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ABSTRACT - Several factors are required to be considered in offshore and deepwater field development, 
including uncertainty in geological conditions, advanced technology, investment needed, fluctuating oil and 
gas prices, as well as fiscal regimes. Therefore, this study aimed to compare and evaluate the economic and 
fiscal regimes attractiveness ranks in Indonesia, Malaysia, and Thailand, applied to three cases of offshore 
oil and gas field development. The three offshore field cases included a new frontier gas field (Block A), a 
developed deep-water gas field (Block B), as well as a mature oil and gas field (Block C) with reserves of 
more than 100 mmboe and an investment range of 3 to 9 billion dollars. The discounted cash flow model 
was used to evaluate the contractor profitability, while government take, front loading index (FLI), and 
composite score (CS) were applied to rank the fiscal regime attractiveness. The result showed that profit split 
and ceiling of cost recovery affected fiscal attractiveness in government take. Front loading for contractor 
was observed at the early production phase from royalty and profit split. The fiscal attractiveness ranking 
generated a different order for each case, with Indonesia PSC CR being the most attractive to use in Block 
A due to the lowest FLI value. This PSC GS was the most attractive to use in Block B, providing the best 
economic results. Furthermore, concession scheme in Thailand was the most attractive to use in Block C, 
showing the best economic and the lowest FLI value. This showed that regardless of fiscal regime used in a 
country, parameter flexibility should accommodate uncertain conditions
Keywords: rank attractiveness, composite score, offshore development, petroleum fiscal regime, production 
sharing contract.
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INTRODUCTION
The oil and gas investment climate in Indonesia 

is less competitive compared to neighboring 
countries in Asia. This is shown by the lack of interest 
in bidding for oil and gas offshore field in the last two 
years. Therefore, several changes to fiscal scheme 
have been made by the Indonesian government 
to attract investment, including the use of a new 
fiscal scheme namely gross split production sharing 
contract (PSC) in 2018 and additional financial 
incentives. 

A petroleum fiscal regime allows a host country 
to regulate the benefits derived from exploration 
and production activities through a set of laws, 
regulations, and agreements (Gudmestad et al. 2010). 
It also shows the motives for attracting investment, 
effectively managing and using national resources, 
seeking profits, and considering the international 
oil company (IOC) or national oil company (NOC) 
desires to generate returns at appropriate risks. 
Therefore, petroleum fiscal regime is the main 
non-resource factor that needs to be considered by 
IOC when attracted to the resources of a country. 
In this context, project feasibility and economic 
evaluation become important indicators to assess 
the environmental attractiveness of the host country 
(Hvozdyk & Mercer-Blackman 2010). 

Generally, a petroleum economic evaluation 
is essential when an oil and gas company has the 
opportunity to invest in a project. This shows the 
need for further analysis to determine the profitability 
of the investment. The analysis will include the 
evaluation of project cash flow, profit and loss 
estimation, financial and technical risks, funding 
needs, as well as project ranking (Putrohari et 
al. 2007). There are several influencing factors 
in the upstream petroleum economy, particularly 
for offshore oil and gas field development. The 
factors include uncertain geological and subsurface 
conditions (Johnston 2008), which require high 
technology (Acheampong 2020; Acheampong et 
al. 2015; Willigers & Hausken 2013), development 
costs (Rush 2012; Willigers et al. 2010a; Willigers 
et al. 2010b), accompanied by fluctuating oil and gas 
prices (Salam et al. 2021; Johnston 2003; Lubiantara 
2012) and fiscal regime in the host country (Mardiana 
2019; Masons 2017). 

Evaluating and comparing fiscal regime in 
various countries helps the IOC select investment 
areas. It also promotes a complete understanding 
of the international oil and gas market, developing 

their business strategy based on certain conditions. 
The analysis allows the IOC to improve efficiency 
and ensure the value of the assets is maintained and 
enhanced. 

