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Abstract

Increasing the risks of climate change, natural and man-made disasters, as well as the manifestation of their
negative environmental and economic consequences at the national and supranational levels, envisages the
introduction of the concept of sustainable development and the United Nations Millennium Development
Goals. The implementation of large-scale environmental projects in the form of joint implementation pro-
jects, public-private partnerships, distribution agreements, etc. is possible only if an effective system of
managing these projects is formed at the national and supranational levels. The object of the study is a pub-
lic-private partnership. The subject of the study is the increase of the effectiveness of national environmental
projects implementation.
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1. Introduction

Today the public-private partnership is an effective method of managing environmental projects in the
framework of the state and municipal environmental management system because of the existence of market
externalities. Public-private partnership is an equal and mutually beneficial cooperation between the state,
territorial communities (represented by the relevant state authorities or local self-government) and private
investors in the implementation of projects aimed at solving important socio-economic problems connected
with the territory [8]. The growing interest of the state in the development of public-private partnership is
due to its advantages in attracting resources (primarily financial and investment). The appearance of a
private investor ensures more efficient use of financial resources at the stage of project implementation and
is capable to increase the profitability of the facilities in the course of their further operation.

The works of Bamberger M., Blake M. et al., Inderst G. et al., Osita C. et al., etc. convincingly testify the
cooperation between business and the state in the format of public-private partnership and can be considered
as an effective tool for developing reserves of energy resources, preserving water resources, introducing
energy-saving technologies, ensuring environmental protection and implementing green projects in general
in conditions of limited budget resources through the built-in ability to activate investment potential [18].

At the same time, one of the main management problems in the Practical Guide on Good Governance in the
sphere of public-private partnerships of the United Nations Economic Commission in Europe is the fact that
the public-private partnership projects should necessarily contribute to sustainable development and
environmental protection.

In accordance with Part 1 of Article 5 of the Law of Ukraine “On Public-Private Partnership”, among the
forms of public-private partnership can be distinguished concessions, joint activities, product sharing, other
contracts.

Such a form of public-private partnership as a production sharing in extractive industry is relatively unex-
plored and applied in national practice. According to Part 1 of Article 4 of the Law of Ukraine “On
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Production Sharing Contracts” (Production Sharing Law), the production sharing agreement is an agreement
whereby one side of Ukraine (the state) instructs the other party (the investor) for a certain period of time
search, exploration and mining of mineral resources in a certain section (sites) of subsoil and maintenance of
work related to the agreement, and the investor undertakes to perform the assigned works at his own
expense and at his own risk with subsequent compensation of costs and receipt of payment in the form of a
part of profitable output [26].

We offer to pay attention to production sharing contracts with such a transnational company as Chevron (the
winner of the competition for signing a production sharing contract on Oleska area).

The authors suggest a comparative study of characteristics of extraction and marketing of non-traditional
hydrocarbon deposits in the United States and European countries (including Ukraine) from the perspective
of the development of this extractive industry and possibility to use shale gas for production sharing contract
implementation within the framework of public-private projects partnership considering the environmental
and economic consequences (Table 1).

Table 1. Ecological and economic analysis of production and marketing of shale gas in the United States and
European countries

Comparison criteria United States European countries Commentary

— Relatively shallow —  Greater depth of European countries have more
boreholes; occurrence of shale gas; complex gas production conditions,
—  Deposits of shale gasare | —  Higher pressure; which require additional
Geological conditions at insignificant depth; —  Complex tectonic structure. | investment in the development of
—  Strata of gas bearing deposits and increase the cost of 1
rock have a simple m? of gas and create an additional

structure. burden on the environment.
High level of water supply for | Limited reserves of renewable | The increase in the cost of water
Hydrological hydraulic fracturing. water resources (the Czech | resources will lead to an increase in
conditions Republic, Germany, Poland). the cost of gas and the destruction

of aquatic ecosystems.

Free access to land for wells’ | The ownership of land belongs | Difficult access to land plots with
construction. to the state. promising deposits in Europe,
Land resources unlike the US, where landowners
receive  royalties  from  the
placement of wells.

D . Low population density. One of the highest population | Gas deposits are located in urban

emographic densi - - .

conditions ensity. areas in Eyrc_)pean countries, which
makes it difficult to extract.

—  Active development of The need for the development | The rise in price of gas due to the
hydraulic fracturing and dissemination of | increase in the amount of initial
technologies from the technologies for the extraction | investment in the development of
80’s of the XX century. of shale gas, the development of | gas fields, the construction of

— Availability of all types of supply of this sector. | appropriate wells, the acquisition of

Technological progressive technologies necessary technologies.
conditions for drilling of shale gas
wells.

—  High level of
instrumental,
mechanical, production
software.

