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Abstract. According to experts, the volume of world oil production will soon
reach a maximum, after which it will begin to decline. Other studies show that
oil reserves are not running out, but are becoming less accessible. The future is
uncertain, it is impossible to plan it accurately. Nevertheless, this industry is one
of the most profitable in the Republic of Kazakhstan, where oil production is
constantly growing, all regulatory mechanisms have been created, and although
their effectiveness is low, nevertheless, amechanism for interactionwith all sectors
of the economy has been created. The main problems were found in the regulation
and environmental management of the oil industry, it should be noted that in the
processing industry of industrial enterprises there is no interaction with many
sectors of the economy. The authors compared the effectiveness of regulatory
mechanisms in the oil andgas industry and the industrialwaste processing industry.
Subsequently, it turned out that there are practically no mechanisms for regulating
the industrial waste processing industry, and the problems arising in this industry
are ignored by state authorities. Thus, avoiding the problems of the industrial
waste processing industry leads Kazakhstan to an environmental disaster.

Keywords: The fuel and energy complex · Oil and gas industry · Environmental
problems · Industrial waste processing industry

1 Introduction

The fuel and energy complex also occupies a leading position in attracting foreign
direct investment to Kazakhstan [1–6]. At the same time, in order to ensure the rational
use of rich energy resources and sustainable development of the country for the long
term, today – as always – it is extremely important to have a thorough, coordinated and
carefully thought-out regulatory framework in combination with effective mechanisms
for implementing the requirements provided for by it [7–9].
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Kazakhstan is purposefully following the path of increasing its gas potential, includ-
ing production and export capacities. At the same time, gas supplies to the domestic
market are the main priority in this area. The dynamic development of the gas industry
is extremely important for the entire economy of Kazakhstan [10–14].

2 Literature Review

To assess the effectiveness of regulatory mechanisms for the oil and gas industry and the
industrial waste processing industry, open official sources were used: statistical informa-
tion Agency for Strategic Planning and Reforms of the Republic of Kazakhstan Bureau
of National Statistics; statistical information of the State Revenue Committee of the
Ministry of Finance of the Republic of Kazakhstan; press releases of the Ministry of
Energy of the Republic of Kazakhstan; analytical information of the Ministry of Labor
and Social Protection of the Population of the Republic of Kazakhstan; reference mate-
rials of the Committee for Control in the Field of Education and Science of the Ministry
of Education and Science of the Republic of Kazakhstan; reference materials of the
Committee of Geology and Subsoil Use of the Ministry of Investment and Development
of the Republic of Kazakhstan; materials on the oil and gas industry (press releases,
analytical and reference information, reports of state bodies, national companies, etc.);
analytical materials; statistical data and others [3].

3 Methods

The methodological basis of the research is a complex of scientific methods of cognition
and research: dialectical, historical, structural-system, legal, statistical, formal–logical
and other methods widely used in legal science [4–6].

General scientificmethods of system, logical and comparative analysis, analogies and
generalization, cognitivemodeling, expert assessments, hierarchy analysis, retrospective
and variational, as well as scientific approaches: integration, situational and synergetic,
etc. were used.

A comparative analysis of the oil and gas industry and the industrial waste processing
industry was carried out from the point of view of the effectiveness of the regulatory
mechanism by assessing their condition.

4 Results

There aremore than 250 oil and gas fields operating inKazakhstan,where 104 enterprises
are producing. For comparison, in 2018 their number was 100 enterprises, and in 2017 –
99 [3].

In 2018, after themodernization of the country’s largest oil refineries was completed,
the volume of oil and gas condensate production reached a record figure of 90.4 million
tons, and in monetary terms—12.2 trillion KZT (an increase of 33% compared to 2017)
(Fig. 1).
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Fig. 1. The volume of crude oil production, trillion KZT. Source: developed by the authors based
on materials. The internet resource of the Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of the Republic of Kazakhstan. www.stat.gov.kz

In 2019, despite major repairs at major projects (Tengiz, Karachaganak, Kashagan),
the volume of oil production amounted to 90.5million tons, and inmonetary terms—12.3
trillion KZT [13–16].

At the same time, for the whole of 2018, Kazakhstan exported 72.5 million tons of
oil [14–17].

That is, the oil and gas industry in Kazakhstan has become a profitable branch of the
economy, but the industry of processing industrial waste has not become such. Domestic
experts have identified 12 basic elements for the development of the oil and gas industry
and the industrial waste processing industry. What these industries have in common is
that they are all closely related to the territory, its resource and potential [18–20].

