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Abstract: Waste disposal is one of the main issues of today’s world in terms of environmental protection,
sustainable development and economic growth. One of the less researched subjects is the security aspect
of waste disposal and management. This topic includes environmental, political, and economic aspects.
This paper examines the approaches to waste disposal in regard of hazardous waste management and
disposal, nuclear waste management and disposal, etc. and their impact on complex issues of national,
regional, and global security, and possible conflict generation. The paper includes the analysis of the in-
terviews with security and waste management experts in the Republic of Serbia and United Arab Emirates
and presents a model for the approach to waste management and disposal that includes the security aspect.
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1. INTRODUCTION

uring the last two decades, the question of waste disposal and its consequences on econo-

my and environment is starting to be in the focus of academic and professional researchers,
as well as governmental agencies and private companies. Nevertheless, one of the aspects of
waste disposal is often neglected; it is the security aspect (Fischhendler, Katz & Feitelson, 2016)
that encompasses environmental, economic, and political aspects, too.

Even though there is not enough research, existing studies on this topic have included the issues
of solid waste management (Bezergianni, Dimitriadis, Faussone & Karonis, 2017), medical
waste management (Awodele, Adewoye, & Oparah, 2016), disaster management (Mohnkern,
2019), various hazardous waste management (Gomez-Delgado & Tarantola, 2006), cross-border
security (Fischhendler, Katz & Feitelson, 2016; Happ & Bruns, 2017), E-waste (Mitra & Mitra,
2018), nuclear waste management (Kermisch, 2016), water and water infrastructure security
(Ostfeld & Salomons, 2004; Baer & Gerlak, 2015), and even military forces security manage-
ment regarding the waste management (Bosetti & Bridges, 2009).

This paper aims to examine the approaches to waste disposal in regard of hazardous waste
management and disposal, nuclear waste management and disposal, etc. and their impact on
complex issues of national, regional, and global security, and possible conflict generation. The
paper includes the analysis of the interviews with security and waste management experts in the
Republic of Serbia and United Arab Emirates and presents a model for the approach to waste
management and disposal that includes the security aspect.
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2. SECURITY ASPECTS OF WASTE DISPOSAL - LITERATURE REVIEW

Environmental security and national security are recognized by many countries during the last thirty
years, one of the first countries that included environmental issues in national security was US in 1991
(Funke, 2011). European Union defines the waste as “any substance or object which holder (manu-
facturer) gets rid of, intends to get rid of or to which he is required to get rid of” (Nowacki, 2020).
Organization for Security and Cooperation in Europe for the beginning of 21* century has put more
focus on the issues of environmental security, stability of the countries and the possibilities of conflict
generation (OEBS, 2015). Inadequate waste disposal and management can cause not only a threat to
human health but generate social and political conflicts on both inter-national and intra-national levels.

2.1. Solid waste management

Solid waste also lately plays significant role in security strategies because some types of waste
like plastic waste, which comprises from 10 to 12 per cent of solid waste (Bezergianni, Dimitri-
adis, Faussone & Karonis, 2017), can cause chemical accidents in case of fire, etc. Solid waste
dumping sites cause major concern in certain parts of Russia for example (Sverdyukov, 2014),
and illegal dumping sites are concerned as main issue in African countries (Fazzo, Minichilli,
Santoro, Ceccarini, Della Seta, Bianchi, Comba & Martuzzi, 2017). Even in developed coun-
tries, there is a question of security risks of solid waste dumps on the urban areas in their vicini-
ty (Fazzo et al. 2017). Some of the countries that have heavy industry close to densely populated
areas, such as Israel, tend to give more focus on regulation that provides complying with the
higher waste management standards, nevertheless due to geographical and political problems,
wider cooperation is often impossible (Alleson, Levin, Brenner & Al Hmaidi, 2013).

2.2. Hazardous waste disposal

World Health Organization treats hazardous waste and its disposal as one of top environmental
issues (Fazzo et al. 2017). Hazardous waste has many definitions and one of the most applicable
is the one from the US Environmental Protection Agency that states the following:

Simply defined, a hazardous waste is a waste with properties that make it dangerous or ca-
pable of having a harmful effect on human health or the environment. Hazardous =~ waste is
generated from many sources, ranging from industrial manufacturing process wastes to bat-
teries and may come in many forms, including liquids, solids gases, and sludges. (n.d.).

Hazardous waste is differentiated from other solid waste as the one that contains substances or
has characteristics that might make it harmful to human health or the environment. Hazardous
waste includes the waste that derives from standard production processes (various solvents),
the wastes deriving from petroleum refineries and pesticide industries, wastewaters, various
sludges, discarded or not used chemical products, mercury containing products, etc. In many
countries, especially in Asia, there is a growing concern over illegal hazardous waste disposal
sites, where also many criminal activities (money laundering, hazardous waste smuggling, etc.)
are connected to hazardous waste illegal disposal (White, 2016).

