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Abstract

In the context of sustainable development, harmonized good management practices
should ensure the recovery of valuable components from wastes applying the
principle of waste hierarchy in order to comply with Waste Frame Directive
requirements. The article presents a scheme of a circular economic model applied to
the oil waste. Those oil wastes are of the particular interest because they can
positively respond to the End of Waste Criteria. Those criteria are referring to the
compliance of the waste derived products with the legal and regulatory applicable
specifications for their intended use, the existence of a market demand for this type
of products and with the fact that their production and use is safe for the
environmental and human health. After fulfilling those conditions the waste
producer can declare the end of waste status of the generated waste and proceed to
the recovery of valuables entities including the energy recovery. The article presents
the economic, ecologic and social implications of applying End of Waste Criteria to
the oil waste within such a circular economic model in order to respond to European
and Romanian strategy of increasing the recyclable degree of those types of wastes.
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Introduction

In the context of sustainable development, harmonized good management practices
(Arama et al 2017) should ensure the recovery of valuable components from wastes
applying the principle of waste hierarchy in order to comply with Waste Frame
Directive requirements (EU Directive 2008). “The established EU guidance for
recovering resources from waste mandates — via the “waste hierarchy” of the Waste
Framework Directive (EU Directive 2008) — that in principle reuse is better for the
environment than materials recycling, recycling is better than energy recovery, and
energy recovery is better than disposal” (lacovidou et al 2017) . In this paper, a
scheme of managing oil wastes within a circular economic model type is presented.
Those oil wastes are of the particular interest because they can positively respond to
the End of Waste Criteria. Those criteria are referring to the compliance of the
wastes derived products with the legal and regulatory applicable specifications for
their intended use, the existence of a market demand for them and with the fact that
their production and use is safe for the environmental and human health. After
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fulfilling those conditions the waste producer can declare the end of waste status of
the generated waste and proceeds to the recovery of valuables entities including the
energy recovery. The article presents the economic, ecologic and social implications
of applying End of Waste Criteria to the oil waste within a circular economic type of
model in order to respond to the European and Romanian strategy of increasing the
recyclable degree of those types of wastes. In a circular economy idealistic model,
each human activity along “the life cycle of product/service” should either a) not to
generate negative environmental impacts or b) to transform them into positive inputs
for other activities to which the same rules should be applied trying to be as close as
possible to the zero wastes target. In this context, the producers of goods and
services, started to become aware about concepts like eco-design — referring to
products conceived from the very beginning as eco-friendly products - and eco-
efficiency — referring to sustainable re-thinking of the operational production flows
of goods and services so that the overall generated wastes to be minimum or even
zero - decoupling this way the economic growth from the consumption of natural
resources. In this idea, a new field of research evolved, namely the industrial
ecology that has a holistic approach recognizing that solving the current new
ecological issues involves actually understanding the connections existing between
societal, technical, economical, and environmental systems because small changes
in a part of the system can induce sometimes important changes in another part of it.
For example, changing the price of virgin raw materials on the market can determine
either the reduction of their availability or their abundance which can determine a
change in the market demand for the reprocessed materials from the virgin ones.
Accepting that global industrial economy can be modelled as a network of industrial
processes that use resources to transform them in merchandises that can be bought
and sold in the market, industrial ecology as a new emerging field of research tries
to quantify the material fluxes and to document them. It has in its field of activity
the assessment of the environmental impacts that the industrial activities have or can
have on the environment, the way in which natural resources are supplied and used
and the way in which the resulted wastes are eliminated. In the context of global
industrial economy, the industrial ecology is concerned specifically with the
dynamic of industrial processes, namely with the study of how present linear
economic systems based on a sequence of steps like: extraction, production,
consumption and eliminate waste, can make a transition to circular economic
systems in which wastes can become entries for new processes. In this respect the
eco-innovation is the basis for such an endeavour. The new European vision
consider eco-innovation as any innovation that can reduce the use of natural
resources especially the non-renewable or hard renewable ones and decrease the
pollutants discharge into the environment along the life cycle of the products and
services (EU Report 2011).
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Materials and methods
“The circular economy (CE) concept is gaining momentum among industry, politics
and academia, putting forward a number of claims about environmental and climate-
