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ABSTRACT
Gross split is a production sharing contract for upstream oiBnd gas

activities without any cost recovery. In the SHP oil field, an economic
analysis will be carried out using the gross split production sharing
contract (PSC) scheme to find out the value of the economic indicators
that can provide benefits to the government and the contractor. The
economic analysis carried out with parameters such as oil price of 70
US$/bbl adjusted for Indonesia crude price (ICP), escalation rate of 1%,
tax of 22%, discount rate of 10%, minimum acceptable rate of return
(MARR) of 10%, and operating cost of 12 US$/bbl. The portion of the
split between the contractor and the government is 63.8% and 36.3%,
which was obtained after carried out the base split, variable split and
progressive split schemes. Based on the economic analysis that has been
carried out, it is known that the SHP oil field has a positive value, as in
the net present value (NPV) obtained of 92,052 412 US$, internal rate of
return (IRR) of 52.14%, discounted profit to investment ratio (DPIR) of
1.25 and a relatively fast pay out time (POT) of 4.28 years from a contract
period of 20 years. Furthermore, based on the analysis it is concluded that
the SHP oil field could be further developed, which gave benefits to the
government and contractor.

@ This work is licensed under a Creative Commons Attribution Non-Commercial 4.0
International License.
BY ND

1. INTRODUCTION

Oil and gas resources are resources that are very influential in government revenues or the country's

economy. To maintain production to remain stable, it is necessary to carry out various maintenance efforts
for wells. With the very large need for oil andggas in Indonesia, it is necessary to balance the demand for
and supply of exing petroleum. Therefore, it is necessary to explore new wells or oil fields that can
support the target demand for oil and gas in Indonesia and increase oil productivity [1].

The SHP oil field is one of the new fields that will produce in 2026 to 2042, and located in the Central
Sumatra Bsin. which is one of the main basins as a producer of hydrocarbons in Indonesia. In the SHP oil
field, an economic analysis will be carried out using the gross split production sharing contract (PSC)

scheme.
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The aims of economic analysis were to find out how much the value of the economic indicators is obtained
and whether using this scheme can provide benefits to the contractor or the government. If the results of the
analysis do not provide benefits, then could be checked in more detail on the existing calculation flow.
Furthermore, if they still do not provide benefits, then can add discretion, which aims so that the results of
the analysis carried out can provide benefits to the government and contractors, hence from these results we
can conclude that this field can be developed, and the contract to be carried out is acceptable.

Economic calculations and analysis are required to be implemented, regarding exploration activities and oil-
and-gas exploitation is a capital intensive, technologically advanced, and high-risk industry; that it requires
meticulous calculation to find out its profit and other economic parameters. Principally, economic
calculation on exploitation and production of oil and gas resources depends on the amount of hydrocarbon
that would be produced, costs that have been and/or will be incurred, oil and ] prices per unit of volume,
and economic calculation systems that are currently in use [2], [3]. [2- 4], explained that to understand
whether a field development activity would give out a profitable value or not, it is imperative to carry out an
economic analysis which use an economic valuation standard in petroleum industry by using economic
indicators as such; net present value (NPV), rate of return (ROR), pmﬁ“o investment ratio (PIR),
discounted profit to investment ratio (DPIR), and pay out time (POT). [2], [5] also explained that cash flow
analysis and calculation will be preceded by knowing the regulations and profit-sharing contract that will be
used for calculation. Elements that are required in calculation of contractor cash flow are as such; gross
revenues, investment, operating costs (OPEX), escalation rate, revenue share, taxable income, taxes, net
contractor take (NCT), and government take.

The gross split PSC scheme is a calculation scheme for the distribution of the results of the management of
oil and natural gas working areas between the government and oil and gaggontractors which is calculated at
the outset [6]. The gross split production sharing contract is a PSC in upstream oil and gas business
activities which is based on the principle of sharing gross production (gross revenue) without any
mechanism for returning operating costs [6], [7]. In the gross split PSC s@me, the government is not
required to pay replacement costs (cost recovery) to the PSC, so that all capital and risks are the
responsibility of the PSC. Gross split PSC was formed as a replacement for cost recovery PSC which was
deemed no longer effective [6- 8]. In the PSC gross sp'n scheme, applying a percentage variable for
production division on a field-by-field basis, with the split adjusted based on the specific characteristics of
the field and production obtained from the field under review. The schemes applied to tlﬂgmss split
method are base split, variable split, and progressive split. The production sharing contract is based on the
regulation of Ministry of Energy and Mineral Resources Decree No. 52/2017 [6], [9].

