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Abstract. The European waste policy is focused on reducing the negative impact of waste, eliminating the unhealthy use of resources, and on better waste management. The aim of this paper is
to analyse Romania’s waste management practices in the EU context. The research methodology is
based on a quantitative and qualitative analysis. The descriptive data analysis reveals significant differences among EU countries in terms of the municipal waste generated and the recycling rate. The
municipal waste generated registers decrease, whereas there are significant increases in terms of the
recycling rates in the EU countries. The qualitative research is based on the analysis of structured
interviews among stakeholders, relevant for the waste management in Romania. The information
obtained based on interviews was processed using NVivo and the main findings are focused on recommendations for improving the waste management system. We have identified a lack of adequate
public support in the waste field due to insufficient awareness programs, lack of operator’s obligation
for separate waste sanitation, people’s discouragement to separate their household waste, and lack of
bins to separate collection. The correction of identified weaknesses could lead to an improved waste
management system, feasible only through an active involvement of stakeholders.
Keywords: community-based initiative, sustainable economy, municipal waste management, recycle, household consumption, policy recommendations, stakeholders’ perception.
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Introduction
In the last decades, the economic growth of the European Union countries has generated an
increase of life standards and consumption. The production and income have surged and,
due to a moderate and low inflation rate, the average purchasing power of people has also
risen, especially in the Eastern and Central Europe. This is also the case of Romania (Căilean
Gavrilescu & Teodosiu, 2016). This lead to an increased volume of generated waste from
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producing goods and as well from consumption. The increasing volume of waste has brought
the need to find solutions, which are included in what we call waste management. The idea
is to use this waste in certain ways, to avoid the landfill and negative effects of environment
as much as possible. The European Union is highly concerned in this matter, elaborating and
implementing appropriate strategies. The European waste policy is focused on reducing the
negative impact of waste and on a better waste management. The prevention of extreme waste
generation and the promotion of recycling will increase the efficiency of resources used in the
European economies and will reduce the negative impact on the environment.
The amount of waste recorded has increased in many countries, so in this context waste
management is gaining more and more importance. At the same time, economic activities
are inconceivably linked with the environment (Albu, 2017). Many developed countries use
advanced waste management techniques that have proved useful in creating opportunities for
recycling and reusing waste. These techniques have allowed an increase in the rate of recycling waste (46.59% of the total waste generated in Germany) and minimized waste disposal
on land (0.64% of the total waste generated in Sweden) (Eurostat, 2014). The zero-waste
concept has been adopted by policy makers because it stimulates sustainable production and
consumption, optimal recycling and resource recovery, but zero waste programs are being
implemented in many countries without a holistic zero waste strategy. Without integrating
and promoting zero waste initiatives through a waste management policy, countries cannot
achieve zero waste targets (Zaman, 2015).
Romania is one of the EU countries experiencing difficulties in waste management in
terms of collection, transport, treatment, recovery and disposal. The management of municipal solid waste is predominantly driven by the European policy, based on the need to
protect human health and the environment and, more recently, on sustainability (Lazarevic,
Aoustin, Buclet, & Brandt, 2010).
The purpose of this paper is twofold. Firstly, the paper aims to present the situation of
waste management in Romania, compared with the EU countries that are managing the
waste sector in a proper way. For a precise description of the current situation in Romania,
we have used secondary data provided by Eurostat.
Secondly, the aim of the paper is to analyse the disparities between the objectives of Romanian national policies and the actual reality to provide general recommendations related
to the involvement of all key factors for an optimized waste management. For this, we have
conducted an exploratory research based on qualitative interviews with relevant stakeholders.
To reach the interviewed persons (experts and representatives of public institutions), we have
used a snowball sampling methodology.
Our study analyses the most recent literature and highlights its important aspects. These
are the starting points of our research, which is grounded on the most recent studies. The
structure of the paper is logically developed, accordingly to the objectives followed. Firstly, it
includes a relevant literature review and it continues with the analysis of waste management
in Romania in the EU context – which includes the methodology, aspects on municipal waste
in the EU, an analysis on waste management practices in Romania, a correlative analysis on
some waste indicators, and a waste management stakeholders’ perception in Romania. In
this way, the analysis on waste management in Romania has a triple perspective, fact which
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provides the novelty of this research: in the context of UE, from the national and local point
of view and, respectively, from the stakeholders’ viewpoint. The paper is finishing with discussions and conclusions to this research.