There are many methods used to evaluate 
and compare various types of fiscal regimes in 
countries. The method that is widely used is to 
compare the results of profitability indicators such 
as net present value (NPV), internal rate of return 
(IRR), and profitability index (Echundu et al. 2015; 
Dharmaji 2002; Gbonhinbor et al. 2016). Another 
method includes ranking fiscal attractiveness using 
tax components such as the tax distortion index 
(Kraychenko 2016; Blake & Roberts 2006; Bock & 
Rodriguez 2011), the composite score (CS) method 
with indicators including government take, and the 
front loading index (FLI) (Swe & Emodi 2018; Luo 
& Na 2010). 

Based on the description, this study was conducted 
to address both the government and contractor 
perception by performing profitability evaluations 
on the same fields using the different fiscal regime of 
Indonesia, Malaysia, and Thailand. Analysis was also 
carried out to assess the attractiveness and level of 
profitability ranking among four fiscal regimes under 
three different offshore field conditions. Among the 
offshore field conditions are a new frontier gas field 
with 500 meters of water depth (Block A), a newly 
developed deep-water gas field (1000 meters of water 
depth) (Block B), as well as a mature oil and gas field 
with a water depth of less than 100 meters (Block 
C). The reserves on all three fields are more than 
100 mmboe, and the investment ranges from 3 to 9 
billion dollars on a full-life contract. Fiscal regime 
includes cost recovery and gross split PSC schemes 
from Indonesia, revenue-to-cost PSC schemes from 
Malaysia, and concession schemes from Thailand.

Petroleum Fiscal Regime
Generally, two popular fiscal regimes are 

the royalty and tax system (concession) as well 
as the contractual fiscal system. Development 
and modification of fiscal regime are carried out 
based on the political and economic conditions 
of the host country, alongside the dynamics of 
geological and technological enhancement. The 
significant difference between these two systems 
relates to the ownership of petroleum resources as 
well as the amount and forms of taxation imposed 
(Johnston 2004). In the concession system, private 
companies (concessioners) are given the right to 



267

Petroleum Fiscal Regimes Attractiveness in Indonesia, Malaysia  and Thailand: 
Application on Offshore Project Development (Dwi Atty Mardiana  et al.)

DOI.org/10.29017/SCOG.47.3.1633  |

carry out exploration activities. When successful, the 
companies make royalty and tax payments to the host 
government. This indicates that companies have the 
title to produce the reserves, while the host country 
set rents, royalties, and taxes transparently. In its 
most basic form, the concession system consists of 
three components, namely royalties, taxes, and other 
fiscal deductions. Therefore, several modifications 
to the royalty and fiscal deduction components have 
been made to improve the fiscal regime flexibility 
in resisting the impact of oil price volatility or field 
maturing, to maintain investment or the split of 
profits. 

Regarding the contractual system, the title 
to hydrocarbons stays with the states, and unless 
specifically shared, all production belongs to the 
government. The contractor (IOC or NOC) carries 
out the operations under the terms of the contract at 
personal risk and expense, including providing the 
financing and technology required for the operation. 
When the production is successful, the contractor is 
allowed to recover the expenses of exploration and 
development incurred with a share of the production 
or a cash fee for the service. After receiving a share 
of production, the system is known as a “production 
sharing contract” (PSC). In the service contract 
system, the host government hires the contractor and 
pays a fee for their service without taking a cut of any 
production extracted. Similar to concessions, host 
governments design the fiscal component in different 
ways to improve profit flexibility and the investment 
climate. Generally, there are five components in the 
PSC system, namely royalty, cost recovery, profit 
oil, taxes, and other fiscal deductions. 

Factors considered by IOC in the petroleum fiscal 
regime used in a country are essential to design an 
attractive fiscal regime. During design activities, 
some fundamental principles should be considered 
by the government including simplicity, neutrality, 
progressivity, risk-sharing, and stability (Nakhle & 
Lassourd 2019).

