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Abstract 

Sustainable development implies development of economic activities so as to ensure rational use of resources 
and environmental protection. In the context of limited resources, a great importance have the reuse and recycling. But 
these processes take place with other consumptions, especially by energy. The energy efficiency is a way to ensure the 
performance and competitiveness, and, in the some time, a condition for reducing of greenhouse gases emissions and of 
financial costs to consumers. This article reflects some aspects of the need to reduce energy consumption in the 
production process of recycling (considering the structure of production costs) and the importance of innovation 
management in this process.  
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1. Introduction 
 

Difficulties increasingly greater in assuring of raw materials needed for producing of goods required by the 
consumers, have imposed the identification of some solutions for the recycling of materials and waste products, so as to 
obtain a reduction in specific energy consumption extracting raw materials or destruction of waste. The desire to gain 
significant profits from their activities and to ensure a wide range of finished products that facilitate daily life caused 
unprecedented development of production processes. By default, there are huge amounts of waste or discarded products 
after a single use  that require special storage pits, burning or discharge into the waters of the planet. Obviously, the 
effects are disastrous for the environment, for the future of the worldwide. Pollution is a ubiquitous element, 
determined by the desire to ensure enrichment or economic development. 

Economic development is an important objective of public authorities, given that it is a way of ensuring the 
welfare of any society. Unfortunately, often it is primordial, in front of the requirements absolutely necessary to ensure 
sustainable development (rational consumption of resources, environmental protection, etc.), generating negative 
effects,  with time lags. In addition, economic development is dependent to a significant proportion by energy 
resources, which is why it requires a process of rationalization of their, highly effective. Increasing energy efficiency 
positively influence competitiveness, sustainable development and climate change. This is increasingly important for 
the industrial sector, production processes being energy intensive. As a consequence, total production costs are 
influenced by energy costs, which is why energy efficiency can be, in the conditions of increasingly fierce competition, 
a way to ensure the performance and competitiveness. At aspects presented need to be added and the necessity of used 
material recovery and reuse, given the limited nature of primary resources. For example, regeneration of spent rubber 
(found in various finished products, such as tires, conveyor belts, etc.), is an absolutely necessary process, both in terms 
of reducing raw material costs as well as reduce of the environmental pollution. Also, recycling of plastics, caused by 
the huge amount of waste of such materials is extremely important, being considered an effective way to improve the 
environmental performance of the industry involved. It can not be omit the field of electrical and electronic equipment 
whose consumption has skyrocketed in recent decades, particularly due to the moral depreciation of the existent 
products. From the assessing the information in the field, result that ,,only in the United States about 1 billion personal 
computers have become waste being discarded. These wastes containing more than 1.814 million tons plastics, 0.454 
million tons of lead, 862 tons of cadmium, 544 tons of chrome and 181.437 kg of mercury” (Pipaș and all, 2013). 

Regardless of the domain or category of products recyclable, it is clear that recovery and reuse processes can 
not provide, individually, the necessary of additional resources so as to achieve the objectives of economic 
development and satisfaction of the consumption. But the application of measures combined, both to limit the 
consumption of raw materials and to supporting recycling in significant proportions, can slow the depletion of natural 
resources (Grosse, 2010). In addition, the regeneration process involves energy consumption, requiring the 
identification of innovative technologies that ensure their reduction. In the article are presented specific aspects of the 
production cost structure generated by recycling used products with a focus on reducing energy consumption by using 
innovative methods. 
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2. The elements of  costs production in the recycling process 
The necessity of recycling of products is a concern more and more increasingly accentuated of various institutions or 
organizations internationally. In Europe, concerns have increased after the 1990s, being performed many studies and 
developed various strategies  to support this process. A report of the Commission of the European Communities, has 
revealed an undesirable: thus in the EU, municipal waste is disposed of through landfill (49%), incineration (18%), 
recycling and composting (33%). Obviously, records discrepancies between Member States, ranging from those which 
recycle least (90% landfill, 10% recycling and energy recovery) to those which are more environmentally friendly 
(10% landfill, 25% energy recovery and 65% recycling), but the effects on the environment are major. (Commission of 
the European communities, 2005). 
In the last decades, the issue of sustainable development has become a priority for many international organizations and 
for various companies, focusing on reducing pollutants into the natural environment, identifying technologies that 
reduce or even eliminate waste and on reduce consumption of natural resources or raw materials, energy and water. 
Basically, social objectives, environmental and economic are fundamental to ensuring its (Koltun, 2010). Obviously, 
these issues are difficult, but any action taken for this purpose it is beneficial for the whole society. Thus, in the 
production process is necessary a permanent action  to identify operations or phases that generate pollution and a waste 
of resources. If is considering the scheme of a linear production process, can be observed the products used and ones 
results (Figure 1): 
                                                                           