1. Theoretical framework
Previous studies have approached the waste management in Romania (Almași, 2013) or the
projects in this field, focusing on municipal waste management (Popescu & Pintilie, 2013)
and the challenges posed by the selective collection of municipal waste (Târţiu, 2011).
The paper reflects the state of the art in Romania and covers the missing information
in research, associated with the involvement of communities in the field of waste management, taking into consideration the formal studies that have investigated the sector of waste
management in the early stage of Romania’s access to the EU (Scorțar, Lazăr, & Zagan Zelter,
2009).
Improving the waste management system by increasing the efficiency of activities in this
field is a prerequisite for improving the environmental quality of cities (European Commission, 2010a).
The objectives of a sustainable waste management system are to protect the health of the
population, to promote the quality of the environment, to develop sustainably, and to provide support for economic productivity. To achieve these objectives, sustainable solid waste
management systems need to be fully integrated by local authorities in cooperation with the
private sector.
The factors that can contribute to a sustainable waste management system (Karak, Bhagat,
& Bhattacharyya, 2012) are:
–– considering waste management a priority at all governmental levels;
–– increasing access to resources for waste management departments;
–– establishing a computerized data management system on the quantities of waste taken
over;
–– providing the infrastructure for the extension of basic waste services;
–– increasing municipal monitoring and enforcement capacity, especially about the billing of waste services;
–– providing information and awareness programs among local businesses and communities to encourage reduced waste generation and acceptance of recycling tools.
Part of the work of recycling waste derived materials is performed by informal collectors,
people with low living standards, without a stable paid job. Despite the social and health
problems associated with informal recycling, it offers significant benefits in economic terms,
and therefore, should be maintained (Wilson, Velis, & Cheeseman, 2006). The best choice
would be to integrate the informal sector in the waste management system, thus aiming to
improve the living and working conditions of those involved.
The public education for environmental awareness and the generation of a sense of coproduction and partnership in waste separation have been proven to be the determinants
of most success cases in cities from developed countries (Charuvichaipong & Sajor, 2006).
Lack of civic culture correlates with the absence or weakness of autonomous civil society
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organizations, as well as with the non-participatory mode of administration of the municipal
authorities.
Public participation is considered essential for the success of recycling schemes. Recycling
policy and legislation must gear towards promoting people-centred approaches in recycling
with public education as the main driver towards increasing public participation (Bolaane,
2006). Very often, initiatives in the field of waste do not take into account the perceptions
and attitudes of the public representatives and the municipal waste recycling schemes. Even
though the public is aware of recycling, this does not necessarily translate into participation
in recycling initiatives. Other factors, such as limited direct economic incentives and absence
of “visible” recycling centres, were found to limit the participation in recycling initiatives.
In order to transform landfills into “gold mines”, creative entrepreneurs should have the
capacity to understand the emergent properties of deposition, giving rise to a resource base
(Johansson, Krook, & Eklund, 2012). Landfills are embedded in broader socio-technical
systems, including technology, policies, culture, norms, markets and networks. Since 2009,
several European countries, including Norway, have introduced a total ban on biodegradable
landfills (Report from the Nordic Competition Authorities… 2016; ETC/SCP & European
Environment Agency [EEA], 2013b). This can only be accomplished by using Waste Energy
facilities in combination with materials recycling (Becidan et al., 2015).
The implementation of Extended Producer Responsibility (EPR) to packaging waste and
Waste Electrical and Electronic Equipment (WEEE) is compared and presented as a representative sample of eleven European Union countries (Cahill, Grimes, & Wilson, 2010). The
analysis is based on five indicators: stakeholders and responsibilities, compliance mechanisms, role of local authorities, financing mechanisms and merits and limitations.
Policy-relevant drivers for successful promotion of waste reduction and recycling are
identified from two case study cities in Japan (Hotta & Aoki-Suzuki, 2014). Although incinerators are generally considered a recycling braking factor, in these cases, due to their
high costs related to installation, maintenance or replacement, they represent an incentive to
reduce waste, suggesting that careful consideration is required when the municipality makes
decisions regarding their acquisition. The conclusion would be that better results can be
achieved through a more efficient separation at source or other recycling initiatives.
National policies (Wilson & Williams, 2007) and the application of EU directives at a
state level (EEA, 2009) also play an important part in the efforts made by the municipality
in recycling. A sustained participation of citizens in the correct separation and collection of
recyclable waste depends on attitudes, incentives, presence of children in the household, and
information through direct media. A positive attitude toward recycling and information are
important factors in explaining recycling participation (Vicente & Reis, 2008).
The promotion of recycling schemes and a clear information of the communities’ members are significant factors of success (McDonald & Oates, 2003). It is important to evaluate
the effectiveness of waste reduction promotion materials and the education and information
policies provided by local authorities (Evison & Read, 2001).
The legal and institutional schemes of several EU Member States have been analyzed,
considering all costs and benefits for local authorities through selective collection and assortment (Cunha Marques & Ferreira DaCruz, 2016). There it have been examined whether the
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industry pays for the net financial cost of recycling preparedness or whether the recovery of
extra-recycling costs is through the sale of sorted materials to the consumer through higher
prices.
The influence of individualistic attitudinal factors was compared with more communitylevel (or ecological) variables on recycling behaviour in the context of Belfast, Northern
Ireland (Kurz, Linden, & Sheehy, 2007). These results show that the socioeconomic status of
the area was the strongest predictor of recycling participation, the recycling attitudes and the
sense of community also being important; nevertheless, the general environmental concern
is found to have no effect.
To reduce the amount of waste generated, it is important for the population to know the
categories of waste that can be recycled and ways to avoid waste generation. Certain laws,
as was the ban on the plastic bag, can reduce the amount of waste created (Zaman, 2014).
The amount of municipal solid waste is very variable, and the accumulation of waste
depends on several factors. Consequently, the filling level of the tanks is difficult to estimate
(Nuortio, Kytojoki, Niska, & Braysy, 2006). This is a common situation in waste management
systems. To overcome this problem, expert systems should be used, which could help to define optimal operational management procedures (Gonçalves, 2014). In this context, access
to information on real-time container fill levels through monitoring systems appears to be
explored (Ramos, Morais, & Barbosa-Póvoa, 2018).
Solid waste disposed of daily by the company contains many important constituents. For
example, all kinds of valuable metals such as zinc, copper, nickel, chromium, and lead can be
found. This brings the need to change the traditional linear patterns followed by our society
to recover the valuable resources that man has lost as waste products from daily activities
(Burlakovs et al., 2017).
It is the case of several industries. Production, transport, and construction are generating large quantities of waste. For this reason, construction companies must use a systematic
approach of waste management (Tambovceva & Geipele, 2012). Presenting best practices on
waste management in various areas such as construction and demolition can be helpful in
reducing sustainable waste management. The systematic implementation of these good practices could considerably improve resource efficiency and reduce the environmental impact
by: reducing waste generation, minimizing impacts on transport, maximizing reuse, and
recycling by improving the quality of secondary materials and optimizing the environmental
performance of treatment methods (Gálvez-Martos, Styles, Schoenberger, & Zeschmar-Lahl,
2018).
Some of the major challenges for society today are the poor and low efficiency of recycling electronic waste, the data of collection infrastructure, as well as the considerable lack
of awareness of consumers regarding the potential benefits of electronics recycling, such as
environment and energy savings and raw materials. Recycling of electronic products is more
complex because they contain several different types of equipment integrated in one another
(Tanskanen, 2013).
In developed countries, there are conventions, directives and laws to regulate their disposal, most of them based on extended producer responsibility. Manufacturers take back
items collected by retailers and local governments for safe destruction or recovery of materi-
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als. On the other hand, in developing countries, despite the intents of national regulations
and hazardous waste laws, most e-waste is treated as general refuse, or crudely processed,
often by burning or acid baths, with recovery of only few valuable materials. The burning
of this type of waste produces dioxins, furans and heavy metals which have a negative effect
on the quality of the environment and on the health of nearby residents (Sthiannopkao &
Wong, 2013). The key to the success of electronic waste management is the development of
eco-design devices, the proper collection of electronic waste, the recovery and recycling of
materials by safe methods, the elimination of electronic waste by appropriate techniques,
the ban on the transfer of used electronic devices to developing countries and raising awareness of the impact of electronic waste (Kiddee, Naidu, & Wong, 2013). The key to success in
terms of e-waste management in the developed countries is EPR and Producer Responsibility
Organization (PRO) initiatives (Garlapati, 2016).
A reduction in the amount of waste generated would also be achieved by implementing
the economic and circular production systems like those found in nature, such as the water
cycle (Cobo, Dominguez-Ramos, & Irabien, 2018). The scientific papers in waste management field are suggesting the complexity of the process and the diversity of involved stakeholders (Celata & Sanna, 2014). Thus, stakeholders’ engagement in scenario and policy making as well as impact assessment is essential. More extensive measures should also be taken
to prevent or reduce waste generation, such as applying eco-design rules that can extend the
life of a product, improving its dismantling capacity, or reducing the need for virgin resources
by integrating recycled materials into manufactured products. The holistic sustainable framework here could also be applied to manufacturing processes. It may be useful to inform even
more decision-makers about the best strategies to follow (Taelman, Tonini, Wandl, & Dewulf,
2018). The Community-Based Initiatives (CBIs) active in the waste domain tend to have a
positive effect in the local communities if they have a relatively strong sense of local identity
and existing capacity (Robbins & Rowe, 2012).