. Significant staffing potential. | The lack of a sufficient number | The need for investment in staff
Staff potential . o - 2
of highly qualified specialists. training.

The existing extensive A significant need for the The creation of an appropriate

infrastructure is sufficient for | development of infrastructure infrastructure requires significant
Infrastructure the US needs, the prospective | elements to ensure the investment.

construction of gas terminals production and transportation of

makes its import possible. gas.

Source: compiled by authors.

The consideration of the environmental aspects of production sharing contract as a form of public-
private partnership focuses on the comparison of environmental consequences and threats of shale gas
production on the one hand and economic feasibility of such extraction in the context of ensuring
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energy independence, technological capabilities, profitability (productivity) of exploited deposits and
return on investment.

2. Methodology

Insisting on the need for strategic evaluation of public-private partnership projects in terms of
environmental and economic efficiency and feasibility, we propose a detailed methodology for
evaluating such projects, which includes two types of criterial analysis (PESTLE analysis and SWOT
analysis), which are complementary and allow us to disclose key terms of the project, its impact on the
environment and the role in promoting environmental initiatives in particular and the principles of
sustainable development.

Its practical approbation will be carried out using PESTLE analysis and SWOT analysis as
complementary types of analysis with the help of the example of hydrocarbons sharing contract between the
company Chevron Ukraine BV and JSC Nadra Oleska, which were concluded between the state of Ukraine
and Chevron for the production of shale gas at Oleska site (Lviv and Ivano-Frankivsk regions). The applica-
tion of PESTLE analysis is justified in order to determine the appropriateness of using the production
sharing contract as a form of a public-private enterprise, since it makes it possible to identify not only
political, economic, social or technological factors of the external environment, but unlike short methods
(PEST analysis (sometimes STEP)), take into account legal and environmental factors (legal and
environmental) (Osita et al., 24). Based on the PESTLE analysis, the results of which are summarized in
Table 2, we will comment in detail political, social, technological and legal factors; exhaustive explanations

of environmental and economic factors will be provided in the course of SWOT analysis.

Table 2. The matrix of PESTLE-analysis of macro-environment factors affecting the implementation of
public-private partnership projects in the form of a production sharing contract

Political factors

Economic factors

Social factors

— The instability of the political
environment and frequent personnel
changes that affect the policy vectors.

— The lack of a clear procedure for
granting licenses for gas production by
foreign companies.

—  Unjustified structure and level of prices for
shale gas in Ukraine.

— High population density in
the areas of potential production.

—  There may be problems with
the loss of housing and settled
places of residence.

— The opacity of the conclusion of
production sharing contracts, distribution
of profit, land allocation procedures.

— Insignificant savings on energy resources
used.

—  The lack of opportunities to
attract local labor for the projects
implementation.

— The neglection of development
priorities of local self-government bodies
and state interests.

— The lack of legislative mechanisms for
redistribution of revenues from gas sales to
local communities.

—  The need for additional state support
(subsidies) for the development of the
mining industry.

— High corruption risks in the
conclusion of production sharing contract
with the involvement of international
investors, the distribution of products,
reimbursement of compensation costs.

— Interfering with the development of
alternative energy sector and energy saving
technologies, agriculture, tourism due to
diversion of resources.

—  The destruction of local
infrastructure and growth of
social tension.

—  Problems with loss of land
ownership in the production area.

— The absence of the necessary
infrastructure for the production and
marketing of shale gas (well-arranged
areas for wells, pipelines, storage
facilities, transport infrastructure).

—  Unsettled order of land allocation and
transfer of ownership of land plots on which it
is planned to build wells.

—  The impact on people and
demographic situation.

—  The adoption of necessary legislative acts
that consider the interests of specific private
parties as a result of their lobbying.

—  Pollution and reduction of
water resources.

— Inadequate development of hydraulic
fracturing technology, lack of necessary
equipment, skilled labor and software for
fracturing, considering complex
production conditions.

— A systematic violation of environmental | — Negative impact on the
regulations during the conclusion of production | lithosphere.

sharing contract.

—  The lack of regulatory support for the use | —  Degradation of land

of fracturing technology.

resources, reduction of the land
fund.
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Table 2 (cont.). The matrix of PESTLE-analysis of macro-environment factors affecting the implementation
of public-private partnership projects in the form of a production sharing contract

Political factors

Economic factors

Social factors

—  The lack of reliable data on shale gas
reserves in gas-bearing areas.

— The lack of regulatory support
losses caused by the environment

environmental recovery by mining companies.

and
organizational mechanisms for compensation of

—  Air pollution and impact on
climate change.

and

—  Other types of threats, in-
cluding negative impact on
biodiversity.

Source: compiled by authors.