Petroleum Fiscal Term Evaluation
Several studies related to the evaluation and 

comparison of fiscal schemes are used as the basis for 
making investment decisions in a country (Boykett 
et al. 2012; Sabaris et al. 2020; Luo & Na 2010; Swe 
& Emodi 2018). These include some studies on the 
fiscal regime used by oil-producing countries such as 
Indonesia (Abidin 2015; Mardiana 2019; Mardiana 
2020; Anjani & Baihaqi 2018), Malaysia (Manaf et 

al. 2014), Thailand (Pusayapaibul 2015), Myanmar 
(Swe & Emodi 2018), Tunisia (Nakhle & Lassourd 
2019), the Pacific region (Mullins & Burns 2016), 
Brazil (Marques 2015), and Uruguay (Ferro 2017). 
However, the attractiveness of fiscal terms depends 
on the type of fiscal regime, reserves, combination 
effect (Luo & Na 2010), the country political, social, 
and economic risk (Sitompul 2015). Other non-
economic factors include investment rules certainty, 
geological, contract period, regulation, national 
participating interest, and institutional governance 
model (Aprizal et al. 2022). 

Fiscal attractiveness in a country does not depend 
on the type of fiscal regime or specific provisions 
or their value, but on the combined effect of fiscal 
requirements (Lucchesi 2019; Masud et al. 2019). 
Therefore, to evaluate the attractiveness and compare 
different contracts, several indicators can show the 
combined effect of fiscal terms, with the following 
qualifications of: 1).Comprehensive is the ability 
to show the ratio of revenue allocation between 
host country (government) and contractor or IOC, 
including the combined effect of fiscal term and 2). 
There is a need to consider the impact of the order 
of allocations, as well as the time value of money, 
and the sequence of allocations obtained by various 
parties will affect the final benefits.

Government Take
The objective of the host country in oil production 

is to ensure the greatest possible economic benefits, 
with or without having control over E&P conditions. 
Government take is the price that E&P operators 
are willing to pay for exclusive access to activities. 
Moreover, there are several factors affecting the 
government ability to maximize revenue. These 
include the ability to attract qualified investors 
through the fiscal system, the timing of production, 
price movements, and the capacity to spend revenue 
productively. 

Government take is defined as revenue portion 
of host country contribution to the total project 
revenue within the contract validity period (Luo & 
Na 2010). This includes bonuses, royalties, profit 
oil split, taxation at all levels, government equity 
participation, and other factors. Therefore, larger 
government take is correlated with less attractive 
contract to the IOC, as also shown by previous 
studies.

The calculation of government take can be 
carried out with and without the discounted cash 
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flow model method. What distinguishes the two is 
the consideration of the time value of money for 
government cash flow. The discounted government 
take is calculated based on the present value of the 
host country income within the contract cash inflow 
time at a certain discounted rate. In this context, 
Circa 99% of IOC used the discounted cash flow 
method to project the host country income during 
project life (Swe & Emodi 2018). The formula for 
discounted and non-discounted government take is 
shown below:

Non-discounted government take formula: 

 (1)𝐺𝐺𝐺𝐺 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

𝑥𝑥 100%            (1) 
 
 
 

𝐺𝐺𝐺𝐺𝑖𝑖 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡(1+𝑖𝑖)−𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1 (1+𝑖𝑖)−𝑡𝑡 𝑥𝑥 100%           (2) 

 
 
 

𝐹𝐹𝐹𝐹𝐹𝐹 =  𝐺𝐺𝐺𝐺− 𝐺𝐺𝐺𝐺𝑖𝑖
𝐺𝐺𝐺𝐺  𝑥𝑥 100%            (3) 

 
 
 

𝐶𝐶𝐶𝐶 =  (𝑤𝑤1 𝑥𝑥 𝐺𝐺𝐺𝐺) + (𝑤𝑤2 𝑥𝑥 𝐹𝐹𝐹𝐹𝐹𝐹)          (4) 
 
 

 (2)