2. Methodology
In order to reach the research objectives, we have used data from official statistics (Eurostat),
focusing on some important waste management indicators, such as: municipal waste generated, recycling rate of municipal waste, structure of municipal waste by type of treatment.
Also, our intention has been to deepen the indicator analysis for Romania, but the Romanian
National Institute of Statistics does not currently calculate waste management indicators.
We have analysed the trend of municipal waste generated and recycling rate of municipal waste, comparing the latest value available with a past value. The comparisons of the
indicators’ values among EU countries are highlighted by using appropriate graphic representations. The structure of municipal waste by type of treatment is represented by graphics
showing the latest percentages for the EU countries, but also the dynamics in time of these
percentages for Romania. In order to highlight the trends, another graphic representation
shows the evolution of municipal waste generated per capita in Romania, compared to the
average in the European Union.
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We have also used the correlations analysis – this revealing a predictive relation between
two indicators that can lead to a deep analysis. Further, some supplementary information
can reveal in which of the above situations we can be, the certitude being that corresponding
statistical data vary simultaneously, according to the correlation coefficient. For our research,
we used the Spearman correlation coefficient – appropriate for our analysis, this being an
analysis of variables without normal distribution and with nonlinear variation.
The data on which the stakeholders’ perception in Romania is based were collected between October and March 2017, through direct meetings with initiatives representatives.
The research was meant as a post-project activity for the TESS project (Towards European
Societal Sustainability). Related to Romania case, we initiate a qualitative research based on
30 semi-structured interviews applied to stakeholders acting in the field of waste (experts
and representatives of public/private organizations and CBIs). In order to select the initiatives relevant for the waste management subject, purposeful sampling and snowball sampling
techniques have been used. Thus, the authors have interviewed 11 community-based initiatives across North-East and North-West Romania development regions.
To carry out the qualitative research, a semi-structured interview has been used, which
has been applied directly to community-initiatives representatives. From the transcript corpus, we have selected a sub-set of descriptive variables from the database for the descriptive
analysis, covering initiatives’ characteristics and their input regarding waste management
policies and good practices. We have identified circa 10 variables relevant for the research
objective.
A first key descriptor was the number of people involved in the initiative, which was covered by the question “who actively contribute or are associated in any way with the initiative
(they may work there, participate in meetings or decision making, give/spend time, contribute to activities, running events, etc.)”. The answers to this question varied quite substantially
as initiatives varied not only in size, but also in their definition of active participants. 75% of
groups had less than 50 active participants.
Regarding the legal form, the initiatives in Romania are generally registered Non-governmental organization (NGOs), compared with other countries from Europe, where the community initiatives are charities or trusts. The decision-making process involves the general
assembly, but the decisions are mainly taken by the board, with members selected by vote
by the general assembly.
In the field of waste, the 11 initiatives analyzed have focused on:
–– Food “saving” (both in food and waste) (3 initiatives);
–– Promoting waste reduction and recycling (7 initiatives);
–– Litter-picking (2 initiatives);
–– Recirculating unwanted items (2 initiatives);
–– Repairing and upcycling items (2 initiatives), including teaching repair skills.
Some of these 11 CBIs are involved in one or several activities from those mentioned
above. Only few CBIs have paid employees, and the average number is of 3 staff members,
serving the initiative on full-contract. As a general remark, the number of employees depends on the number of active projects implemented by the initiative. Regarding the agedistribution, most of the initiative staff members are under 30, showing a high involvement
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and commitment of younger generation to the theme of waste management and environment
protection.
Overall, CBIs tend to be young organizations, with many of them under 10 years old.
Without a longitudinal dataset, it is hard to tell whether this is because few initiatives last
beyond 10 years or because there have been many more initiatives started in the past 10 years.
The financial resources of CBIs are ensured by fees/subscriptions/membership’s dues and
public grants. As well, sponsorship is an important financial source for 6 from the 11 CBIs.

