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Abstract  
 
The Circular Economy (CE) concept is an emerging topic. In 2015 European Commission has adopted a circular 
economy package on waste management. The targets include achieving a recycling rate of 50% by 31 December 2020. 
The aim of this study is to create a better understanding of public awareness in the promotion of a circular economy in 
Bucharest, Romania. Under the frame of ERASMUS+ program, in the project entitled “Waste Education Initiative”, we 
developed with EU partners a Circular Economy Guide, for Residents and Students. To assess if the Bucharest citizens 
support and adopt a “Circular Economy behavior”, workshops were carried out amongst Bucharest population, 
yielding more than 300 voluntarily participants (67% of the total responses were provided by students).  
 
Key words: circular economy, public awareness, reducing, recycling, waste generation. 
 
INTRODUCTION  
 
United Nations forecast suggests that the global 
population is likely to exceed 11 billion by the 
end of the 21st century (United Nation, 2016). 
The economies of the countries have developed 
a linear model, a “take-make-consume-dispose” 
pattern of growth (Figure 1). 
The linear model is based on the assumption 
that resources are abundant, available, easy to 
source and cheap to dispose of (https://eur-
lex.europa.eu/resource.html?uri=cellar:aa88c66
d-4553-11e4-a0cb-01aa75ed71a1.0022.03/ 
DOC_1&format=PDF). 

While growing resources use has increased the 
welfare of people, resulting in environmental 
degradation, climate change, and pollution that 
violate human rights (OHCHR and UNEP, 
2012; Velenturf et al., 2018). A growing 
population impact the demand of production 
and consumption and that lead to waste 
overload (Euromonitor International, 2016; 
Dobbs et al., 2011; Fischer-Kowalski et al., 
2011; Morgan et al., 2014; UNEP, 2015; 
Neligan, 2016; Velenturf, 2018).  
In order to meet the new economic, social and 
environmental requirements, one of the main 
solutions is to adopt circular economy (Lakatos 
et al., 2018). 

 

 
Figure 1. Linear economy scheme - within the “take-make-consume-dispose” approach (Thibaut Wautelet, 2018)  

 
According to the definition used by the Ellen 
Mac Arthur Foundation, a circular economy is 
an economy that is restorative and regenerative 
by design and aims to keep products, 

components and materials at their highest 
utility and value at all times 
(https://www.ellenmacarthurfoundation.org/cir
cular-economy/what-is-the-circular-economy). 
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Figure 2. Conceptual diagram of Circular Economy 

(COM 398 final/2, 2014) 
 
Ellen McArthur Foundation sees the circular 
economy inspired by nature, where everything 
is used and nothing is wasted. 
In December 2015 European Commission 
published an action plan for the circular 
economy implementation, Closing the loop EU 
action plan. This plan aims to support the EU 
transition from linear to circular economy 
(https://www.eea.europa.eu/policy-
documents/com-2015-0614-final).  

The Circular Economy is a system built on 
reduction, reuse and recycling approach. In the 
circular economy model, material cycles are 
closed, because waste is considered as valuable 
resource. Used and broken products can be 
repaired and reused many times, though some 
products can be easily reused directly and only 
residual streams are recycled. 
For a circular economy correct implementation 
it is essential to recycle all materials from 
waste streams in order to close the loop during 
the whole life cycle of a product (Figure 2).  
The waste management is one of sector indi-
cated by the Commission in the communication 
of 2015. An effective waste management 
programme would result in an improved quality 
of life, reducing the impact on human health 
and the environment (Olaru, 2016). 
The quality of a country’s waste management 
improves by moving up the waste hierarchy 
(Figure 3). As a first priority, waste should be 
avoided. Waste disposal should be phased out 
and, where it is unavoidable, it must be 
adequately controlled to be safe for human 
health and the environment 
(https://ec.europa.eu/jrc/en/research-
topic/waste-and-recycling). 

 
Figure 3. Waste hierarchy as stated by Directive 2008/98/EC on waste 

 
According to Directive 2008/98/EC waste is 
defined as “any substance or object which the 
holder discards or intends or is required to 
discard”. 
European Union has a main objective: by 31 of 
December 2020, EU countries will have a level 

of preparedness for re-use and recycling of at 
least 50% of the total amount of waste 
generated (Cecere and Corrocher, 2016).  
Figure 4 show the amount of municipal solid 
waste produced by the EU member states in 
2017. Romania generated the smallest amount 

 
of waste per capita, 272 kg. The largest amount 
of waste per capita was generated by Denmark, 
781 kg (Eurostat, 2017).  
However, according to Eurostat, Romania 
recorded a very low recycling rate of municipal 
waste of only 14% in 2017. Romania’s 
recycling rate is one of the lowest in the EU 
with most of the waste going to landfill so, 
there is a risk of missing the EU 2020 recycling 
targets. Unfortunately, Romania is even a 

negative example in terms of waste 
management (Feodorov, 2018). 
In Figure 5 is relevant highlighted the low 
quantity of municipal solid waste that Romania 
recycles, compared to EU average. Other states 
manage to recycle around one third of 
municipal waste - Poland 34%, Bulgaria and 
Hungary - 35%. Germany is the European 
Union champion for recycling with a 68% 
recycling rate. 
 