After all, it makes no sense to invest money in a field without knowing the boundaries
of the allotment and the territory necessary for development. It is within these boundaries
that the volumes and construction of the necessary infrastructure and its costs will be
considered [21, 22].

To do this, you need to develop a functional zoning of the territory: where will the
production zone be, where are the roads, where are the shift settlements, etc. The main
element, of course, will be technological, which directly dictates its place to all other
elements of the model. In the oil and gas industry, this is production, raw materials, in
waste–the sources of their formation.

With the development of civilization, the amount of waste released into the
environment increases.

There are two most acute environmental problems in Kazakhstan – the quality of
the environment (air, water, soil) and solid household waste. There is an annual increase
in emissions, and if no measures are taken, then, according to the forecast, in 2030, the

http://www.stat.gov.kz
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actual emissions of pollutants will amount to 3.6 million tons, that is, they can grow by
1.5 times in 10 years.

The issues of formation and accumulation of solid household waste (MSW) in the
Republic of Kazakhstan are one of the acute environmental issues. The impact of solid
waste on the environment and the volume of their formation require the development of
approaches and measures to solve the problems of handling them [23–26].

Every year, 5–6 million tons of solid household waste are generated in Kazakhstan
[27–34].

Sorting and processing of solid waste in the country today does not exceed 15%,
while in world practice this indicator is 70%. It is impossible to process all solid waste,
so some of the waste–and this is from 30 to 50% – must be disposed of using waste-to-
energy technology with the generation of electric and thermal energy at stations that use
solid waste as a resource.

In this sense, household waste is an important resource used for the extraction of
valuable fractions, energy, and compost production.Thermal disposal of householdwaste
allows reducing greenhouse gas emissions, which is especially important for Kazakhstan
to fulfill its obligations under the Paris Climate Agreement. However, even after all
the adopted programs for sustainable development in Kazakhstan, the industrial waste
processing industry also does not have the basic components of the economy.

Without determining the costs (economic element), the production / raw material
potential of the territory, we will not be able to get a financial and economic element
that determines the return on costs and profit.

Without an organizational model and a legal mechanism for interaction of all partic-
ipants in the process of this production, the industry will not be able to function: after
all, it is necessary to build connections and determine the «rules of the game» of all
participants, and in particular for all elements of the model reflected in Table 1.

As we can see from Table 1, the oil and gas industry interacts with all sectors of the
economy of the Republic of Kazakhstan, however, the environmental industry is weak
in interaction, since oil-containing waste or oil sludge is formed during the production,
transportation and processing of oil.

Oil sludge poses a danger to the environment, polluting the soil layer of the earth,
surface and underground water and air, therefore, the processing and disposal of oil
sludge is one of the most important components of the oil production process. At the
same time, oil producing and refining companies cannot put all the oil sludge available
in the country on the balance sheet, since only the volume of environmental payments
for them will significantly exceed the profit indicators.

On the other hand, these fines should encourage them to create favorable tender
conditions for contractors or dispose of pollution on their own. But practice shows that
in many cases it is more profitable to pay environmental fees or even hide the amount of
pollution. Moreover, the logic of the oil giants, who are willing to pay huge penalties for
accumulated waste instead of dealing with their disposal, is incomprehensible [29–34].

In this case, it is necessary to support state bodies and partially or fully finance the
disposal of oil sludge from the state budget. The state should move from targeted and
spontaneous actions to a comprehensive andbalanced action program, including a system
of environmental monitoring and audit of accumulated damage, the number and volume
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Table 1. Comparative model of the current state of the basic components of the oil and gas
industry and the processing industry of industrial enterprises

Basic components of the economic sector Branches of the economy of Kazakhstan

Oil and gas Processing of industrial waste

Territorial +

Functional +

Technological + +

Legal + Partly

Economic + +

Financial +

Social +

Ecological +

Educational + Partly

Organizational (institutional model) + −
Territory marketing + branding + Partly

Communications + Partly

of sludge barns, the terms of mandatory disposal and penalties for non–compliance with
regulations.

As you know, the state influences the economy by adopting appropriate regulatory
legal acts, implementing various programs and developing certain strategies. Unfortu-
nately, the state’s capabilities in the civil law regulation of relations related to emergency
oil spills are not fully realized.

At the same time, the industrialwaste processing industry has a positive indicatorwith
only 2 industries, in particular, technological and economic. Partial interaction between
the legal and educational spheres, territory marketing + branding and communications
in the industrial waste processing industry.

With the rest of the industries that make up the branches of the economy, there
is a complete lack of interaction, regarding the territorial aspect, there is no concept
of zoning for the industrial waste processing industry. Functionality is completely not
taken into account. The financial and social industries, which are usually the engines of
any industry, do not have interaction with these industries.