3. Analysis of current municipal waste management
in Romania in the European Context
3.1. Brief overview of the municipal waste management in the European Context
In order to achieve a sustainable use of natural resources, the EU is developing tools to monitor progress made by Member States and economic sectors. Reducing the negative impact of
using natural resources can be provided only in terms of increasing awareness of public and
stakeholders on these issues.
At the EU level, the strategic documents of the European policies which have an impact
on waste management include (Table 1).
Table 1. Strategic documents of European policies impacting on waste management and their main
actions (source: elaborated based on European Commission, 2018b)
Strategic documents of European policies
impacting on waste management

Main actions

–– Thematic Strategy on Waste Prevention and Establishes guidelines reducing negative environmenRecycling
tal impact caused by waste from generation to final
disposal
–– Sustainable Development Strategy of the Creates sustainable communities capable to manage
European Union
and use resources efficiently
–– Project of the Seventh Environment Action Promotes integration of environmental requirements
Program
into all policies and actions and forms the environment Sustainable Development Strategy
–– Communication from the Commission to Provides a roadmap to a resource-efficient Europe in
the European Parliament, the European terms of energy
Economic and Social Committee of the
Regions
–– Thematic Strategy on the Sustainable Use of Reduces the negative environmental impact generNatural Resources
ated by the use of natural resources in developed
economies

According to the Eurostat definition, municipal waste consists of waste generated by
households to a large extent, but may also include similar waste generated by small businesses
and public institutions and it is collected by the municipality; this part of municipal waste
may vary from municipality to municipality and from country to country, depending on
the local waste management system. For areas not covered by a municipal waste collection
scheme, the amount of waste generated is estimated.
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On an average, in 2016 the EU citizens generated approximately 9% less waste than in
2007, according to Eurostat. Waste volumes increased only in seven Member States of the European Union (Greece, Slovakia, Czech Republic, Croatia, Lithuania, Germany, and Latvia).
Romania is part of the new waste management system, in which most of the collected
municipal waste is disposed in landfills, recycling and recovery operations being used to a
very limited extent. Efforts and significant investments have been made to align the local
policies and practices with the community acquis (ETC/SCP & EEA, 2013a). The situation
has been evolving rapidly and positive changes are visible, but the main method of waste
disposal is still storage.
As seen in Figure 1, there are considerable differences among Member States. For example, in 2016 Romania produced an amount of 261 kg of waste per capita, whereas Denmark
produced nearly 3 times more (777 kg).
Apparently, the figures from the chart above represent a positive indicator for Romania.
Despite that, we must mention that important quantities of waste are not collected and reported. As well, the population that lives in urban area has a lower share in total (56.3%)
than in other EU countries (România în cifre. Breviar Statistic, 2017).
The recycling rate in the EU countries increased in 2016, as compared to 2007. As it can
be seen in the chart below, in only few European countries the recycling rate was lower in
2016 than in 2007. These countries are: Spain, Greece, Belgium and Austria (Figure 2).
In 2016 the recycling rate of the municipal waste in the EU was 45.8%, increasing from
35% in 2007. The European Commission set new targets regarding the recycling rate of municipal waste: 55% by 2025, 60% by 2030 and 65% by 2035 (European Commission, 2018a).
In Romania, in 2014, about 5% of the total waste generated was recycled (Eurostat, 2016),
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and selective collection was underfunded. In the chain of waste management, a lot of components are important for reaching the final result. All these components should be interlinked
for a proper functionality. In these circumstances, among other causes, the population’s lack
of information leads to a weak behaviour; Romania ranks among the last countries in the
European Union regarding municipal waste recycling rate, including garbage generated by
households (Eurostat, 2013).
70

2007

2016

60
50
40
30
20

Malta

Greece

Romania

Cyprus

Croatia

Latvia

Slovakia

Spain

Estonia

Bulgaria

Portugal*

Hungary

Czech Republic

France

Ireland*

Poland

Finland

Italy

United Kingdom

Denmark

EU (28 countries)

Lithuania

Sweden

Luxembourg

Belgium

Netherlands

Austria

Slovenia**

0

Germany

10

Figure 2. Recycling rate of municipal waste in EU countries
(source: Own elaboration based on Eurostat, 2018)
Notes: *2014 for Ireland and Portugal, ** 2015 for Slovenia.

There are significant differences among waste management systems in the EU countries
(Figure 3). Thus, there are countries where most of the waste is going to landfill, as it happens in Malta (91.80%), Greece (82.46%), Cyprus (81.35%), Romania (79.8%) or Croatia
(78.44%), while in other countries most of the waste is treated by other operations such as
incineration, recycling, composting and digestion. In 2016 there were countries like Sweden
(0.64%) and Belgium (0.81%) in which less than 1% of waste reached to the landfill. In 2014,
in Romania, 82.02% of the waste reached to the landfill, which is a very high value compared
to the average registered at the level of the European Union (24.69% of waste generated).

3.2. Correlative analysis regarding environmental tax
and recycling in the EU countries
A levy depending on the amount of waste arriving at the landfill may result in an increase in
the recycling rate. In Romania, only from January 1st, 2016 a fee of 80 lei per tonne (about
18 euro per tonne) for depositing waste to landfill came into force; the fee increased to 120 lei
per tonne (about 27 euro per tonne) in 2017. The effects of applying a fee for waste disposal at

860

C. Nastase et al. Municipal waste management in Romania in the context of the EU ...

Sweden 0.64
50.48
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45.15
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45.51
Germany 1.50
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Figure 3. Structure of municipal waste by type of treatment, in UE in 2016
(source: Own elaboration based on Eurostat, 2018)
Notes: only * 2015 data, ** 2014 data available

the landfill are already visible in countries like Holland and Belgium (Bartelings, van Beukering, Kuik, Linderhof, & Oosterhuis, 2005). If the landfill is more expensive, there will be a decrease in the amount of waste, encouraging recycling (Fischer, Lehner, & McKinnon, 2012).
Based on the analysis carried out regarding the year 2014 at the level of the EU countries,
the data sets that represent the amount of material recycling and Environmental Tax Revenues have proved that there is a connection between the two indicators.
In the EU countries, there is a strong correlation between the environmental tax revenues
and the amount of material recycling. The obtained value (0.926) for Spearman correlation
coefficient indicates a direct link between the variables analysed at the level of the 28 EU
countries (Table 2). In countries where the environmental tax is high, there is a prerequisite
for a high amount of material recycling, in comparison with countries where an environmental tax is low and only a low amount of waste is recycled.
At the same time, it can be seen that in the EU countries, there is a correlation between
the environmental tax revenues and landfill/disposal rates. The obtained value (–0.515) for
Spearman correlation coefficient indicates an indirect link between the variables analysed at
the level of the 28 EU countries (Table 3).
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Table 2. Correlations between environmental tax revenues and the amount of material recycling (source:
Own elaboration based on Eurostat data, 2018)

Spearman’s Environmental
rho
tax revenues

Correlation Coefficient
Sig. (2-tailed)
N

Amount
of material_recycling

Correlation Coefficient
Sig. (2-tailed)
N

Environmental
tax revenues

Amount of
material_recycling

1.000

0.926**

.