related benefits. Recently, the European Union has enacted a policy package calling
for a transition from linear - towards circular production cycles across its Member
States by 2050. The majority of research so far has focused on the micro- and meso-
level, investigating circular economy implications on the product and firm level. On
the national level however, a circular economy monitoring framework has yet to be
developed” (Jacobi et al 2018). In the British Standard 8001: 2017 Framework for
implementing the principles of the circular economy in organizations — Guide
(Standard UK 2017). that is a voluntary guidance standard to support organization in
implementing sustainable circular practices in their businesses is defining circular
economy as “an economy that is restorative and regenerative by design and which
aims to keep products, components and materials at their highest utility and value at
all times, distinguishing between technical and biological cycles” (Niero & Schmidt
Rivera 2018).Technical cycles is referring to the endeavour to keep as much as
possible the produced products and services as functional in the economy for their
initial designed utility or for another one preserving the natural resource to be
transformed into wastes to be discarded in the environment and to pollute it.
Biological cycle is referring to the possibility of the affected environment to restore
to its initial functionality that it had before the impact of the anthropogenic
activities. So circular economy is not about making a sort of “perpetum mobile” but
trying to keep the consumption of natural non-renewable or hard renewable
resources as it is for example a forest as low as possible, continuing the economic
development but with much more care and good innovative management practices
to allow decupling the economic progress from the expense of environmental
degradation. In this respect, concerted efforts also should be made by each
organization in order to find innovative solutions so that: everything that can be used
in common such as buildings, equipments etc., everything that can be used for a
longer period of time to increase the life cycle of an item such as different types of
lubricating oils, and also everything that can be reused through
reprocessing/regeneration such as waste oils, should to be used. Having waste oils as
materials of choice to implement such a circular economic model and to sustain its
performance it is necessary to use some methodological instruments in order to
reach this goal First instrument is referring to the existing of a harmonized
legislation for waste management at the European Community level. That has been
realized in the last three decades so that, at the level of 2015, that legislation was
already in place and functional also at the national levels where had been
transposed. However, for reaching the goal of transition to a circular economic
model some combined financial common institutional instruments and
organizational management instruments should be made functional in order to reach
the high degree of industrial symbiosis required for its implementation and
performance. This industrial symbiosis should be reached between all those who are
using oils and produce waste oils on a well defined horizon of time within European
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common market space. Common efforts should be directed towards investments in
infrastructures for recycling or energetic recovery as well as towards eco-innovation
so that the products to be eco-friendly and the oil waste necessitating the disposal to
be kept at minimum. In the same time, the individual and businesses consumer’s
attitude towards the use of reprocessed oils should be changed. This change can be
done by having enough products’ information and economic incentives directed
towards good organizational management practices that use those types of re-
processed oils instead of similar grade oils from virgin materials. This is necessary
in order participants to be able to find about each other needs/necessities so the
overall recovery process of the valuable entities from the produced oil wastes to
show the expected benefits.“Thus, it is increasingly recognized that in the endeavour
to craft a meaningful monitoring framework to inform CE policies and provide links
to resource and climate policies, resource inflow and outflow data, as well as waste
and emissions data, need to be integrated and conceptualized together (Elia et al
cited in Jacobi et al 2018).
“The market penetration of recycled materials is highly dependent on their physical
and chemical characteristics, which will determine their price. However, not all the
existing recycling technologies enable a fair competition between virgin and
secondary materials, because their quality might differ”’(Cobo et al 2018).The
consumers’ attitude can be changed by recognizing that the oils that are managed in
an inappropriate manner will represent a loss for the organization. So organization
that produce the oils should understand that any oil wastes not well managed
represent a loss for them and the consumers of the oils should understand that
paying taxes for the differences between the amount of used virgin oils and the
amount of waste recovered either by recycling or by incineration is also a loss and
the more they recover the less will be the loss. As the literature mentions (GEIR
cited in Zimmerman & Jepsen 2018) “waste oil is the largest liquid hazardous waste
stream in Europe (...) and the end-of-life treatment of waste oils is regulated by the
Waste Framework Directive 2008/98/EC (EU Directive 2008). That directive states
that waste oils should be collected separately where this is technically feasible,
should be treated in accordance with article 4 - i.e. applying waste hierarchy
principle - and article 13 - i.e. allowing protection of the environment and human
health. Because oil is a valuable resource, waste oil should be managed so that
