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Abstract 

The use of waste management in the context of sustainability has been increasingly 

important over the years. Despite this importance, it is noticed that this area is still little 

explored and there are many possibilities of academic research. The main goal of this 

report is to form a waste management plan, help implement a waste management plan, and 

encourage adopting new environmental technologies. This report discusses a short 

introduction about the sustainable process, waste management, and case study in Romania. 
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1. Introduction

Nowadays, overpopulation and rapid development of industries and lifestyles

lead to an increase in consumption and a depletion of natural resources. On the 

other hand, humans have always produced waste and disposed of it in a way, which 

influenced the environment. Therefore, the increase in waste that is generated by 

industrial factories and human activities needs to be managed. For this reason, 

scientists have been researching intensely in fields such as sustainable engineering 

and green engineering to reduce energy and natural resource consumptions. The 

idea of sustainability has a quantifiable unit, which refers to three pillars of social, 

environmental, and economic life. These pillars focus on environmental policies, 

which increasingly require the reduction, reuse, and recycling of waste. This type 
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of action contributes to closing the loop of material use throughout the economy by 

providing waste-derived materials as inputs for production (Skumatz et al., 2008). 

Sustainable manufacturing process and solid waste management are used for 

conserving valuable natural resources, preventing the unnecessary emission of gas 

and protecting public health. The main goals include reducing environmental 

impacts and offering economic opportunities. Solid-state recycling process 

becomes an effective and powerful methodology to achieve the green state forming 

from recyclable waste to useful parts. The developed process can be considered as 

a typical green movement or environmentally manufactured process. It has many 

benefits including simpleness, cost-effectiveness, and energy-saving and can be 

cleanly recycled as it does not harm the environment (Sachs et al., 2006). 

The main goal of this report is to explain the main advantages of a sustainable 

manufacturing process and its effects in minimizing or eliminating production and 

processing wastes through eco-efficient practices, and it encourages the adoption of 

new environmental technologies. Therefore, this report discusses a brief 

introduction about the sustainable process, waste management, and the case study 

of Romania. 

2. Literature Review  

2.1 Problem statement 

Given the wide range of issues inherent to the concept of sustainability, the 

increasing volume of information related to this subject and their complexity, the 

insertion of KM can provide many benefits to this area of research (Chang et al., 

2018; Halati and He, 2018; Reijsen et al., 2015; Singh and El-Kassar, 2019; 

Yigitcanlar, 2011) and therefore needs to be further deepened. Currently, the use of 

the concept of sustainability is discussed and used in several types of research 

around the world, which led to the dissemination of several conceptual 

interpretations according to the purpose of each research, resulting in the 

considerable extension of its meaning and importance. A widely adopted definition 

of sustainability is that developed in the World Commission on Environment and 

Development WCED (Brundtland, 1987, p. 41): “Sustainable development is 

development that meets the needs of the present without compromising the ability 

of future generations to meet their own needs”. 

As a consequence of transdisciplinary intrinsic to the concept of sustainability, 

standard definitions can hardly encompass its true dimensions. In this sense, 

Biswas et al. (2018) and Bhandari et al. (2018) highlight the importance of the 

Triple Bottom Line (TBL) for an adequate understanding of the dimensions of 

sustainability. Initially created by John Elkington, the TBL (“people, profit and 

planet”) played an important role in the search for an understanding of 

sustainability. According to this concept, the dimensions of sustainability are 

economic, social and environmental. That is, for a company to be considered 

sustainable, in addition to being profitable, it needs to take into account in its 
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decision-making the social and environmental impacts of its actions (Biswas et al., 

2018; Depken and Zeman, 2018; Zhang et al., 2018). 

The three Rs are commonly used terms in waste management; they stand for 

“reduce, reuse, and recycle”. As waste generation rates have risen, processing costs 

increased, and available landfill space decreased, the three Rs have become a 

central tenet in sustainable waste management efforts (El-Haggar, 2007; Seadon, 

2006; Suttibak & Nitivattananon, 2008; Tudor et al., 2011). The concept of waste 

reduction, or waste minimization, involves redesigning products or changing 

societal patterns of consumption, use, and waste generation to prevent the creation 

of waste and minimize the toxicity of waste that is produced (USEPA, 1995). 