0.000

28

28

0.926**

1.000

0.000

.

28

28

Note: **Correlation is significant at the 0.01 level (2-tailed).
Table 3. Correlations between environmental tax revenues and landfill/disposal rate (source: Own
elaboration based on Eurostat data, 2018)

Spearman’s environmental tax
rho
revenues

Correlation Coefficient
Sig. (2-tailed)
N

Landfill/disposal rate

Correlation Coefficient
Sig. (2-tailed)
N

environmental
tax revenues

Landfill/disposal
rate

1.000

–0.515**

.

0.005

28

28

–0.515**

1.000

0.005

.

28

28

Note: **Correlation is significant at the 0.01 level (2-tailed).

The value (–0.515) for the correlation coefficient between the two variables is negative.
This means that a high amount of environmental tax revenues corresponds to a smaller rate
of waste deposited at the landfill. In countries where the amount of environmental tax revenues is small, a significant rate of waste is deposited to the landfill.
Preventing waste production is a top priority in the management hierarchy, but so far,
the results have not been satisfactory. There is a large gap between the political objectives
of prevention expressed in various EU directives and the reality of continuing growth in
waste generation (European Commission, 2016). Amounts of waste, according to forecasts,
will continue to grow, so the environmental impact will also grow with them. Usually, the
increasing economic activity means an increase in waste generation, and as economic growth
is the main policy goal across Europe, often it is hard to find politically acceptable instruments to limit the actual production of waste (European Commission, 2010b). Experience
shows that a successful prevention activity requires various tools. However, domestic waste
reduction is a complicated task, as it involves reduced consumption in general and changes
in the consumption patterns, which, in turn, requires considerable changes regarding habits
and lifestyles. Enterprise-level actions can be taken in the sphere of extraction and processing of raw materials and in the design and manufacture of appropriate products. Programs
introducing cleaner technologies have proven useful for reducing waste production in the
industry.
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3.3. Waste management policies and relevant stakeholders in Romania
3.3.1. Waste management in Romania. Recent evolutions

Turning waste into resources is a key factor for a sustainable economy. The objectives and
targets set by the European legislation aim at improving waste recycling and stimulating innovation. By improving waste management, the environmental health issues will be further
tackled, and greenhouse gas emissions will be significantly reduced. At the same time, the
negative impact of waste will be reduced, thus limiting water, air and landscape pollution
caused by landfills. For example, from organic fractions, such as food waste and green waste
generated from households, which are an important part of waste, one can produce a high
quality natural fertilizer for home use (Zorpas, Lasaridi, Pociovălișteanu, & Loizia, 2018).
The evolution of municipal waste generated per capita in Romania, compared to the average
in the European Union, during the period 2007–2016, according to Eurostat data, indicates
a decrease by 2008 in the amount of waste generated per capita (Figure 4).
The average amount of municipal waste generated per capita is lower in Romania, compared to the European average, but the waste production that remains outside the statistical
records should also be considered. To achieve a sustainable use of natural resources, the EU
is developing tools to monitor the progress made by the Member States and the economic
sectors.
In Romania, most of the collected municipal waste is disposed in landfills, recycling
and recovery operations being used to a very limited extent. Efforts and significant investments were made to align the local policies and practices with the acquis communautaire.
The situation has been evolving rapidly and positive changes are visible, but the main way
of waste disposal is still storage. Figure 5 displays the type of treatment of municipal waste
from 2007 to 2014.
Important progress can be observed in the evolution of the methods used over the years:
the landfill disposal decreased to 82.02% in 2014 from 99.42% in 2007. Still, waste management in Romania remains a challenge. According to the investigations carried out, incinerators that convert waste into energy do not exist due to high waste humidity caused by the
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Figure 4. The evolution of municipal waste generated per capita in Romania,
compared to the average in the European Union, during 2007–2016
(source: Own elaboration based on Eurostat data)
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mixed collection of biodegradable and non-biodegradable waste as well as to the negative
public opinion on incineration facilities (Căilean Gavrilescu & Teodosiu, 2016). Generally,
in the EU there is a certain aversion to the construction of waste incineration plants. Waste
treatment using a Waste-to-Energy (WTE) plant is avoided, not being considered an alternative to the landfill (Cucchiella, D’Adamo, & Gastaldi, 2017). Achieving by 2020 a recycling
rate of 50% of municipal waste assumed by Romania, like other EU countries, will require the
functioning not only of the representatives of public authorities, but also of viable community
initiatives in the field of waste. Such an objective could indeed be achieved only through
the involvement of all communities, at the local level. This will require active involvement
of citizens and other relevant actors (public institutions – city hall, hospitals, schools - environmental authorities, recycling companies, informal collectors, NGOs, media, public, etc.)
in all phases/stages of designing and implementing the strategy for waste management at a
local level.
The waste management system can be improved by implementing measures in order
to reduce the amount of waste. A responsible implementation of waste legislation can be
considered essential in the existence of an efficient management of waste, but this requires
a numerous enough staff, prepared to implement the appropriate measures accordingly and
penalize irregularities when they occur. Ensuring an appropriate infrastructure for waste
management (collection, storage, transport, etc.) is one of the requirements for achieving a
type of waste management according to EU directives (OECD, 2013). Moreover, organizing
frequent public awareness campaigns on the importance of separate collection of waste categories will ultimately determine every individual to undergo profound changes regarding
the attitudes towards the selection of waste.
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Figure 5. Structure of municipal waste by type of treatment, in Romania, during 2007–2014
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In accordance with the Strategic documents of European policies impacting the waste
management and National waste management strategy, the Romanian Ministry of Environment must assume a central role in the management and prevention of waste. Fulfilling this
role requires prioritizing efforts to manage waste in accordance with the principle of waste
hierarchy (prevention, preparation for reuse, recycling, other recovery – e.g. energy recovery,
disposal). In this respect, it is necessary to develop measures to encourage waste generation
prevention, reuse waste type packaging, promoting sustainable use of resources.
The Ministry of Environment must work with the business sector and enterprises that
harness waste to find solutions to increase the recycling rate and improve the quality of the
recycled materials. Given that, waste cannot only be recycled, but it requires finding optimal
solutions that lead to obtaining energy from waste. The evaluation of results will be ensured
by organizing national databases through a more efficient process to monitor the activity,
carried out by the subordinated institutions.
3.3.2. Legislation related to waste management