Hazardous and non-hazardous waste is prone to accidents and there are professional and scien-
tific efforts to develop secure techniques of waste identification and treatment in the potential
accidents or disaster scenarios (Kiss Leizer & Tokody, 2017).
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2.3. Nuclear waste disposal

Nuclear waste can be considered as a type of hazardous waste. Nuclear disasters in Chernobyl
in 1986 and Fukushima in 2011 have also raised the concern on the impact of nuclear waste on
human health and environment. The greatest security concerns are storing used nuclear fuel and
possibilities of use of weapon grade plutonium (Taebi & Kloosterman, 2008). One of the issues
in the focus of scientists is the strategic security aspect of short term and long-term possible
incidents in regard to nuclear waste disposal (Kermisch, 2016).

2.4. Medical waste disposal

During the last decade, there is increased awareness of the problems associated with medical
waste disposal (Awodele, Adewoye, & Oparah, 2016), and the initiatives and programs for safe
medical waste disposal, because of serious consequences on public health in case of inadequate
medical waste disposal and treatment.

2.5. E-waste disposal

During the last decade e-waste is the highest rising type of waste (Martin & Harris, 2017).
E-waste often comprises of various hazardous materials: lead, mercury, chromium, same as
different chemicals in plastic parts. Asian countries are especially threatened by the growing
amount of e-waste and illegal e-waste disposal and illegal “recycling” (Cui, 2013; White, 2016;
Fazzo et al. 2017) that cause major security risks. Nevertheless, this is more complex issue, be-
cause many poor countries actually serve as e-waste dumping ground for developed countries
like USA and Japan (Monika, 2010).

2.6. Wastewater

Netherlands, for example, face the problem of wastewater disposal, amid the climate changes
effects and increasing risk of floods (Markus, & Savini, 2016). The example of situation on Pal-
estinian-Israeli border shows the challenges of wastewater disposal as a major security issue,
because water resources have long been in the focus of security strategists, but the disposal
and treatment of wastewater hasn’t (Alleson, Levin, Brenner & Al Hmaidi, 2013; Fischhendler,
Katz & Feitelson, 2016). This issue is important also in the countries prone to natural disasters
like earthquakes such are New Zealand, California in the US, British Columbia in Canada, etc.
(Mohnkern, 2019). The issue of precedence of security over sustainability remains one of the
open questions for scientists, politicians, and the inhabitants of the volatile areas alike (Fis-
chhendler, Katz & Feitelson, 2016).

2.7. Cross-border cooperation

Some of the issues of waste disposal and management are often settled in the programs of cross
border cooperation, like the issues between Ukraine and Belarus that are collaborate through EU
funded programs. But even those programs are influenced by different policies of waste categori-
zations, as they are in both countries inherited form Soviet times and EU proposes new classifica-
tion, policies and procedures (Happ & Bruns, 2017). Waste management (Alleson, Levin, Brenner
& Al Hmaidi, 2013) initiatives exist in conflict prone regions, but the implementation of those ini-
tiatives, especially in the long-term basis remains one of the, currently, often unsolvable problems.
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3. MATERIALS AND METHODS
3.1. Objectives and survey design

The objective of the empirical part of the research is to examine the approach to waste manage-
ment in the Republic of Serbia and United Arab Emirates, as countries with different geograph-
ical location and economic development status. The series of interviews has been organized in
Belgrade, Serbia and Dubai, United Arab Emirates from September 16, to November 8, 2019
through in-person and online structured interviews. The participants have been chosen from ac-
ademics in the fields of security, law, economics, environmental studies, disaster management,
and waste management, same as the professionals from the matching areas. The academics and
experts have been given one open question regarding security aspects of waste management, to
identify main security problems regarding the waste disposal in their respective countries and
overall.

3.2. Description of the sample

Eighteen academics and experts in the fields of security, law, economics, environmental studies
or protection, disaster management, and waste management have been interviewed, eleven from
Serbia and seven from United Arab Emirates. From Serbia, the participants have included: one
academic from interdisciplinary field (security, economics, and environmental engineering), two
academics from the field of security studies, one from the field of economics and one form envi-
ronmental studies. Experts from Serbia have included: two security experts, one environmental
expert, one waste management expert, one disaster management expert, and one expert from the
legal field. The interviewees from United Arab Emirates have included three academics from the
field of security studies, one from the legal field, two experts from waste management studies
and one environmental expert. Demographical profile of the participants is given at Table 1.