The organizational branch takes place, but not from the point of view of an insti-
tutional approach. The most negative thing in this situation is that the Environmental
industry weakly interacts with the industrial waste processing industry. Although envi-
ronmental problems have long passed into the sphere of planetary strategic goals for
the survival of mankind. In addition, oil production is not only a big income, but also a
constant threat to the environment.

The main factors hindering the timely solution of problems in the industrial waste
processing industry in Kazakhstan are:
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• lack of the necessary legislative framework, including the lack of technical regulation;
• lack of administrative and methodological tools to prioritize the assessment and
elimination of pollution;

• lack of financial investment mechanisms to eliminate or partially reduce the impact
of the industrial waste processing industry on the environment.

According to Table 1, if one of the elements of the oil and gas industry model
is removed, the consequences may not be predictable. However, in Kazakhstan, the
industrial waste processing industries are ignored, that is, they develop by themselves,
whichmeans that the territory where we develop the industrial waste processing industry
lives and develops by itself.

In the absence of an integrated and systematic approach, it is impossible to create an
effective industry, especially one that corresponds to the world experience in handling
and managing the industrial waste processing industry, but we do not get and will not
get the economic effect that we dream of.

5 Discussion

Resource conservation and increasing the level of resource efficiency of the use of hydro-
carbon rawmaterials are priority issues, the solution ofwhichwill help to implement a set
of energy and environmental–economic tasks for the transition to “green” development.

The main direction of Kazakhstan’s transition to “green development” is to increase
the complexity of the use of raw materials, increase the depth of processing, the Nelson
complexity coefficient, i.e. the most complete, economically justified extraction of all
useful components contained in raw materials.

This is a clear example of the fact that in order to increase resource efficiency, deep
processing of oil–containingwaste is becoming an urgent problemmore than ever, which
can be solved by using economically feasible and environmentally efficient technologies
that allow returning high–value hydrocarbon raw materials to circulation and obtaining
products with high added value from it.

In order to better understand what is the state of the regulatory mechanism of the
oil and gas industry and the industrial waste processing industry, we will consider the
emissions of the oil industry. Thus, according to the basic scenario of IHS Markit4, a
slight increase in demand for gasoline and diesel fuel is predicted in the period up to
2030, which will lead to an increase in the aggregate demand for petroleum products.

The apparent consumption of gasoline will grow from 4.1 million tons in 2016 to
4.5 million tons in 2030, and the consumption of diesel fuel will grow from 5.1 million
tons in 2016 to 6.5 million tons in 2030. It is expected that in 2030, the total apparent
demand for petroleumproductswill be about 14.1million tons.An increase in production
volumes will increase sludge emissions into the environment.

Studies of oil sludge indicate a fairly wide range of indicators of their quality, so
sampling from sludge accumulators revealed its composition (Table 2).

As we can see, the «oil sludge» of the middle layer contains the largest amount
of waste accumulations from oil activities, this is primarily due to the structure of the
earth, which means that the processing of these layers of the earth has a development
perspective.
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Table 2. Approximate composition of oil sludge from different regions

Composition Content, % by weight

The upper layer is
flotation sludge

The middle layer is
water emulsion

The lower layer is
bottom sludge

Fur. impurities 10–15 30–40 15–5

Petroleum products 25–40 15–20 10–15

Asphalgens Less than 5 5–15 20–45

Resins – 5–10 15–25

Paraffins – Less than 5 5–10

Water Other

Source: developed by the authors based on materials [1–10]

The investor invests funds where the “rules of the game” are defined for all partici-
pants in the process, that is, where a legal mechanism for interaction has been developed.
Moreover, not only at the initial stage of investingmoney, but also further – at the stage of
operation. To assess the regulation of the oil waste processing industry and to understand
what the conditions are for investors, we will analyze its mechanism and state [30].

Table 3. Enterprises of Kazakhstan providing services for the collection, export, disposal and
processing of waste

Company name Services/works provided

Collection and export Processing

“West Dala” LLP (“West
Dala”)

– Integrated waste management
(collection, disposal/processing of
mercury–containing, medical,
oil–containing waste, used oils,
chemical waste, drilling waste, solid
and construction waste, liquid
household and industrial waste,
archival documents)

“Factory of nonwovens” LLP
«S.M.F.–System»