Common examples of waste reduction include the use of reusable coffee mugs 

instead of disposable ones, reducing product packaging, and buying durable 

products which can be repaired rather than replaced. Reduction can also be 

achieved in many cases through reducing consumption of products, goods, and 

services. The most effective way to reduce waste is by not creating it in the first 

place. Therefore, it is obvious why reduction is placed at the top of waste 

hierarchies (USEPA, 2010).  

As it was the case with the coffee cups, in many instances, reduction can be 

achieved through the reuse of products. Efforts to take action to reduce waste 

before it is actually produced can also be termed pre-cycling. It is sometimes 

possible to use a product more than once in its same form for the same purpose; 

this is known as reuse (USEPA, 1995). Examples include using single-sided paper 

for notes, reusing disposable shopping bags, or using boxes as storage containers 

(UC Davis, 2008). Reusing products displaces the need to buy other products thus 

preventing the generation of waste. Waste minimization through reduction and 

reuse offers several advantages, including: saving the use of natural resources to 

form new products and the wastes produced in the manufacturing processes; 

reducing waste generated from product disposal; and reducing costs associated 

with waste disposal (USEPA, 2010).  

Not all waste products can be disposed and even reusable products will 

eventually need to be replaced. It is inevitable to convert that waste into a by-

product of daily human living (Kim, 2002), but in many cases it is possible for this 

waste to be diverted and recycled into valuable new materials. Glass, plastic and 

paper products are commonly collected and reformed into new materials and 

products. Recycling products offer many of the benefits of waste reduction efforts: 

displacing new material usage, reducing waste generated and the costs associated 

with disposal. However, recycling requires energy and the input of some new 

materials. Therefore, this process is lengthier, placing recycling lower on the waste 

hierarchy than reduction and reuse (UC Davis, 2008; USEPA, 2010). Many waste 

management frameworks seek to incorporate the three Rs in some capacity. In the 

UK, North America, throughout Europe and in parts of Asia, waste hierarchies are 

being incorporated, thus promoting the adoption and use of “reduce, reuse and 

recycle” initiatives (Allwood et al., 2010). Waste management hierarchies place the 
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highest priority on waste prevention, reuse, and then waste recovery. Disposing 

materials in a landfill is the least desirable of the options (ECOTEC, 2000). 

2.2 The Research Gap 

This study aims to research the extent to which waste management can 

contribute to achieving sustainability in new urban projects in Romania. This will 

be done by taking advantage of the main indicators of organizations supporting 

sustainability. Afterwards, the study will propose a series of steps to be taken into 

consideration. These will lead in a direction that helps this urbanization rise and 

become sustainable. 

3. Research Questions / Aims of the Research 

3.1 Research questions  

The main goal of this article is to study how Romania acts with regard to waste 

management and to give recommendations for good practices. As mentioned 

above, urban plans in Romania lack the application of the principles and goals of 

sustainability in their projects. The absence of these elements from its clear goal to 

achieve sustainability can be easily noticed as most of these projects aim to achieve 

investment purposes without considering the importance of the environment and 

sustainable urban systems. 

In conclusion, this type of generalized behaviour in the Romanian system 

makes us ask three questions: 

• What components are essential in a comprehensive waste management plan? 

• What types of considerations should Romanian organizations contemplate in 

developing a waste management plan? 

• What is the range of options that exists in forming a waste management plan? 

3.2 Purpose of the study 

This study aims to research the extent to which waste management can 

contribute to achieving sustainability in new urban projects in Romania by taking 

advantage of the indicators of organizations supporting sustainability, then 

reaching a direction that helps this urbanization to rise and become sustainable 

urbanization. 

4. Research Methods 

The research relied on the descriptive approach, through describing the 

phenomena related to the study, as well as on the analytical approach through  

the use of statistical methods in analysing the data of the questionnaire collected, 

with the aim of identifying the relationship between the integrated waste 

management and sustainable development process, in order to reach results and 
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recommendations based on which to make decisions that bring the best possible 

benefit for the society. 

The research used a sample of workers in the Romanian Ministry of 

Environment, the number of individuals in the sample reaching 50 during the 

period November - December 2019. 