Table 1. Demographic variables

Code Name | Country Position Experience (years)
P1 Serbia Security expert >20
P2 Serbia Environmental expert 11-15
P3 Serbia Academic (security) <5
P4 Serbia Academic (economics) 11-15
P5 Serbia Academic (environment) 6-10
P6 Serbia Security expert 6-10
P7 Serbia Disaster management expert 11-15
P8 Serbia Waste management expert 11-15
P9 Serbia Academic (interdisciplinary) 11-15
P10 UAE Academic (security) 6-10
P11 UAE Academic (security) 11-15
P12 UAE Academic (security) >20
P13 UAE Expert (waste management) >20
P14 UAE Environmental expert 11-15
P15 UAE Expert (waste management) 11-15
P16 UAE Academic (law) 11-15
P17 Serbia Academic (engineering management) 6-10
P18 Serbia Expert (law) 11-15
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4. RESULTS AND DISCUSSION

Academic researchers and experts from Serbia (P1, P3, P9, and P18) agreed that the current reg-
ulative is mostly in lieu with European Union laws; nevertheless, they noted the implementation
of existing laws regarding waste management as a crucial problem for the future security strat-
egies that would include environmental aspects. Environmental researchers and experts from
both countries emphasise the lack of education as the key threat for implementing future waste
management programs same as political frictions on national, regional and international levels.

Academics and experts in Serbia (P17, P6, and P2) noted the necessity for understanding the
role of emerging new technologies in identifying waste disposal problems (illegal waste sites,
etc.) in developing countries. One academic (P17) suggested the great potential of using drones
to identify illegal waste disposal sites. The participants form UAE (P10, P11, P12, and P12) em-
phasised that in UAE new technological solutions are already implemented, but that there is not
enough awareness of the security threats that e-waste and, especially hazardous waste pose to
the countries and regions and the possibilities of conflict generation in the future regarding the
water safety and provision for all.

Academics and experts from UAE (P10, P13, P14, and P15) have stated the success of the pro-
grams implemented in order to reach the goal of reducing the quantity of waste discarded into
landfills to zero and converting solid waste into energy by using innovations and new technolo-
gies that can be implemented not only in various countries with similar economic development
and similar geography, but in many developing countries too.

Academics from both countries (P3, P4, P5, P10, P11, and P12) emphasized the importance of
using academics’ and experts’ opinions based on robust research in developing any waste dis-
posal strategies in regard to security aspect. Also, academics and experts (P1, P2, P7, P8, P13,
P14, and P15) from both countries, agreed on the financial concerns that may cause a serious
problem, especially for developing countries, as many of the potential waste management pro-
grams require vast financial funds that are unattainable for developing countries.

Table 2. Major waste disposal concerns

Regulative implementation Financial support

Illegal dumping sites Non usage of experts’ opinions

Education of citizens Not enough awareness se of the new technologies impact
Hazardous waste accumulation E-waste accumulation

Source: Authors based on interviews

Based on the results of the interviews, the authors propose a model for waste disposal man-
agement that can be implemented in developed countries such as United Arab Emirates, and
developing countries such as Serbia.

The first action is developing waste management procedures that would derive from existent and
future regulative (which could be called as Action zero) on national and international level that
would tackle waste disposal issues in terms of various kinds of waste. The second step would
be developing of waste management procedures based on national and international legislation
that would be developed on the level of local communities, companies, and other organizations.
The third stage would be education of public servants, companies, various organizations, and
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entire population, especially youth on the importance on developing waste management pro-
grams that will ensure future generations with the foundation of the waste management system
that takes into the account security issues. This activity needs to be implemented with serious
effort in order to avoid popular trends not based on scientific results and to keep away from any
political bias.

The fourth segment would be implementation of security policies and procedures in regard
of environmental security that would provide for national, regional and international security
and monitoring of those policies by academic and professional experts in the field in order to
propose potential corrective steps. Almost simultaneously, the cooperation phase would insure
exchange the data and successful examples between the countries with similar geographical
and economic situation and developing of joint waste management ventures. And the last phase
would be the evaluation of the whole process in order to develop potential new legislation and

policies, same as educational programs.
Regualative
A [ J ~
Evaluation Procedures

Monitorning J [Immplementatinn/

Figure 1. Proposed model of waste management cycle

Source: Authors

5. FUTURE RESEARCH DIRECTIONS

This study has limitations in terms of methodology and scope of data. For the future research
ore extensive research could include specific issues, in depth surveys and using statistical meth-
ods in analysing collected data from various countries.

6. CONCLUSION

This paper examined literature on the approaches to waste disposal in regard of hazardous
waste management and disposal, nuclear waste management and disposal, etc. and their impact
on complex issues of national, regional, and global security, and possible conflict generation.
The paper has included analysis of the interviews with security and waste management experts
in the Republic of Serbia and United Arab Emirates and presented a model for the approach
to waste management and disposal that includes the security aspect. This model encompasses
regulative and its implementation, education, monitoring of activities, with the emphasis on in-
tersectional and regional and wider cooperation, same as the evaluation of the whole cycle and
corrective steps.
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