 
Figure 1 The structure of an liniar production process 

 
 

But what happens further with the finished products used? As they wear out, turns in polluting waste or 
recyclable materials. The ideal situation is that in which one can opt for their recycling and processing into raw material 
for new products. In a case like this, it is obvious that the cost of production is influenced mainly by the specific cost 
elements of production (without the related raw material, whereas most often used products are free). In general, the 
production cost can be determined according to the following relationship:                              

                                                                                                     (1) 
 
Where: fj represents the phases of activitz cycle (sourcing, manufacturing and sales). 
 
At the first phase, the cost elements are: the value of raw materials purchased; ordering costs and possible transport 
expenses. Instead, in the production process, it can use the relationship: 

                                                                                      (2) 
Where: CM  represent raw material costs; CE – energy cost; CHR - labor costs; CF  - fixed expenses. 

At the marketing stage, there are a number of expenses with packaging, forming of commercial lots, trade, 
storage and sale. If are considering the production processes where waste products are used, in equation (2) no longer 
appear raw material costs (CM). In this context, it is evident that in order to reduce production costs, it is necessary to 
optimize other factors, and in particular in energy consumption. They are differentiated by the type of production 
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process, the number of specific operations, but also the technology used. Obviously, should not be omitted other 
specific expenditure represented by the collection, sorting, dismantling (if applicable) or shredding or treatment of 
waste so that it can be used in production processes. As a result, equation 2 can be reformulated so: 

                                                                           (3) 
Therefore, to ensure a high level of productivity and competitiveness, innovation has particular importance, 

which allow the minimizing of energy consumption. For this it is necessary to support private sector such that ,,to 
invest in resource/energy efficient technologies and practices” (Mohanty, 2011). In the context of these specifications, 
it intend to extende the version of the paper and proposed a technology that allows reducing energy consumption in the 
process of obtaining reclaimed rubber, the starting point being the manners to define the energy productivity (quantity 
and quality of products produced per unit of energy consumed) and ways to stimulate its growth (reducing energy 
consumption or obtaining a larger quantities of products and increasing the quality level with the same energy 
consumption).  

Another important aspect is the need to apply management systems and management processes of regeneration 
and recycling. In this regard, it can track the steps of these processes (figure 2): 

 

 
Figure 2 The structure of the management processes of regenereration and recycling 

 
 The first phase is represented of collecting and sorting, which usually is performed by specialization operators. 
The importance of this step is incontestable, because is absolutely necessary dismantling of waste and separation on 
different component (textile inserts, metal inserts, metallic, matrix of base, non-recyclable materials etc). The 
regeneration process allows reuse of materials obtained to produce new ones while the recycling operations enable the 
use of elements results for energy production or other product categories. The storing involved some costs with setting 
up of landfills but also with providing a degree as reduced pollution. Basically, it can be seen that ,,the recycling 
economy is an economic development model on the basis of a continuous cycle of the material” (Liu, 2009). In this 
context, the efforts to ensure sustainable development must continue, both at scientists and the authorities, (papa, 2015) 
so that the processes of conservation of raw materials is carried out worldwide 

 
3. Conclusions 
 

Given the low volume of waste subject to regeneration and recycling, special attention should be paid to the 
management of these processes so as to reduce loss of valuable materials and energy. The need to reduce the 
consumptions of material resources has become a priority for the world. Sustainable development must rely 
increasingly on the principles of reduction, reuse and recycling, so that future generations are not affected in a 
substantially irrational consumption generated by the desire to achieve as large profits. The limited degree of energy 
resources is a growing concern for scientists, which is why rationalization of the consumptions must become a 
permanent requirement. In this context, recycling, reducing energy consumption can be a way of improving life. The 
difference between the cost of production corresponding to  a normal production process and which are based on 
recycled materials demonstrates that it is absolutely necessary re-orientation and re-use, and furthermore, to identify 
new technologies that will help to reduce energy consumption. 

Unfortunately, Romania is positioned on last position in Europa, with a rate of valorisation of approximate 5%. 
The legal reglementations, in this regard, was steel insufficient applied, which requires strong measures in order to 
achieve the level imposed of EU, namely 55% before 2020. It is necessary to use the rule of three ,,R” (recyling, reduce 
and reuse), because these can play a vital role in the future life and in preserving of the naturale resources.  
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