𝐺𝐺𝐺𝐺 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

𝑥𝑥 100%            (1) 
 
 
 

𝐺𝐺𝐺𝐺𝑖𝑖 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡(1+𝑖𝑖)−𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1 (1+𝑖𝑖)−𝑡𝑡 𝑥𝑥 100%           (2) 

 
 
 

𝐹𝐹𝐹𝐹𝐹𝐹 =  𝐺𝐺𝐺𝐺− 𝐺𝐺𝐺𝐺𝑖𝑖
𝐺𝐺𝐺𝐺  𝑥𝑥 100%            (3) 

 
 
 

𝐶𝐶𝐶𝐶 =  (𝑤𝑤1 𝑥𝑥 𝐺𝐺𝐺𝐺) + (𝑤𝑤2 𝑥𝑥 𝐹𝐹𝐹𝐹𝐹𝐹)          (4) 
 
 

 (4)

𝐺𝐺𝐺𝐺 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

𝑥𝑥 100%            (1) 
 
 
 

𝐺𝐺𝐺𝐺𝑖𝑖 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡(1+𝑖𝑖)−𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1 (1+𝑖𝑖)−𝑡𝑡 𝑥𝑥 100%           (2) 

 
 
 

𝐹𝐹𝐹𝐹𝐹𝐹 =  𝐺𝐺𝐺𝐺− 𝐺𝐺𝐺𝐺𝑖𝑖
𝐺𝐺𝐺𝐺  𝑥𝑥 100%            (3) 

 
 
 

𝐶𝐶𝐶𝐶 =  (𝑤𝑤1 𝑥𝑥 𝐺𝐺𝐺𝐺) + (𝑤𝑤2 𝑥𝑥 𝐹𝐹𝐹𝐹𝐹𝐹)          (4) 
 
 

 (3)

𝐺𝐺𝐺𝐺 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1

𝑥𝑥 100%            (1) 
 
 
 

𝐺𝐺𝐺𝐺𝑖𝑖 =  ∑ 𝐺𝐺𝐺𝐺𝑡𝑡(1+𝑖𝑖)−𝑡𝑡𝑛𝑛
𝑡𝑡=1

∑ 𝐺𝐺𝐺𝐺𝑡𝑡𝑛𝑛
𝑡𝑡=1 (1+𝑖𝑖)−𝑡𝑡 𝑥𝑥 100%           (2) 

 
 
 

𝐹𝐹𝐹𝐹𝐹𝐹 =  𝐺𝐺𝐺𝐺− 𝐺𝐺𝐺𝐺𝑖𝑖
𝐺𝐺𝐺𝐺  𝑥𝑥 100%            (3) 

 
 
 

𝐶𝐶𝐶𝐶 =  (𝑤𝑤1 𝑥𝑥 𝐺𝐺𝐺𝐺) + (𝑤𝑤2 𝑥𝑥 𝐹𝐹𝐹𝐹𝐹𝐹)          (4) 
 
 

Where, GTt is the host government take in year t, 
which includes the state oil company income, n is 
the term of the contract, GRt is the gross revenue in 
year t, and i refers to the discount rate. 

Considering the different results with and without 
discounted rate on the government take, there are 
time sequence differences in income gained by the 
host country. The gain is obtained from various taxes 
and fees that will affect the government and IOC 
takes project profitability, and fiscal attractiveness.

Front Loading Index (FLI)
The time sequence of the government income 

gain is an essential matter to be considered by the 
IOC. This is because the more delayed the payment to 
the host country, the better the project value for IOC. 
By deferring payments to the government, the IOC 
can recover the spending costs earlier and potentially 
obtain higher returns on a project. Meanwhile, in the 
case where there is no difference between the results 
with and without the discounted rate of government 
take, the income of the host country is based on the 
profits, and there is no front loading. 