waste oils of different characteristics and waste oils and other kinds of waste or
substances should not be mixed, if such mixed impedes their treatment for recovery,
fulfilling the EU targets (GEIR cited in Zimmerman & Jepsen 2018) which are by
2020: a collection rate of 95 % of collectable waste oil and a recycling rate of 60 %
of collectable waste oil, and by 2025 a collection rate of 100 % of collectable waste
oil and a recycling rate of 85 % of collectable waste oil. The literature (Zimmerman
& Jepsen 2018) recognizes also that until now” there is no consistent method for the
evaluation of the efficacy of the legal framework on waste oil treatment which can
be adapted by the single states”, each EU country has its own algorithm of
computing the figures in order to document this efficacy with data having different
national or European sources. One European source is for example the Union of
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European Lubricants Industry that can assist in such cases by providing country
specific approximations using proprietary algorithms. When it comes to the
implementation of a circular economic model for oil industry the necessity of good
reliable data is a very important prerequisite because it represents the starting point
for building infrastructure for treatment waste oil in order to recycle them or for
energy recovery. Although this is a very important issue, it is generally recognized
by the professionals working in the field that it is time consuming and involving
waste oil flows analysis and complex national specificities. “The European waste oil
recycling industry is constituted of about 28 plants. Between 1,000 and 1,200 people
are employed in re-fining and 2,000 to 2,500 in collection of waste oil (excluding
waste oil from the food industry)” (EU Report 2009). There are significant
differences between EU countries regarding the topic of circularity of materials in
the oil extraction and processing industry field. If for example Germany, France,
Spain and Italy are well ahead documenting those oil wastes fluxes, because based
on those data and calculation they have already built re-refineries capacities, for
other countries like Austria, Czech Republic, Hungary, Romania and the Baltic
States there is not such infrastructure built. Motivations for such differences should
be found in the fact that recycling industry is facing adaptation issues that are not
easy to be solved. As Reh mentions (Reh 2013) when it comes to the big plants such
are the processing capacities, they need usually longer planning and also
implementation periods of time. For those big plants, and re-processing capacities
that are in this category being built with the intention to serve a significant
geographical region, having “high capital investments during the development,
planning and construction stages, by economical reasons have to be operated for
long periods, up to 10 fold of a political election period or two life generations.
During the first 2-5 years, depending on type and capacity of the plant under
planning, only costs accumulate. During about the same length of period of
operation then al revenues of the successfully started and operating plant are
recovering the costs of the construction period. Having reached returned on
investment (ROI) point of time, undisturbed marketing of its products and stability
of operational costs provided, the plant earns steadily money above the coverage of
its investment and operational costs. Toward the end of lifetime, repair and other
operational burdens as well as market competition or emission legislation make
operation unprofitable. With extra costs, the plant has to be dismantled in an
ecologically friendly way, with itself becoming an object of recycling or modified
reuse. (...) In normal operation, typical life times of plant and building projects
extend to more than 40 years. If plant life were shortened by unexpected or force
majeure events, huge losses of capital for future projects would occur. This capital
will be lacking for the urgently needed future investments. So even risk — taking
entrepreneurs take their time in preparing new plant projects properly. Legislative
and political stability will ease their actions and decisions! ” In an oil extraction
market were fluctuations of price and productions are high enough a market demand
for recycled oils although it is tempting enough when regarding circular economies
in different geographical regions should be carefully analyzed when it comes to the
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global market in order to have a relative stable coverage of the investment costs of
the re-processing plants . In the scanned literature in the field we found an example
of an attempt to conceive a method to show the economic synchronicity for the
behaviour of a set of different oil and gas exploitations as a prerequisite of
implementation of a circular economic model in this field by relevant monitoring
and evaluation through a set of relevant and specific chosen indexes. Those indexes
have been designed to indicate different possible status-quo that considered pilot
projects in the example are going through their current operations within a defined
period of time in a certain region using an early warning method with fuzzy
ISODATA cluster analysis. Signalling no changes or relevant changes in the
operations status-quo should be an important help reference for the optimal
functioning of a circular economy. The authors (Jian & Kun 2011) show that to
determine warning references for a functional circular economic model is not about
only considering the convenience of data calculation, but also “the patterns of
economic exploitation complied with the principle of circular economy when
choosing criterion-referenced indexes” Analyzing the industrial waste is also a
matter of harmonizing the used analytical methods in order to have good reliable
results to be analysed (Kim et al 2017).