Thus, the compensation costs incurred by the investor (Chevron can be carried out for a long time;
while the share of the state will remain minimal, and the well-being will be exhausted [23]. At the same
time, environmental and economic factors should be considered with the help of SWOT analysis, which
allows not only to conduct an in-depth study, but also to structure them according to the positive and
negative potential and actual consequences of production sharing contract for the production of shale

gas (Table 3).

Table 3. The matrix of SWOT-analysis of environmental and economic factors for the implementation of

production sharing contract for the production of shale gas as a form of public-private enterprise

Positive impact (Strengths)

Negative impact (\Weaknesses)

State (state management system
for environmental projects,
municipal environmental
management system)

Private partners

The state (the state system for the
management of environmental projects, the
municipal system for the management of
environmental projects)

Reducing government spending
on the development of gas

Access to implementation of
significant projects and of

Absence of a justification for the price of
shale gas in Ukraine and an

production investments diversification incomprehensible procedure for its structure
Economic formation
Assistance in the implementation | Acquisition of additional | Absence of necessary provision (reserve) for
of infrastructure projects that can | sources of income and | the compensation of negative influence and
not be performed in the context of | business development environmental restoration
limited budget resources Minor savings on energy used
Absence of legislative mechanisms for
redistribution of revenues from gas sales to
local communities
Increase in revenues to the state | Development of standards | Influence on human health due to
budget, which positively affects | and practices of | environmental pollution by toxic, allergic,
the growth of the share of | environmental activities and | carcinogenic and mutagenic substances
environmental expenditures in its | their integration into the
structure business processes of the
Reducing public spending on | company Pollution of groundwater, soil, rivers and
environmental projects in lakes with heavy metals, radionuclides
production areas Reducing the supply of drinking water in the
place of extraction
Contamination of soils with fracturing sub-
stances
Ecological Decommissioning of agricultural land

Evaporation of freckled from

sedimentation tanks to air

liquids

Increasing the air pollution by vehicles and
equipment serving the wells

Contamination due to gas flaring, traffic of
servicing vehicles, etc.

Increasing the level of energy
security of the state and
independence from energy import

Possibility of obtaining tax
benefits, a favorable regime
for investment activities,
government guarantees and
access to credit resources

Resistance to the development of alternative
energy sector and energy saving
technologies
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Table 3 (cont.). The matrix of SWOT-analysis of environmental and economic factors for the
implementation of production sharing contract for the production of shale gas as a form of public-private

enterprise

Positive impact (Strengths)

Negative impact (Weaknesses)

Stimulation of economic growth
due to the multiplier effect due to
the development of a separate
industry — the production of shale
gas and related industries

Potential losses to agriculture

Promoting innovative

Formation of a positive

Reducing the tourist attractiveness of mining

development and increasing the image through the | regions

competitiveness of the national implementation of large-

economy through the formation scale  national  industry

of a favorable investment climate, | projects, effective
Ecological reducing corruption and management and use of

increasing transparency

resources

The use of environmental

Growth of seismic activity and destruction of

Im_ple_rr}entatlon of ectonorg:c initiatives as a practice of | landscapes as a result of injection of freckled
gg\Tgllc?pen?ent insus amathz social responsibility | fluid in vacuum

: - . - increases the value of ;
implementation of projects with | | < Influence on nature protection zones and

environmental initiatives

Management and loyalty of

recreational resources

High accident rate

stakeholders

Decreased quality of life and deteriorated
living conditions of people

Source: compiled by authors.

Regarding the strengths and possibilities of using the production sharing contracts as the forms of
public-private partnership, it should be noted that, they are fully disclosed and systematized for the
participants in public-private partnership in scientific sources.

Concerning the economic weaknesses of production sharing contracts, it is worth noting the following.
Due to the lack of confirmed data on economically viable shale gas reserves, complex technological
and geological conditions, and also given the survey data of more than 200 experts in oil and gas
production, there is a situation where the economic efficiency of shale gas production is reached at a
price from 560 USD to 650 USD for thousand m® [24]. In the context of low environmental significance
of the production sharing contract, the availability of mandatory provision (reserve) for compensation
of negative influence and environmental restoration as an economic implementation factor, in our
opinion, should be an important condition for its completion. The order of formation of such a reserve
will be considered further.

3. Results

The calculation of compensation involves the use of discount method and consists of the following stages:
Stage 1. The establishment of a list of costs that can be capitalized as an investor’s production assets.
Stage 2. The determining the life of assets for the purpose of extracting shale gas.

Stage 3. The rationale for the discount rate, which will determine the value of the reserve in time.

Stage 4. The calculation of the amount of the reserve and the determination of initial investment value of
assets.

Stage 5. The calculation of the amount of financial expenses that are capitalized as a part of the reserve on
an annual basis [20].