The front-loading index for the IOC is used to 
show the impact of time sequence difference of the 
host country on the project and the IOC profit. The 
ratio of the difference between GT and GTi is defined 
as the front-loading index for IOC (FLI), as shown 

in the formula below:
          

Factors that affect the difference show that there 
is front-loading for IOC, including: 1). Front load-
ing in the early stages. This occurs when there are 
expenses before profit-making, such as signature and 
finding bonuses, business tax, VAT, as well as import 
tax on exploration and development periods and 2). 
Front loading at the production phase also affects 
the difference between GTi and GT. These include 
duty tax, royalty, profit split, production, and other 
bonuses that can lead to more government take. 

The FLI for the IOC in terms of fiscal attractiveness 
shows that a smaller FLI value corresponds with less 
risk of the IOC at early stages. This makes the fiscal 
regime more attractive (Swe & Emodi 2018).

Composite Score (CS)
Composite score (CS) is defined as a 

comprehensive indicator showing the attractiveness 
of fiscal terms. It is called comprehensive by 
considering the attractiveness assessment of GT and 
FLI indicators by decision-makers based on their 
own experiences. The function of the CS is:

Where w1 and w2 are weights based on investor as-
sessment of the contribution of GT and FLI. This 
function shows that smaller CS correlates with 
greater attractiveness of the fiscal system.

METHODOLOGY
This study aimed to evaluate and compare the 

attractiveness of different fiscal regimes in three 
countries for investment in the development of oil 
and gas resources. The analysis allows the ranking 
of different fiscal regimes that apply to three oil 
and gas resources based on the evaluation and 
comparison of economic performance as well as 
investment. 1). Data on three oil and gas offshore 
fields was collected, as shown in Table 1. These 
included the development plan, production profile, 
and cost required for the offshore field development 
at full contract life. The methods used to calculate the 

Discounted government take formula: 
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fiscal regime for Indonesia, Malaysia, and Thailand 
were similar to the previous study by (Mardiana et 
al. 2022) and (Sabaris et al. 2020). Table 2 shows the 
main fiscal assumptions used in the three countries; 
2). Economic calculations were performed on three 
different fields using four fiscal regimes, followed by 
results evaluation and comparison. The discounted 
cash flow model was used to evaluate the contractor 
profitability, such as NPV and IRR. Additionally, 

fiscal parameters causing an increase or decrease 
in economic value were analyzed; 3). Fiscal 
attractiveness rank was carried out using the CS 
after calculating GT and FLI. This was based on the 
assumption of a discounted rate of 10%, commonly 
used in the oil and gas industry. Weights for CS 
calculation were referred to in a previous study (Swe 
& Emodi 2018), at 42% and 58% for GT and FLI, 
respectively.

Table 1 
Field condition and assumption

Parameter Block A Block B Block C 

Fields New development gas field 
Water depth: 500 meters 

Newly developed and deep water 
gas field 
Water depth: 500 meters 

Extension oil and gas field 
Water depth: < 100 meters 

CAPEX $4.6 Bn $1.7 Bn  $2.1 Bn 
OPEX 2.7 $/boe  1.6 $/mmscf  24 $/bbl  
Reserves 1.25 TCF 0.8 TCF 260 MMBO 
Price LNG: 7.3 $/mmbtu LNG : 7.3 $/mmbtu Oil: 70 $/bbl 
  Condensate: 70 $/bbl   Gas: 5.5 $/mmscf 
F&D cost 21.9 $/boe 13.6 $/boe  8.4 $/boe 

 

 

Descriptions 

Indonesia - PSC CR Indonesia - PSC GS Malaysia - PSC RC Thailand - Concession 

Gov IOC Gov IOC Gov IOC Gov IOC 

Royalty         10%   
5%-15% 

subject to 
production 

  

FTP   15% 
shareable             

Cost recovery 100%       

30%-70% 
subject to 

R/C 
40%-80% 
subject to 

R/C for 
deepwater 

PSC 

      