The waste management is based on the Romanian National Strategy and on the Waste Management National Plan. The national policy on waste management must underwrite European policy objectives in terms of waste prevention and aim to reduce resource consumption
and practical application of the waste hierarchy. The principle of preventive action is one of
the principles underlying the Emergency Ordinance no. 195/2005 on environmental protection, as amended and supplemented, Directive 2008/98/EC on waste and repealing certain
directives transposed into national law by Law no. 211/2011 on waste regime. To support
sustainable development, objectives, measures and waste management monitoring indicators
were proposed through the Waste Management National Plan. A verification of the accomplishment degree of these measures, as well as of the strategic objectives of the management
program will be part of the annual monitoring report prepared by the Ministry of Environment (Waste Management National Plan (Planul Național de Gestionare a Deșeurilor, 2018)).
The Romanian legislation on waste management comprises several normative acts, their
provisions being in line with the EU legislation. Next, we present the main normative acts
in the field.
Law no. 211/2011 on the waste regime establishes a legal framework for the treatment of
waste in Romania. It aims to establish the necessary measures to protect the environment
and the health of the population by preventing or reducing the adverse effects of waste generation and management and by reducing the overall effects of resource use and increasing
the efficiency of their use. It includes strengthening the measures to be taken to prevent and
reduce the environmental impact of waste generation and management, establishing also
the responsibility for waste management. The central public environmental authority adopts
programs to prevent waste generation at the national level.
Government Decision no. 1470/2004 on the approval of the Waste Management National
Strategy and the Waste Management National Plan creates the necessary framework for the
development and implementation of an integrated and efficient waste management system.
Government Decision no. 349/2005 on the storage of waste, as subsequently amended,
creates the legal framework for the carrying out of the waste storage activity and the related
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activities regarding the new and the existing deposits, under conditions of environmental
protection and population health.
Government Decision no. 621/2005 establishes rules for the management of packaging and
packaging waste to prevent or reduce the environmental impact.
Government Decision no. Regulation 1037/2010 aims, on the one hand, to prevent the generation of electrical and electronic equipment waste and, on the other hand, to reuse, recycle
and provide other forms of recovery so that the volume of waste eliminated can decrease.
Government Emergency Ordinance no. 196/2005 on the Environmental Fund establishes
that Environmental Fund management is the responsibility of the Environmental Fund Administration. The Environment Fund is an economic and financial instrument designed to
support and implement projects and programs for environmental protection and to achieve
the European Union’s environmental and climate change objectives in accordance with the
legal provisions in force; according to the Emergency Ordinance no. 196/2005, the annual
target for reducing the quantities of municipal waste disposed of by storage, is as follows:
25% for 2017, 35% for 2018, and 45% as from 2019 (Government Emergency Ordinance no.
196/2005, 2005).
The most recent normative act is the Government Emergency Ordinance no. 74/2018 for
amending and completing Law no. 211/2011 on the waste regime, Law no. 249/2015 on the
management of packaging and packaging waste, and the Government Emergency Ordinance
no. 196/2005 on the Environmental Fund. Thus, the local public administration authorities or
the administrative-territorial subdivisions of the municipalities, respectively their intercommunity development associations, will have a series of obligations, such as:
–– Providing a separate collection system for municipal waste;
–– Achieving a level of readiness for re-use and recycling of at least 50% of the total mass
generated of municipal waste by 31 December 2020;
–– Complying with the performance indicators for the sanitation service activities and
the application of penalties for not reaching them (from January 1st, 2019);
–– Complying with the “pay for what you throw” economic tool, based on the volume
of waste, collection frequency, weight and/or number of customized collection bags
(from January 1st, 2019);
–– Complying with the “Extended Producer Responsibility” principle, by covering local
budget costs by the organizations implementing the obligations regarding manufacturer’s extended responsibility.
In order to encourage a circular economy, pressure is put on the sanitation agents: for the
quantities of waste removed by storage, a penalty should be paid.
City Halls must be actively involved in implementing the new waste management provisions in accordance with their obligations. They continue to be direct or indirect providers of
public services to the population and beneficiaries of the sanitation contracts, and a periodic
control of the implementation of the measures is the responsibility of the competent authorities that will apply sanctions and fines in case of non-compliance with the legal provisions.
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3.3.3. Stakeholders’ involvement and responsibilities