 
Figure 4. The amount of municipal solid waste generated in EU Member States in year 2017, kg per person (Eurostat) 

 

 
Figure 5. Country comparison - Municipal waste recycled in Europe, % (Eurostat) 

 
Circular economy systems keep the added 
value in products for as long as possible and 
eliminate waste generation 
(http://ec.europa.eu/environment/circularecono
my/index_en.htm). Turning waste into a 
resource is an essential part of increasing 
resource efficiency and closing the loop in a 
circular economy vision. 

MATERIALS AND METHODS  
 
In line with these notions and since Circular 
Economy is a relatively new concept in 
Romania, a research plan was designed and 
carried out amongst Bucharest population, to 
assess their views and support of CE practices. 
Under the frame of ERASMUS+ program, in 
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the project entitled “Waste Education 
Initiative”, we developed and propose together 
with the EU project partners a Circular 
Economy Guide for Residents and Students 
(https://www2.mmu.ac.uk/environmental-
science-research/waste-to-resource-innovation-
network/activity/erasmusplus-waste-education-
initiative/waste-education-teaching-guide-and-
resources/) The guide provides general 

information about the principles of the Circular 
Economy (Figure 6) and why is the Circular 
Economy so important. In the end, the guide 
provides examples of Circular Economy in 
Bucharest, Romania 
(https://www2.mmu.ac.uk/media/mmuacuk/con
tent/documents/w2rin/5756-R4GM-IO4-
Romanian-v3.pdf).

 

 
Figure 6. Circular economy versus linear economy (https://thercollective.com/blogs/r-stories/circular-economy-vs-

linear-economy) 
 
In November and December 2019, we had 
organized six workshops participating 122 
voluntarily residents from Bucharest.  
The workshops were organized in different 
locations: in residential communities, in cafes 
destined for such meetings and in the 
University of Agronomic Sciences and 
Veterinary Medicine of Bucharest (Figures 7 
and 8).  
The necessity of a circular economy has been 
highlighted by The Circular Economy Guide, 
for Residents and Students in a flyer form. We 
also create a second flyer Selective waste 
collection in Romania which provide 
information on how to properly do the 
selective/separate collection of municipal waste 
on 4 fractions: plastic/metal, paper/cardboard, 
glass and mixed waste (Figure 9).  
 

 
Figure 7. Residents workshops in a coffee house 

 

 

 
Figure 8. Residents workshops in USAMVB sport gym 

 

 
Figure 9. Circular Economy Guide, for Residents and 
Students and Selective waste collection in Romania 

(flyer form) 
 

Currently the selective collection of municipal 
waste system is implemented very slowly due 
to the difficulties in setting up logistics and 
infrastructure, as well as for the lack of 
continuous educational activities.  
In this context for student’s acknowledgement 
we organized three workshops in University of 
Agronomic Sciences and Veterinary Medicine 
of Bucharest with a total of 245 voluntarily 
participants (Figures 10 and 11).  
 

 
Figure 10. Students workshops 

 
Figure 11. Students workshops 

 
Finally, the research data from residents and 
students were collected through a feedback 
form which included 4 questions: 
1. Has this guide increased your knowledge 

about the Circular Economy? 
2. Do you think this guide will have an impact 

on how do you recycle? 
3. How do you think the CE guide could be 

improved? 
4. Any other comments? 
 
RESULTS AND DISCUSSIONS  
 
In total, a number of 367 citizens from 
Bucharest attended to the workshops organized 
to promote waste education and CE (Figure 
12). 
 

 
Figure 12. Workshops participants 

 

33%
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After each meeting participants completed the 
workshop feedback form answering to the 
fourth questions presented above. 
Regarding the first question: Has this guide 
increased your knowledge about the Circular 
Economy? The results indicate that the 
participants have limited awareness and a poor 
understanding about the CE and the guide 
increased their knowledge about the Circular 
Economy (Figure 13).  
 