Profit split     base + variable + 
progressive        remaining 

after royalty 

- Oil 85% 15% after 
tax  base: 57%  base: 43%   

50%-80% 
below THV, 

40-60% 
above THV 

for 
deepwater 

    

- Gas 70% 30% after 
tax base: 52% base: 48%   

50%-80% 
below THV, 

40-60% 
above THV 

for 
deepwater 

    

THV         300 mmstb 
and 2 TCF   

    

Bonuses                 
- Signature bonus 1 - 5 MM$   1 - 5 MM$       0.3 - 3 MM$   

- Production bonus 0.5 - 5 MM$   N/A       

6 MM$ 
offshore and 

12 MM$ 
onshore 

  

Government / NOC participation       20% 
Petronas       

Domestic 
requirement 

25% at 
discounted 

price 
  25% at 

market price           

Training fund         0,5%       
Export duty         10%       
Land rent             180$/km2   

Supplementary 
fund         R/C > 1.2   

SRB rate up 
to 75% from 

profit 
  

Tax 
40% and 

44%   40% and 
44%   38%   50%   

Table 2 
Petroleum fiscal term on PSC and concession
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Cost recovery 100%       

30%-70% 
subject to 

R/C 
40%-80% 
subject to 

R/C for 
deepwater 

PSC 

      

Profit split     base + variable + 
progressive        remaining 

after royalty 

- Oil 85% 15% after 
tax  base: 57%  base: 43%   

50%-80% 
below THV, 

40-60% 
above THV 

for 
deepwater 

    

- Gas 70% 30% after 
tax base: 52% base: 48%   

50%-80% 
below THV, 

40-60% 
above THV 

for 
deepwater 

    

THV         300 mmstb 
and 2 TCF   

    

Bonuses                 
- Signature bonus 1 - 5 MM$   1 - 5 MM$       0.3 - 3 MM$   

- Production bonus 0.5 - 5 MM$   N/A       

6 MM$ 
offshore and 

12 MM$ 
onshore 

  

Government / NOC participation       20% 
Petronas       

Domestic 
requirement 

25% at 
discounted 

price 
  25% at 

market price           

Training fund         0,5%       
Export duty         10%       
Land rent             180$/km2   

Supplementary 
fund         R/C > 1.2   

SRB rate up 
to 75% from 

profit 
  

Tax 
40% and 

44%   40% and 
44%   38%   50%   

Table 2 (continued)
Petroleum fiscal term on PSC and concession

RESULT AND DISCUSSION

Block A Evaluation
Table 1 shows that Block A is a new frontier 

offshore field development with a total investment 
until the end of the contract of 79–83% of gross 
revenue. Table 3 shows the economic calculation 
using four different fiscal regimes, which is 
challenging with a negative NPV and an IRR of 
less than 10%. Furthermore, some costs will not be 
recovered when the contract ends under the two PSC 
cost recovery schemes. Comparing the economic 
results of NPV and IRR value, Indonesia PSC-CR 
has better provision than others, with Malaysia being 
the lowest.

To analyze the attractiveness of the fiscal regime, 
an evaluation of GT and FLI was carried out. The 
results showed that higher GT value made the 
fiscal regime less attractive from the perspective of 
contractor or investor. In Block A, as shown in Table 
4, the largest GT and GTi values were generated 
from PSC-RC Malaysia. This result was in line 
with the economic evaluation, where higher rents 
on the government take reduced the contractor share 
of profits. PSC with cost recovery schemes (PSC 
R/C and PSC CR) had a larger GT and GTi value, 

showing that a higher cost recovery ceiling led to less 
contract attractiveness. PSC R/C had a maximum 
40% limit on deepwater field, while PSC CR showed 
a maximum 20% limit, affecting the slowing down 
of the investment return time for IOC. Additionally, 
in PSC R/C Malaysia, the presence of cost recovery 
ceiling components and other additional fiscal terms 
such as less payment, export duty, and supplementary 
payment components, increased the GT and GTi.