The environmental policy at the national level is set by the Ministry of Environment, which
takes care of the environmental protection, green economy, biodiversity, protected natural
areas, climate change, acting as a state authority, synthesis, coordination and control in these
fields, directly or through technical bodies, specialized authorities or public institutions. It
elaborates the specific strategy and regulations for development and harmonization of these
activities within the general policy of the Government, ensures and coordinates the implementation of the Government strategy in its fields of competence, fulfilling the role of state,
synthesis, coordination, regulation, monitoring, inspection and control authority in these
fields (Ministerul Mediului, 2018). The Ministry of Environment has the mission to protect
the environment and natural resources to ensure current and future generations with a clean
environment, in harmony with economic and social progress. The ministry controls the National Environmental Protection Agency and the National Environmental Guard.
The National Environmental Protection Agency is headed by a president and is the specialized institution of the central public administration, subordinated to the Ministry of Environment and competent to implement policies and legislation in the field of environment protection. The National Environmental Protection Agency (including the 42 county agencies) acts
to provide the population with a healthy environment in harmony with the economic development of the country. The responsibilities of the National Environmental Protection Agency
are: strategic environmental planning, monitoring of environmental factors, authorization of
activities with an environmental impact, implementation of environmental legislation and
policies at the national and local level, reporting to the European Environment Agency (air
quality, climate change, protected areas, soil contamination, water) (Agenția Națională pentru
Protecția Mediului, 2018).
The National Environmental Guard is a public institution subordinated to the Ministry of
Environment and functions as a specialized body of the central public administration, being headed by a General Commissariat. The National Environmental Guard is a specialized
inspection and control body that can take measures to sanction, suspend, or terminate the
activity as a result of the pollution and deterioration of the environment for non-compliance
with the conditions imposed by the regulatory acts (Garda Naţională de Mediu, 2018).
The Environmental Fund Administration is a public institution with legal personality, financed entirely from its own revenues, which provides financial support for the implementation of projects and programs for environmental protection, established according to the
European principles “polluter pays” and “producer responsibility”; it functions as a specialized body of the central public administration and is coordinated by the Ministry of Environment (Administrația Fondului pentru Mediu, 2018). Through the Environmental Fund
Administration, there is a possibility to finance eligible projects. In this context, significant
sums have been earmarked from the budget of the Environment Fund for programs and
projects for environmental protection.
According to legislation, public institutions (i.e. city halls, prefectures, local councils, or
other territorial administrative units) have certain environmental obligations, including a
series of environmental impact of waste monitoring and control of the following categories
of activities (Care sunt obligatiile de mediu ale institutiilor publice?, 2018):
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–– Generating, collecting, storing, transporting and treating domestic and construction
waste, and implementing their management plan of these;
–– Eliminating production and hazardous waste and implementing the local management plan of these;
–– Providing facilities and installations for storing and neutralizing domestic and construction waste, and those for the disposal of industrial and hazardous waste.
Additional to public institutions in the last decades the CBIs and NGOs started to play
an important role in waste management in Romania. As an example the initiative “Let’s do it
Romania” has mobilized more than 365,000 people all over the country for waste collecting
campaigns. The activities undertaken by CBIs in the field of waste are quite numerous in
Romania, but their effects are hard to quantify. Often, the activities of the CBIs are reduced
to rare events where people participate, with no further changes in the behavior of population regarding recycling. A synthesis of the stakeholders involved in the waste management
system in Romania at the national, county and local levels is shown in Figure 6.
In accordance with strategic documents of European policies impacting on waste management and National waste management strategy, the Romanian Ministry of Environment
must assume a central role in the management and prevention of waste. Fulfilling its role
requires prioritizing efforts to manage waste in accordance with the principle of the waste
hierarchy (prevention, preparation for reuse, recycling, other recovery – e.g. energy recovery,
disposal). In this respect, it is necessary to develop measures to encourage waste prevention,
reuse waste type packaging, and promotion of sustainable use of resources. Achieving these
targets will be possible only by improving the services offered to the public and business sector. A more effective collaboration with the local public authorities, the business sector, CBIs
and NGOs will lead to the improvement of the collection and treatment of waste.
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the National
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The National
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Figure 6. Stakeholders involved in the waste management system
in Romania at national, county and local levels
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3.4. Waste management in Romania. A stakeholders’ perspective
Ensuring a sustainable system of waste can only be achieved by involving all stakeholders,
generators of waste processors, formal and informal agents, nongovernmental organizations
and financial institutions (Joseph, 2006).
To understand the stakeholders’ contribution and the factors that have a contribution on
efficient waste management, we conducted qualitative research based on 30 semi-structured
interviews in 2016, involving stakeholders acting in the field of waste (experts and representatives of CBIs and institutions). We wanted to identify objectives of waste minimization
initiatives, waste reduction campaigns, examples of initiatives taken by municipalities for
waste reduction, role of stakeholders and national policy. We used NVivo software package
for the analysis of qualitative data, such as transcripts of in-depth interviews, focus groups
and field notes.
The qualitative analysis of these interviews has revealed that, according to the activists,
the community involvement can generate radical changes only in certain cases. Protests must
be done peacefully, and change should come from each individual behavior change. Some
members of the initiative claim that it is difficult to make radical changes in Romania because
this would mean changing the entire management system, which is not easy at all. Mentalities are the most difficult to change in the Romanian society. Thus, those who advocate for
environmental protection lose their enthusiasm slowly because of bureaucracy and finally
give up more fighting with the system. Environmental activists, who prefer to start a direct
confrontation with the system, quickly deplete their resources to fight. The environmental
conservation attitude is reflected in the attitude towards the way of producing social change,
which might intervene in efficient waste management. The implementation of a policy for
efficient waste management should be made gradually, taking into consideration all the effects that might occur.
Some of the respondents felt that the success of the actions of the CBIs is hindered by
the community itself. People from local communities have different views on the concept of
green economy. Many are reluctant to actions aimed at environmental protection. People are
skeptical about the success of actions that protect the environment. Some of the respondents
have suggested that there are personal interests that often lie behind social responsibility
campaigns. The population is sometimes suspicious when exhibiting social responsibility.
They sometimes associate these actions with some interests in creating a favorable image.
Sometimes these campaigns are perceived as a distraction from other issues of public interest is desired.
Most of the respondents believe that the lack of ecological culture among local communities is the main impediment in the development of initiatives. The environmental education is
considered insignificant and the feedback from the community is often negative. The actions
of the initiative are not always a priority interest of the community. The respondents would
want that the actions can be undertaken within the organization to determine social and
economic changes in society, but first is the need of making people aware of environmental
issues to get behavior change. The contribution to social change initiatives is limited by the
insufficient knowledge of the public on the concepts of ecology.
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The interviews with stakeholders acting in the field of waste have revealed that the superficial involvement of the authorities in implementing the necessary measures has resulted in
a diminished impact on society. Moreover, the difficulty of the CBIs to attract volunteers to
be actively involved has reduced the ability to generate the desired changes in society.
The declarative-only involvement of authorities regarding the environmental protection
decreased the enthusiasm of volunteers involved in the initiatives. The feeling that they are
“tilting at windmills”, made some volunteers to abandon their work. Moreover, bureaucracy
and the lack of transparency regarding the actions taken by authorities hinder the initiatives
that could have a major impact on society. Change of mindset and attitude of the population cannot occur suddenly, but on the long run. Very few people will remain motivated to
achieve the goals of the community-based initiative given that the results are visible after a
very long time. Some members lose interest in the goals of the organization due to the difficulties they have experienced.
Other issues highlighted by the stakeholders, in terms of the lack of adequate public support in the field of waste, are highlighted in Figure 7.
The application of clear legislative measures and the discouragement through penalties of
large deviations from the rules of separate waste collection can produce the expected effect
among the population and economic entities. Often, controlling activities that affect the environment collide with the existence of understaffed institutions acting in the environmental
field.
The CBIs should be more actively involved in the field of waste, surpassing their current
stage. The lack of infrastructure in the field of waste creates prerequisites for the emergence
and multiplication of CBIs in this field.
Every citizen should be aware of the fact that if you do not collect selectively the waste
generated daily (paper packaging and cardboard, plastic containers, glass or metal, electrical
and electronic waste batteries) and throw them into bins or mixed garbage containers, this
will reflect very soon, not only in high levels of pollution affecting human health and the
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• There are not enough
awareness programs to reduce
the amount of waste in the long
term

The
community

• There is no obligation for the
operator to take separate waste
sanitation
• People are discouraged to
separate their household waste

The
infrastucture

• There is a lack of bins for
separate collection, which make
useless the attempts of the
population to separate the
types of waste.