In imp]easnting the gross split PSC, the amount of initial profit sharing or base split is set where for oil
fields it is 57% the state's share and 43% the contractor's share, while for natural gas fields it is 52% the
state's share and 48% the contractor's share. The variable a]it component is determined using parameters
such as work area status, field location, reservoir depth, availability of infrastructure, type of reservoir,
carbon dioxide (CO:) content, hydrogen sulfide (H.S) content, specific gravity (specific gravity) of
petroleum, level of domestic components, and production stages. The progressive split component is
determined by several parameters such as oil prices, natural gas prices, cumulative amounts for oil and gas
production [6], [8].

Calculation of cash flow in the gross split PSC scheme consists of parameters such as cash flow, net cash
flow, investment, deductible expenses, government income tax, contractor taxable profit, contractor take
and government take [9]. Depreciation is carried out for systematically allocated impairment or the useful
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life of an item [10]. There are several economic indicator parameters glch as net present value (NPV),
minimum acceptable rate of return (MARR), internal rate of return (IRR), pay out time (POT), and
discounted profit to investment ratio (DPIR) [2], [5], [8], [11]. Sensitivity analysis is carried out to find out
what parameters affect the profits and losses that will occur so as to reduce risk and from the sensitivity
analysis it can be seen whether a field is feasible to be developed or not [4], [12].

The decision-making judgement is based on a sensitivity analysis from a risk management analysis [4], [5].
Sensitivity analysis is defined as an analysis to perceive impacts of parameter changes which affects profit,
such as oil prices, the amount of oil production, operational costs, and investment. The advantage of
sensitivity analysis is that it aids on identifying the parameters that would affect profit by noticing on how
much a profit would fluctuate from those parameter changes. An oil field would still be feasible to be
developed, if it is projected to give out a relatively minute pay-out time (POT), a grand and positive net
present value (NPV), a relatively substantial profit to investment ratio (PIR) and discounted profit-to-
investment ratio (DPIR), and a rate of return value (ROR) that is far greater than bank interest [2], [3], [4].

2. RESEARCH METHODOLOGY

The analysis in the research was conducted to determine the economic indicators result using the PSC gross
split scheme. Economic analysis using the PSC gross split scheme on the SHP oil field has a systematic
work step as follows:

a. Data collection is divided into three parts, namely field data, economic data, and variable data split;
b. Performs data processing using the PSC gross split scheme;

c. Economic analysis by observing economic indicators;

d. Conducting a sensitivity analysis.

The research flowchart is shows in Figure 1.
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Figure 1. Flowchart methodology of the research

Furthermore, in carrying out an economic analysis, the first thing has to be done was to determine the net
split obtained from the results of dividing the base split, variable split, and progressive split. After that, a
cash flow calculation, then depreciation, and analyze it to get economic indicators, and finally a sensitivity
analysis to prove whether the SHP oil field is profitable and feasible to develop.

3. RESULT AND DISCUSSION

The economic analysis used in the SHP oil field was the gross split production sharing contract (PSC)
sch@me that will produce in 2026 to 2042 within a 20 years contract period. The gross split PSC is one of
the production sharing contracts for upstream oil and gas activities without any cost recovery. The required
data to analyze the economics of the SHP oil field, includes field production forecast data, economic data
covering the contract period, oil prices, estimates of capital and non-capital costs, operating costs, and other
supporting data that will be used in the calculations.

3.1 Economic analysis
To find out the economic results of the SHP oil field, the first thing that needs to be done is the PSC gross

split fiscal terms. Table 1 shows the fiscal terms of PSC gross split.

Table 1. Fiscal terms of PSC Gross split

Base Split Contractor Government
0il 43 % 57 %
Gas 48 % 52 %
Domestic Market Obligation (DMO) 25 %
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Depresiation Decline Balance (5 Years)
Tax Rate 22 %

Based on Table 1, it can be seen that the base split value for contractors is 43% for oil and 48% for gas.
Then, it can be seen that the domestic market obligation (DMO) or part of contractor production that must
be sold domestically in order to fulfill domestic commodities is 25%. The tax imposed on the gross split
PSC scheme 'nZS%. this is based on the Indonesian Minister of Energy and Mineral Resources Regulation
No. 52/2017. The depreciation method used in this gross split scheme is the declining balance method for 5
years. The DMO fee in the gross split PSC scheme is 100%, so that the DMO fee paid by the government to
contractors for the delivery of oil and/or natural gas of 25% of the production to meet domestic needs is
paid in full by the government (100%).

Before calcu]atirathe economics, first a determination or split calculation is carried out for contractors and
the government. In the gross split profit-sharing scheme, there are three components in the split calculation,
namely base split, variable split, and progressive split. The sum of the three components results in a split
amount for contractors and the governmentgp adjust. The government determines the amount of initial
profit sharing (base split) with details for oil 57% for the state and 43% for contractors, for gas 52% for the
state and 48% for contractors. In the variable split, there are components that receive split correction based
on the characteristics of the working area as shows in Table 2, while for the progressive split in Table 3.
respectively.