The difference in the amount of GTi and GT in 
Table 4 showed that government revenue did not only 
come from project profits, but there were other fiscal 
components in the early stages of development and 
production, These included bonuses, royalties, profit 
sharing ratios, taxes, and windfall profits, affecting 
the time value of money as well as the order and 
sequence of the profit. FLI is defined as the difference 
ratio between GTi and GT, where a smaller value 
corresponds to lower risk and a more attractive 
production-sharing contract for the contractor. In 
this study, the smallest FLI value in Block A was 
generated by the Indonesian PSC CR scheme at 
6.2%. This showed that although Indonesia PSC 
CR had the second lowest rank in GT and GTi, the 
risk faced by IOC in the early project stages was 
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small. Thailand concessions were in the last rank of 
attractiveness in FLI after PSC non-cost recovery. 
This showed that the risk faced by IOC in the early 
production stage of the project was higher. The 
presence of 13% royalty in Thailand concessions 
and 16% government share in PSC GS ensured the 
host country revenue despite no profit by the IOC. 
Therefore, the royalty and profit split in FLI also 
affected the attractiveness level of fiscal system. The 

result confirmed the distribution of GT and FLI in 
Figure 1, which showed the level of attractiveness 
of four fiscal schemes in three countries applied to 
Block A. The distribution showed that fiscal with 
relatively smaller GT and lower FLI, near coordinate 
axes, would be more attractive from the perception 
of contractor. In this case, PSC CR Indonesia was 
indicated to be more attractive than the other three 
fiscal schemes with the smallest FLI and GT values.

Table 3 
Economic result of four fiscal regimes applied in three different fields 

 Block Parameter INA - PSC 
CR 

INA - PSC 
GS 

MAL - PSC 
RC 

THAI - 
CONS 

 

 

A 

Revenue, MM$ 6,975 7,968 7,968 7,968  
 Expenditure, MM$ 5,485 6,478 6,478 6,501  

 
Unrecovered cost, 
MM$ 41  965   

 NPV@10%, MM$ (1,175) (1,085) (1,451) (1,085)  
 IRR, % 1.1% 1.0% -1.2% 1.0%  

 

B 

Revenue, MM$ 6,464 7,023 6,464 7,023  
 Expenditure, MM$ 2,281 2,839 2,281 2,886  

 
Unrecovered cost, 
MM$ 27 - 48   

 NPV@10%, MM$ 407 854 314 605  
 IRR, % 18.4% 27.4% 16.6% 22.4%  

 

C 

Revenue, MM$ 15,371 15,371 15,371 15,371  
 Expenditure, MM$ 8,697 8,697 8,697 9,011  

 
Unrecovered cost, 
MM$ - - 50 - 

 

 NPV@10%, MM$ 384 48 756 980  
 IRR, % 66.3% 14.2% 87.2% >100%  

 
Table 4

GT and FLI value

 
Block Government Take INA - PSC 

CR 
INA - PSC 

GS 
MAL - 

PSC RC 
THAI - 
CONS 

 

 

A 

- Non-discounted, GT 18.2% 16.4% 21.7% 16.6%  

 - Discounted, GTi 17.1% 13.0% 19.9% 13.1%  

 - FLI 6.2% 21.0% 8.3% 21.3%  

 

B 

- Non-discounted, GT 45.2% 32.5% 47.4% 36.9%  

 - Discounted, GTi 42.2% 30.0% 44.2% 34.4%  

 - FLI 6.5% 7.7% 6.7% 6.7%  

 

C 

- Non-discounted, GT 36.1% 40.3% 27.8% 27.3%  

 - Discounted, GTi 30.2% 35.6% 25.7% 26.5%  

 - FLI 16.4% 11.7% 7.5% 2.8%  
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To compare and rank the attractiveness of a 
country oil and gas fiscal scheme, GT and FLI 
must be considered comprehensively. By using the 
CS method, the rank of fiscal attractiveness was 
determined based on the decision-maker attitude 
through the weighting of the GT and FLI. In this 
case, the weight referred to (Swe & Emodi 2018), 
which was 42% and 58% for GT and FLI. Table 
5 shows the CS values and the order of the fiscal 
attractiveness rating for Block A. Based on this 
sequence, Indonesia’s PSC CR scheme was the 
most attractive as shown by IOC, while Thailand 
concession scheme ranked fourth.