5. Results 

Questionnaire analysis, the first axis: 

Table 1. The axis of the integrated waste management process 

Relative 

weight 

Strongly 

disagree 

(%) 

Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Strongly 

agree 

(%) 

Phrase 

0.824 4 6 12 30 48 

There is a lot of interest  

in the integrated waste 

management process 

0.780 6 10 14 28 42 

There are capabilities that 

enhance the effectiveness  

of the integrated waste 

management process 

0.764 6 14 10 32 38 

The integrated waste 

management process starts 

from the collection areas 

0.740 8 12 14 34 32 

There are many effective 

methods used in the assembly 

process 

0.800 4 10 12 30 44 

Citizen behaviour affects the 

integrated waste management 

process 

0.792 6 6 14 34 40 

The prevailing energy policy of 

the country affects the 

integrated waste management 

process 

0.716 12 14 12 28 34 

Community economic factors 

influence the integrated waste 

management process 

0.772 6 10 14 32 38 

Advanced technology affects 

the efficiency of the integrated 

waste management process 

0.784 8 6 12 34 40 
The integrated waste 
management process improves 

the surrounding environment 

0.764 6 14 10 32 38 

The integrated waste 

management process reduces 
environmental pollution to the 

lowest possible level. 

0.740 8 12 14 34 32 

The integrated waste 

management process is subject 
to effective control from the 

competent authorities. 

Source: Produced by the author, using the SPSS software. 
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When arranging the axis statements in terms of the degree of relative 

importance, the value of the greatest relative weight, from the point of view of the 

study sample, was “There is a lot of interest in the integrated waste management 

process” with a relative score of 0.824. The second variable in terms of relative 

importance was “Citizen behaviour affects the integrated waste management 

process” with a relative score reaching 0.800. The variable “The prevailing energy 

policy in the country affects the integrated waste management process” reached 

third place with a value of 0.792; and the following “Integrated waste management 

process improves the surrounding environment” with 0.784.  

In what concerns the rest of variables, these are as follows: “There are all 

capabilities that help in the effectiveness of the integrated waste management 

process”, 6th place in terms of relative importance with a score of 0.780; then 

“Advanced technology affects the efficiency of the integrated waste management 

process”, 7th place with a value of 0.772; then “The integrated waste management 

process starts from the collection areas” and “The integrated waste management 

process reduces environmental pollution to the lowest possible level”, both 

reaching a relative value of 0.764. The least important variables form the point of 

view of the study group were “There are many effective methods used in the 

assembly process”; “The integrated waste management process is subject to 

effective control from the competent authorities” – both scoring 0.740 and last 

“Community economic factors influence the integrated waste management 

process”, with a relative weight of 0.716. 

 

 
Figure 1. Axis levels of the integrated waste management process 

 
It is clear that the axis has been divided into 3 levels (high - medium - low) and 

it was found that for 70.5% of the sample, the focus of the study is in the high 

level, while for 12.7% of the sample, the focus of the study is in the middle level, 

while the low level consists of 16.8% of the sample, which shows a high level of 

performance of the integrated waste management process from the point of view of 

the study sample individuals. 

 

 

Low
17%

Average
13%

High
70%

Low Average High
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The second axis: 

Table 2. The axis of sustainable development 

Relative 

weight 

Strongly 

disagree 

(%) 

Disagree 

(%) 

Neutral 

(%) 

Agree 

(%) 

Strongly 

agree 

(%) 