Thus, at the first stage, according to the data obtained from Oleska area, Chevron costs at the exploration
stage (compensation costs) amounts to 354,314,487 USD:

» pre-contract stage — 2714 487.00 USD;
» geological survey of the site — 350 000 000 USD;
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» costs of the pilot and industrial development stage — 1600000 USD.

On the next stage of determining the life of assets, it should be noted that the average shale gas production
in the well is rapidly depleted (79-95% in the first 36 months). That is, under the most optimistic scenario,
we can take the lifetime of such assets at the level of 3 years [17].

The best practice of oil and gas industry operates with the concept of reserves at the level of 20% of the
total cost of investments in the development of deposits, and therefore the amount of the reserve for
environmental restoration over three years should be 20% of investment costs and equal to 70 862 897
USD (354314487 USD x 20%).

At the next stage it is necessary to calculate its present value. According to our calculations, the amount
of the reserve for environmental impact and restoration in 2015 should be set at 5,688,294 USD, provided
that its total amount for 3 years should be 70,862,897 USD. Consequently, upon initial recognition of the
reserve, the amount is included in the original cost of investor’s assets: 354 314 487 USD + 56 882 947
USD =411 197 434.4 USD.

In the course of approaching the date of extraction completion and the need to restore the environment,
the discounting period decreases and the discounted value of reserve increases. This increase will be
reflected in the financial expenses of the operator company and will be 56882947 USD x 7.6% =
4323.104 USD, and the reserve as of 31.12.15 will be 61 206 051 USD.

Table 4. The calculation of the amount of reserve for environmental impact compensation and recovery by

Chevron
Data Reserve amount, UAH Discount rate Financial expenses, . Initial cost of
' UAH investments, UAH
1 2 (2 graph + 4 graph) 3 4 (2 graph x 3 graph) 5
January 1, 2015 56882947,0 7.6% 4323104,0 4111974344
December 31, 2015 61206051,0 7.6% 4651660,0
December 31, 2016 65857711,0 7.6% 5005186,0
December 31, 2017 70862897,0 - -

In total, considering the approach to the implementation of the project approach with the initiators of
the World Bank projects (1,457 banks globally implemented 1,712 projects for the amount of 176.4 bln
USD). We will consider in detail the participation of this international financial institution in the
implementation of large-scale national environmental projects in Ukraine. In particular, since 1993 the
World Bank implemented 84 projects totaling 10,201.79 mln USD in Ukraine (Figure 1).
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Figure 1. The implementation of World Bank projects in Ukraine for 1993-2015
Source: [11].
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Among these projects, the thematic areas for environmental projects implementation take a prominent
position (see Figure 2 in Appendix) Climate Change (15), Environmental Policy and Environmental
Protection (9), Pollution Prevention (8), Biodiversity (5), Governance (4), Rational use of water resources
(4) Other issues of environmental management (3).

Thus, according to our calculations, 48 environmental projects of various levels out of 84 for a total amount
of 2,428.1 min USD were implemented with the financial support of the World Bank.

In this context, it should be noted that the World Bank has paid more attention and financial support to
projects than the relevant ministries and departments in Ukraine.

Conclusions

To discover the strengths and possibilities of the production sharing contracts application as the forms
of public-private partnership, it should be noted that they are fully disclosed and systematized for the
participants in public-private partnership in scientific sources.

Concerning the economic weaknesses of production sharing contracts, we should mention that due to
the lack of confirmed data on economically viable shale gas reserves, complex technological and
geological conditions, and also given the survey data of more than 200 experts in oil and gas
production, there is a situation where the economic efficiency of shale gas production is reached at a
price from 560 USD to 650 USD for thousand m®. In the context of low environmental significance of
the production sharing contract, the availability of mandatory provision (reserve) for compensation of
negative influence and environmental restoration as an economic implementation factor, in our opinion,
should be an important condition for its completion.

Thus, based on the results of the study of the role of public-private partnership in implementing
environmental projects to consider sustainable development initiatives, it was revealed that the
production sharing agreements are an important form of such partnership from the standpoint of
environmental and economic consequences and require a balanced approach to assessment and analysis,
considering the potential negative impact on air, water, land resources and human health. To to improve
the current procedure for strategic environmental and economic evaluation of public-private partnership
projects by the Interdepartmental Commission for conclusion and implementation of production sharing
agreements, the Ministry of Economic Development and Trade used the PESTLE analysis in the study
of political, economic, social, technological, legal and environmental factors of the external
environment and SWOT analysis to discover ecological and economic consequences of these projects
implementation. Unlike the existing ones, the proposed approaches consider the environmental
significance of the project, its environmental and economic consequences and contain the procedure for
a financial reserve formation to compensate the environmental damage.
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Figure 2. The structure of environmental projects of various levels in Ukraine, implemented with the support of the World
Bank

Source: [6].
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