Results and discussion
In this paper a general scheme for wastes management based on product lifecycle
assessment within a circular economic type of model is presented in Figure 1.

GEMERALSCHEME FOR LUBRICATING OIL WASTE MANAGEMENT BASED ON
Product{Services LOA WITHIN CIRCULAR ECONOMIC MODEL
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Figure 1. General scheme for lubrication oil waste management based on
Product/Services LCA within circular economic model
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In the scheme from Figure 1, an example for a lubricating oil type is taken. This
product is considered along its life cycle namely from the extraction, transportation
of raw materials needed for the manufacturing of the base oil and purchasing /supply
of additive necessary for its formulation and continuing through, production of base
oil necessary for lubricating oil product type and its bench formulation, lubricating
oil packaging, distribution, trading, use, recovery and disposal In each of those steps
corresponding to the phases through which this product is followed, in an ideal
circular economy at the level of each organization there is the need to have in place
good waste management practices in order to avoid or to minimize waste generation.
Whenever based on technological applied process involving those mentioned
phases, it is possible to apply local treatment for generated waste to end the status of
waste and to apply recovery techniques including the incineration for energy
recovery as a suboptimal option of recovery, all those techniques should be applied.
The resulted recovered waste oil can become input for other economic activity
within the local organization or within other ones within national/regional economy.
Regarding the presented scheme it looks on the paper simply enough. In reality as
presented in the former section such an endeavour requires a high degree of
synchronicity with reference to the two types of raw materials namely the virgin raw
material which is crude oil in the case of lubricating oil and recycled materials
which may form the raw materials for recycled products. The products involving a
high degree of circularity should have a quality similar to that from virgin raw
materials when it comes for examples for lubricating oils obtained from re-refined
used oils and be as we have mentioned earlier competitive as price i.e. the process of
re-refining should be adjusted all the time in certain limits to the price of the crude
oil on the market. This is a complicated endeavour on the unregulated, free market
which trading products (stocks) should be in good agreement and synchronicity with
the collection, transport and processing activity of the waste oils at least at the
national and regional levels ensuring in the same time the high protection of
environment and human health through evaluation of the hazards associated with
waste and products that use waste as secondary materials (Guta et al 2017). Very
good accounts about input-outputs levels with reference to the national production
of such a product in correlation with to the import-export of such goods where it is
the case should be kept to assure the industrial symbiosis. However, economic and
social implication of such a circular economy means actually a good deal of control
and national/regional intervention in order to have a functional economy.
Consequently, strict monitoring in order to signal alert level for supply of virgin and
secondary materials is necessary for assuring the level of planned outputs. From all
these steps certain amounts of waste derived and linked to the lubrication oil product
type result for the final disposal that also should be minimize in order to reach
sustainability.

Conclusions

Because circular economy is an emerging concept its application from the practical

point of view is supporting yet improvements so that challenges related to its
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implementation to be solved in the most efficient way. The presented scheme helps
to give a general view about this very complex endeavour and is meant to be
supported in future with different specific management scheme applied for the oil
and oil waste field
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