– – Collection and processing of PET,
PPE, polyethylene, polyeth waste
covers

Atameken 4 plus LLP – Separate collection and sorting of
solid household waste

–

Peasant farm LLP – Burial, destruction Recycling of hazardous waste

KZ Brothers LLP – Collection and export of secondary
raw materials (cardboard, white
paper, transparent polyethylene,
colored polyethylene, PET bottles,
plastic HDPE boxes, newspapers,
stretch film, HDPE canisters, bottles
of household chemicals, aluminum
can, transparent glass)

–

(continued)
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Table 3. (continued)

Company name Services/works provided

Collection and export Processing

Help–Ekoil LLP – – Collection, export, disposal/
processing of drilling mud, wood
waste, used workwear, cartridge
filters for water, medical waste,
scrap metal, metal shavings, oil
sludge, used household appliances,
used air filters, used fluorescent
lamps, used office equipment, used
alkali catalyst solution,
paraffin–resinous deposits, oiled
rags, casing protectors, containers
from under paint and varnish
materials

Oral Taza Service LLP – Collection and removal of solid
household, construction, large–sized
waste

–

TuranPromResurs LLP – – Collection, export,
disposal/recycling of all types of
waste filters, plastics containing
waste, computer office equipment
waste

LLP «Kazakhstan Waste
Recycling»

– Collection and export of waste
paper, PET containers, white paper,
book and magazine products and
archival waste paper, polyethylene,
tetrapack throughout the territory of
the Republic of Kazakhstan

–

LLP «LS KOKSHETAU» – Production of products from
secondary raw materials

– Collection, export,
disposal/recycling, waste paper,
plastic, polyethylene, glass;

LLP «Eco–Techs» – Collection, removal,
disposal/processing,
placement/disposal of oil sludge,
drilling waste, well backwash waste,
oil–contaminated land, smeared soil

As we can see from Table 3, there are 11 enterprises in Kazakhstan that provide
services for the collection, export, disposal and processing of waste, of which 2 enter-
prises are engaged in the processing and disposal of oil sludge, the remaining enterprises
are engaged in other types of services that provide services for the collection, export,
disposal and processing of waste (Fig. 2).

However, the share of environmental protection costs in 2019 in the EU countries
will be about 2% of GDP, in the USA – 1.47%, in Japan – 1.25%, in Russia it is only
0.8%, and in Kazakhstan the share of environmental protection costs in 2018 was 0.5%
of Kazakhstan’s GDP. These figures, perhaps, canmeasure the level of ecological culture
of the country.

The need for an inventory of all objects of historical pollution with an assessment of
their impact on the environment was identified for the first time in 2004 in the Concept
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Fig. 2. Share of environmental protection costs in 2019. Source: developed by the authors based
on materials. The internet resource of the Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of the Republic of Kazakhstan. www.stat.gov.kz (URL: 10.06.2021)

of Environmental Safety of the Republic of Kazakhstan, however, a single state program
for universal inventory has not been developed.

Many objects have been installed, including bulk pesticides, warehouses of mineral
fertilizers, pesticides (granozane), containers with bitumen, warehouses of petroleum
products, etc. All of them are owned by local executive bodies, but no work is being
carried out on them to date.

From the above problems, we can conclude that Kazakhstan has a huge potential
with low environmental friendliness and a desire to break the law, since impunity entails
a systemic violation of the law [28–34].

A comparative assessment of the effectiveness of regulatory mechanisms for the oil
and gas industry and the industrial waste processing industry has shown that any industry
can be effectively developed to a highly profitable state, in the case of an integrated
approach to business. And also, the fact that even any profitable branch of the economy
can be turned into an environmental disaster, in case of an irresponsible attitude to it.

This assessment was carried out in order to find out and answer the question why
some industry in the country has a great economic success in its development, and some
sectors of the economy are lagging behind, while state bodies loudly announce that there
has been regulation on their part.

6 Conclusion

Thus, avoiding the problems of the industrialwaste processing industry leadsKazakhstan
to an environmental disaster. A way out of this situation is possible if the Authorized
state bodies turn their faces to these problems and try to solve them based on the balance
of interests of both parties.

It is important not only to use existing modern technologies and competent selec-
tion of technological equipment that will solve the difficult environmental problem of
industrial waste processing, and this type of large–tonnage waste can be considered as a
valuable secondary rawmaterial of enterprises, but alsowithout working regulatory legal

http://www.stat.gov.kz
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acts and an effective effective mechanism for regulating the industrial waste processing
industry, it will be impossible to develop this industry, especially to attract investors
from abroad.

Monitoring of regulatory legal acts in Kazakhstan should be carried out by iden-
tifying outdated, corrupt and inefficiently implemented legal norms that contradict the
legislation of the Republic of Kazakhstan and should be executed to the fullest extent of
the law.
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