for the period 
of 2014-2020. 

Reporting procedures among the counties and the 
central level should be strengthened. 

Given the large number of municipalities and cities in 
Croatia, the establishment of an integrated system of 
hazardous waste disposal sites and hotspots is consi-
dered almost indispensable on the county level. A 
formal record, which should be kept on the county 
level, would summarize all the data collected from 
municipalities/cities. This would enable the counties 
to manage their polluted sites and hotspots. Further-
more, it would provide a basis for monitoring, inspec-
tion and identification of the needs for collection, 
storage and treatment of hazardous waste within each 
county. Keeping records on the municipality/city 
level is simply too demanding for annual compari-
sons of hazardous waste amounts and the status of 
identified hotspots and dump sites. 

Regulations should be changed in such a way that 
newly identified suspected sites have to be reported 
to the Croatian Environment Agency. 

Research devoted to the development of the hazard-
ous waste management system in Croatia resulted in 
a clear picture of hazardous waste generation at the 
national level.  

Generation of hazardous waste should be reduced 
and if this is not possible, hazardous waste should 
be managed so that it is sorted and separated, i.e. 
treated at the place of generation and transported 
safely to the place of final treatment and/or landfill. 
The methods by which hazardous waste will be 
treated must be the least hazardous to human health 
and environment, and the public should be informed 
about the risks to public health and environment in 
cases when hazardous waste is being improperly 
treated, stored, transported, disposed of, or other-
wise poorly managed. In treating hazardous waste, 
possibilities provided by new technologies should 
be used as well as the ICT solutions wherever con-
venient. 

The hazardous waste management plan should be 
continuously improved. Data analysis done in this 
research provides a base for a potential increase of 
the ability of relevant central and local authorities to 
carry out annual inventories of waste generation as 
well as to improve the data collection system and 
develop or upgrade certain segments of the Waste 
Management Information System. In this way, re-
porting obligations can be easily fulfilled on a na-
tional, international or EU level. 
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