Based on the Table 2, it can be seen that the SHP oil field has an additional 7% split value. This additional
figure is obtained from region status gets a split correction of 3%, local content level gets a split of 4%. So
that the total of the split correction obtained for the split variable is 7%. After obtaining the variable split
value, the next step is to calculate the addition of a progressive split based on oil and gas prices and
cumulative production. The progressive split value will change every year, but in this field there is no
change due to used the single price method.

Table 2. Variable split

Characteristics Parameters Contractor Split, %
Territory Status PODII 3
Production Stages Primary Recovery 0
Reservoir Depth <2500 (8202 ft) 0
Infrastructure Availability Well Developed 0
Reervoir Type Conventional 0
CO: Content 0 0
H-S Content 0 0
0Oil API >25 0
Local Content T0<=x< 100 4
Field Location Onshore 0

Total 7

Table 3. Progressive split

Characteristics Parameters Contractor Split
Correction, %
Qil Prices (US$/Bbl) 70 3.8
Gas Prices (US$/Scf) 0 0
Cummulative oil and gas production (MMBOE) <30 10
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Depresiation 13.75 %

With the split division after irultting the base split, variable split, and progressive split parameters and then
adding some parameter data (oil and gas production profile, oil and gas prices, CAPEX and OPEX costs),
economic calculations can be carried out on the SHP oil field. The assumptions used in the economic
analysis of this field include an oil price of 70% based on the value of the Indonesian crude price (ICP), an
operating cost of 12 US$/bbl, a tax of 22% with an escalation rate of 1%, a discount rate of 10%, MARR
10%, and the depreciation model used is a declining balance within 5 years. The calculation results for the
SHP QOil Field using the PSC Gross Split scheme are shows in Table 4.

Table 4. Calculation results of PSC-Gross split of the SHP oil field
PSC-Gross split (Contractor)

Economic Indicators

Net Cash Flow (NCF), US$ 147012073
Net Present Value (NPV), US$ 44410431
Internal Rate of Return (IRR), % 52,14
Discounted Profit to Investment Ratio (DPIR) 1.25
Pay Out Time (POT), Years 428

02 Sensitivity analysis

Sensitivity analysis is defined as an analysis that carried out to observe the effects of parameter changes that
will affect profit, seen from its economic indicator results [2- 4]. Parameters used for executing sensitivity
analysis are cumulative oil production, oil prices, amount of investment, and lifting costs [2], [4]. This
analysis is carried out by changing prices against sensitivity values, with decline as much as 10% through
40%: and increase as much as 10% through 40% each from the initial value. The results of sensitivity
analysis are plotted into a spider diagram, then observing its sensitivity to NCF values, NPV values, IRR
values, and DPIR values. The sensitivity analysis results are shows in Figure 2 through Figure 5,

respectively.
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Figure 2. Sensitivity analysis result for contractor
net cash flow (NCF)

Figure 3. Sensitivity analysis result for net present
value (NPV)
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Figure 4. Sensitivity analysis result for internal Figure S. Sensitivity analysis result for discounted
rate of return (IRR) profit to investment ratio (DPIR)

Based on the results of sensitivity ana]s on Figure 2 through Figure 5, it is known that a decrease and
increase of 40% in parameter prices - parameters such as total oil production rate, oil price, OPEX and
CAPEX in the SHP oil field provide benetfits to the government and contractors. This can be seen by using
a sensitivity analysis using a spider diagram for NCF, NPV, IRR, and DPIR, which have positive values. In
addition, based on the sensitivity analysis, it is known that the parameters of oil production rate and OPEX
are parameters that very sensitive to price changes in existing parameters. The oil price and CAPEX
parameters are not quite sensitive to the increase and decrease in an oil price.

4. CONCLUSIONS
From the result and discussion above, it concludes that:

I.  The SHP oil field has been analyzed using the PSC gross split scheme starting in 2022 to 2042
within a period of 20 years, which is expected to start producing oil in 2026. The largest share of
the split in the SHP oil field was the contractor's share is 63.8% and the government's share is
36.3%.

2. The results of economic analysis at the SHP oil field obtained an NCF value of 147012073 USS,
NPV of 44,410,431 USS, IRR of 52.14%, DPIR of 1.25, and POT of 4.28 years. Hence, the profits
obtained for the contractor is 23.46% and for the government is 43.18%.

3. Based on the sensitivity analysis that has been carried out, it is known that changes as large as 40%
in parameters as well as the amount of oil production rates, oil prices, and investment costs have an
impact on the economic analysis of the SHP oil field. Meanwhile, parameters are very sensitive in
calculating cash flow was the amount of lifting of oil production, while changes in parameters in
investment costs do not have a significant impact.

4. Based on the results of the economic analysis of the SHP oil field, it is concluded that exceed the
desired target, hence this field could be further developed due to it provides benefits to the
government and contractors.
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