Phrase 

0.800 4 10 12 30 44 

The integrated waste 

management process 

contributes to community 

development 

0.792 6 6 14 34 40 

The integrated waste 

management process 

increases the level of 

environmental awareness  

of citizens 

0.784 8 6 12 34 40 

The integrated waste 

management process 

contributes to achieving  

the environmental goals 

required to be achieved 

0.740 6 16 14 30 34 

The efficiency of the 

integrated waste 

management process 

increases as a result of the 

increase in the efficiency  

of the control management 
method 

0.760 10 10 12 26 42 

The Ministry of 

Environment aims to 

achieve sustainable 
development through many 

methods  

0.736 6 14 18 30 32 

The integrated waste 
management process meets 

the objectives of the 

Ministry of Environment in 

achieving sustainable 

development 

0.776 4 12 14 32 38 

There are many benefits  

to society through  

the integrated waste 

management process 

0.772 6 12 14 26 42 

The integrated waste 

management process is 

achieved in the development 

of the environmental sector 

0.772 4 14 14 28 40 

The integrated waste 

management process is in 

line with the development 

goals to be achieved 

0.800 4 10 12 30 44 

The country was able  

to achieve high levels  

of development as a result  

of using various methods  

of development 

Source: Produced by the author, using the SPSS software. 
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When arranging the axis statements in terms of the degree of relative 

importance, from the point of view of the study sample, it was found that “The 

integrated waste management process contributes to community development” and 

“The country was able to achieve high levels of development as a result of using 

various methods of development” were considered to be the most relevant of the 

axis with a relative weight of 0.800. Following closely, the study group considered 

the variable “The integrated waste management process increases the level of 

environmental awareness of citizens” to be of importance to sustainable 

development with a score of 0.792.  

When it comes to the values of the rest of the variables, these rank as follows: 

“The integrated waste management process contributes to achieving the 

environmental goals required to be achieved”, ranked 4th in terms of importance to 

the focus group, with relative score of 0.784; then “There are many benefits to 

society through the integrated waste management process”, with score 0.776; next, 

“The integrated waste management process is achieved in the development of the 

environmental sector” and “The integrated waste management process is in line 

with the development goals to be achieved” both reaching a relative score of 0.772. 

The last three were: “The Ministry of Environment aims to achieve sustainable 

development through many methods” with score 0.760, then “The efficiency of the 

integrated waste management process increases as a result of the increase in the 

efficiency of the control management method”, with score 0.740, and lastly “The 

integrated waste management process meets the objectives of the Ministry of 

Environment in achieving sustainable development”, reaching score 0.736. 

 

 

 
Figure 2 . Axis levels of sustainable development 

 
It is clear that the axis has been divided into 3 levels (high - medium - low) and 

it was found that for 69.1% of the sample, the focus of the study is in the high 

level, while 13.8% is in the middle level, while the low level consists of 17.1% of 

the sample, which shows the high level of the process of sustainable development 

from the point of view of the study sample individuals. 

 

 

Low
17%

Average
14%

High
69%

Low Average High



Proceedings of the 3rd International Conference on Economics and Social Sciences (2020), ISSN 2704-6524, pp. 284-294 

292 

Study hypothesis test 
“There is a positive relationship with statistical significance between the 

integrated waste management process and the level of sustainable 

development.” 

To ensure the validity of the study hypothesis, the study carried out the 

correlation coefficient test to study the correlation between the integrated waste 

management process and the level of sustainable development, and it was found 

that there was a significant direct correlation at the level of 0.01, which confirms 

the validity of the study hypothesis and that there is a direct impact of the 

integrated waste management process on the level of sustainable development, i.e. 

The higher the level of integrated waste management process, the greater the level 

of sustainable development achieved. 

 
Table 3. Statistical significance at the level of significance 0.01 

Integrated waste management process The variable 

0.779 Level of sustainable development 

Source: Produced by the author, using the SPSS software. 

6. Conclusions 

The current article focused on the relationship between urban waste 

management as urbanization. What is more, the study also aimed at discovering 

how integrated waste management can help for a better development of a country 

per se. Thus, after releasing the survey, there were a series of variables that were 

taken into account, so as to prove the hypothesis. Therefore, in order to summarize 

some of the findings, these are: 

• There is a great interest of officials in achieving high levels of integrated waste 

management process in the community; 

• There is a high level of performance of the integrated waste management 

process from the point of view of the study sample group; 

• There is a great interest of officials in achieving high levels of sustainable 

development in society; 

• The high level of the sustainable development process from the point of view of 

the study sample individuals; 

• There is a direct impact of the integrated waste management process on the 

sustainable development level. 

 

All these variables come to aid the affirmation according to which “There is a 

positive relationship with statistical significance between the integrated waste 

management process and the level of sustainable development” thus, rendering, 

once more the hypothesis to be valid. 
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