 
Figure 13. Participants answers diagram to the first 

question 
 
To the second question: Do you think this guide 
will have an impact on how you recycle?, the 
answers were 100% completed with YES and it 
shows how this guide helped the residents and 
students to understand the impact of their 
attitude about consumption, resources and 
waste generation and why is important 
recycling for the circular economy growth.  
To the third question: How do you think the CE 
guide could be improved? there was a general 
consensus that the information provided are 
sufficient.  
To the fourth question: Any other comments?, 
approximately 59% of respondents testify, 
however, that they are confused when it comes 
to selective waste collection, which is not 
surprising given the fact that some packages 
are made from several materials that should be 
separated. About 62% of all respondents 
consider that the main barriers on circular 
economy development are: weakness of public 
awareness, lack of financial support, the gap 
between policy-making and practical activities. 
The resident and students request a sustainable 
infrastructure for correct collection of waste. 
All people interviewed observed a necessity for 
waste management education. Especially 
students consider useful more practical 

information about CE and waste management 
designed and presented in a way which will 
include individuals and society’s consumption 
features apart from being only aware of 
teaching instructions to respect the natural 
environment. In this sense, changing 
individuals and society’s consumption habits is 
the most important additional target to be made 
for nature and a safe environment for the next 
generation. 
 
CONCLUSIONS  
 
Compared with the EU member states, even if 
Romania generated the lowest amount of 
municipal solid waste in 2017 (272 kg per 
capita), the 14% of recycling rate shows the 
bizarre situation Romania is facing because of 
the inconstancies between waste policies, 
education, infrastructure available and whole 
waste management system. Given that the 
target to be reached in December 2020 is 50%, 
it is indubitable now that implementation of the 
circular economy enables reduction of 
generated waste and increase of waste reuse 
indices, and therefore might actually improve 
natural environment conditions. Residents and 
students answers reflect the Romanian waste 
management system need in terms of 
information/education, infrastructure and 
facilities availability.  
The study demonstrates that a Circular 
Economy Guide, for Residents and Students is 
very useful and provide appropriate 
information for people to understand the urgent 
need of the linear economy transition towards 
CE, from the classic production and 
consumption model, which is still widely used 
in Romania to a circular material loop. 
Consistently, circular economy presents a 
practical solution to the earth’s resource 
limitations and to succeed, it is imperative for 
consumers to engage in circular economy 
practices by innovating a very different and 
complex mechanism of materials and energy 
circuit for required products. 
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After each meeting participants completed the 
workshop feedback form answering to the 
fourth questions presented above. 
Regarding the first question: Has this guide 
increased your knowledge about the Circular 
Economy? The results indicate that the 
participants have limited awareness and a poor 
understanding about the CE and the guide 
increased their knowledge about the Circular 
Economy (Figure 13).  
 

 
Figure 13. Participants answers diagram to the first 

question 
 
To the second question: Do you think this guide 
will have an impact on how you recycle?, the 
answers were 100% completed with YES and it 
shows how this guide helped the residents and 
students to understand the impact of their 
attitude about consumption, resources and 
waste generation and why is important 
recycling for the circular economy growth.  
To the third question: How do you think the CE 
guide could be improved? there was a general 
consensus that the information provided are 
sufficient.  
To the fourth question: Any other comments?, 
approximately 59% of respondents testify, 
however, that they are confused when it comes 
to selective waste collection, which is not 
surprising given the fact that some packages 
are made from several materials that should be 
separated. About 62% of all respondents 
consider that the main barriers on circular 
economy development are: weakness of public 
awareness, lack of financial support, the gap 
between policy-making and practical activities. 
The resident and students request a sustainable 
infrastructure for correct collection of waste. 
All people interviewed observed a necessity for 
waste management education. Especially 
students consider useful more practical 

information about CE and waste management 
designed and presented in a way which will 
include individuals and society’s consumption 
features apart from being only aware of 
teaching instructions to respect the natural 
environment. In this sense, changing 
individuals and society’s consumption habits is 
the most important additional target to be made 
for nature and a safe environment for the next 
generation. 
 
CONCLUSIONS  
 
Compared with the EU member states, even if 
Romania generated the lowest amount of 
municipal solid waste in 2017 (272 kg per 
capita), the 14% of recycling rate shows the 
bizarre situation Romania is facing because of 
the inconstancies between waste policies, 
education, infrastructure available and whole 
waste management system. Given that the 
target to be reached in December 2020 is 50%, 
it is indubitable now that implementation of the 
circular economy enables reduction of 
generated waste and increase of waste reuse 
indices, and therefore might actually improve 
natural environment conditions. Residents and 
students answers reflect the Romanian waste 
management system need in terms of 
information/education, infrastructure and 
facilities availability.  
The study demonstrates that a Circular 
Economy Guide, for Residents and Students is 
very useful and provide appropriate 
information for people to understand the urgent 
need of the linear economy transition towards 
CE, from the classic production and 
consumption model, which is still widely used 
in Romania to a circular material loop. 
Consistently, circular economy presents a 
practical solution to the earth’s resource 
limitations and to succeed, it is imperative for 
consumers to engage in circular economy 
practices by innovating a very different and 
complex mechanism of materials and energy 
circuit for required products. 
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