Figure 7. The public support in the field of waste
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environment, but also in the price we have to pay for new products for a material sanitation
service (Al-Salem, Lettieri, & Baeyens, 2009). Contributing to the conservation and reuse of
the existing resources is more than proof of good civic policy, and this is exactly what every
citizen should do to protect our environment. The reduction of stored waste, and the protection of natural resources involve the implementation of selective waste collection and reusable waste recovery and recycling. These measures will result in a modern waste management
contributing to the reduction of the amount of landfilled waste by establishing an appropriate
system to treat each type of waste in order to protect the environment. The implementation
of the legal provisions in current economic activities and local government, is expected to
improve the environmental quality and human health.
Reducing the negative impact of a weak waste management can be achieved only in
terms of increasing awareness of public and stakeholders on these issues. The set targets will
be achieved only by improving the services offered to the public and business sector. In this
context, CBIs have a duty to implement public awareness programs regarding the importance
of selective waste collection, thus educating citizens about waste reduction.

Discussions and conclusions
The paper highlights the importance of cooperation among all the stakeholders for an effective waste management system. Based on the results of our research, the development and
implementation of measures meant to change behavior in the direction of reducing, reuse,
recycling and recovering of waste will accelerate the transition towards a circular economy
with zero waste. Moreover, community participation in waste collection and separation is
very important and can be achieved by: communication strategies among community members and stakeholders; implication of representative local leaders and CBIs in stimulating
community participation; supporting community-based initiatives by local authorities, or
cooperation between the CBI and the local authorities according to formal agreements with
stakeholders (Subash, 2006).
Legislation can be implemented, but there must be assisted by control and correction
procedures. Without such a mechanism, the rules alone will not work. If there is no communication with the citizens on selective collection and recycling, we cannot know what,
when, where, and how it is collected. People need to understand clearly why it is necessary
to select waste. Thus, legal instruments and economic sanctions, awareness, communication,
and responsibility towards a cleaner environment are all very important.
In order to make the effects of community-based initiatives in the field of waste visible
at the national level, it is necessary:
–– to ensure transparency when municipalities sign contracts with sanitation companies
for the next period;
–– to include the obligation to collect waste selectively in these contracts;
–– to provide the infrastructure for waste selection at source, near local households, and
–– to close the waste pipes located inside buildings and replace them with exterior ones;
in this way the selective collection is facilitated, thus eliminating the negative impact
on public health.
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The data collection used for the case study is limited due the use of purposeful sampling.
That could affect the fidelity of the results. Still, in the next years we intend to extend the
study to additional community initiatives in the waste management field. As well, the external validity is hard to be verified because, due to the limited number of research papers on
this specific topic in Romania, we can hardly compare it with similar studies.
Effective strategies to promote public awareness of waste production prevention and to
reduce the generation of specific types of waste are already operating in EU Member States
and non-EU Countries. We can observe that there are significant differences in terms of
municipal waste generated and in most of the EU countries the figures have a descending
trend from 2007 to 2016. Furthermore, the recycling rate increased in most of the EU Member States. However, there is a very big gap among the EU countries regarding the recycling
rate (from 66.1% to 7.1%), as well as the EU average (45.8% in 2016). In the EU, a lot of
municipal waste is recycled (over 28%) and incinerated (over 26%). Romania is among the
countries where more than 80% of the municipal waste reaches the landfill, while in the EU
the average is 28.35%. However, the share of the municipal waste that reaches the landfill
decreased in Romania, from almost 100% to approximately 80% and the waste management
system experiences improvements through the implementation of appropriate measures.
Our correlative analysis revealed the fact that in the countries with a high environmental
tax there is a high amount of material recycling in comparison to the countries where an
environmental tax is low and only a low amount of waste is recycled. At the same time, in
the countries with a small amount of environmental tax revenues, there is a significant rate
of waste deposited to the landfill.
In Romania, the average amount of waste generated per capita is lower than the European average, but it seems that there is also a waste production not recorded in Romanian
statistics. In Romania, waste management is experiencing difficulties in terms of collection,
transport, treatment, recovery and disposal.
Moreover, all are closely related and if one element is missing in this chain, the process
cannot work. The examples of community-based initiatives discussed in this paper supports
the idea that only a close collaboration between authorities and initiatives can lead to achieving the targets set by the Romanian Government in the waste field, in respect to EU provisions.
The situation at a local level must be monitored, in order to identify where there is no sustainable plan for waste management. Ministry of Environment and its subordinated agencies
must monitor the performance of local authorities regarding waste management, apply firm
measures to discourage waste disposal in landfills or incineration and publish the ranking of
municipalities in terms of waste management performance.
In order to move closer to a society that is not wasteful and manages waste in a sustainable manner, the following are necessary: good knowledge on waste policies in the EU, waste
prevention policies that envisage a broad area of economic sectors, an overall eco-efficient
recycling policy that covers all waste materials and collaboration with local government authorities to increase efficiency and quality of waste collected, making them easier to recycle
and to capitalize.
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A close collaboration among national government, local authorities and communitybased initiatives in the field of waste management may represent a key strategic move. In
the context of the UN-Habitat’s (2010) report on “Solid Waste Management in the World’s
Cities”, that reveals that there is no “one-size-fits-all” solution, our research concludes that
only by involving all stakeholders in the design, adoption, and adaptation of appropriate
strategies, a sustainable waste management system can be achieved to match the requirements of the European Union.
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