Figure 1 
Attractiveness scatter plot of FLI/GT on Block A

Attractiveness scatter plot of 4 fiscal regimes on WK-A

 

Table 5 
Attractiveness rank with composite score 

 

Rank 
Block A  Block B  Block C  

 
CS Fiscal Scheme  CS Fiscal Scheme  CS Fiscal Scheme 

 

 1 13.08% INA - PSC CR  18.10% INA - PSC GS  13.10% THAI - CONS  

 2 16.06% MAL - PSC RC  19.40% THAI - CONS  16.10% MAL - PSC RC  

 3 24.64% INA - PSC GS  22.80% INA - PSC CR  23.70% INA - PSC CR  

 4 23.68% THAI - CONS  23.80% MAL - PSC RC  24.60% INA - PSC GS  

Block B Evaluation
Block B is an offshore field with a sharing 

facilities concept that provides the advantage of 
lower investment and operating costs compared to 
building their production facilities. All four schemes 
resulted in positive NPV and IRR higher than 15%, 
as shown in Table 3. Indonesia PSC-GS provides 
better economic results compared to other schemes 
on Block B because the contractor achieves a 
production sharing split of 84%, with a 40% portion 
of expenses and 44% income tax, leading to an NPV 
of 854 MM$ and an IRR of 27.4%. In the Malaysian 
PSC R/C scheme, the ceiling cost recovery affects 
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the amount of cost recovery on cash flow and the 
contractor share of unused costs and profit. Similarly, 
in PSC CR, at the end of the contract period, there 
is an unrecoverable cost of 48 million dollars due 
to ceiling cost recovery. The production has also 
reached the economic limit at the end of the contract 
period. In the Thailand concession scheme, there 
are additional costs for land rent, SRB, and higher 
tax rates, which provide lower economic results 
compared to the Indonesian PSC-GS. 

In GT and GTi, the high contractor split (84%) 
ranks the attractiveness of Indonesian PSC GS as 
first with the lowest GT and GTi values. As shown in 
Block B, the largest GT and GTi values are generated 
from PSC cost recovery schemes, both the Malaysian 
PSC R/C and the Indonesian PSC CR. This serves 
as confirmation of the cost recovery ceiling affecting 
the attractiveness level of GT. 

The smallest FLI value is generated from the 
Indonesian PSC CR scheme, amounting to 6.5%. 
This shows that smaller FLI value correlates with 
lower risk faced by contractor in the early stages, and 
more attractive fiscal scheme. Indonesian PSC GS is 
at the last rank of attractiveness in FLI, showing that 
the IOC faces the highest risk in the earlier stages.

The ranking order of fiscal schemes using a CS 
in Block B is shown in Table 5. The results show 
that the Indonesian PSC GS scheme is the most 
attractive for contractors, followed by the Thailand 
concession, Indonesian PSC CR, and Malaysian 
PSC R/C. This suggests that Indonesian PSC GS is 
the most attractive scheme to be applied in Block 
B with the lowest GT, GTi, and CT. However, the 
scheme has the highest risk in the early production 
phase with the largest FLI.

Block C Evaluation
Block C is a mature offshore field that also 

requires high operating costs. Assessment of all 
four fiscal schemes applied to Block C in Table 3 
shows a positive NPV and IRR value of more than 
14%. In line with NPV and IRR values, the Thailand 
concession scheme provides better economic results 
compared to others. All costs required until the end 
of the contract, amounting to 59% of gross revenue, 
include additional costs from others. Additionally, 
income tax can be compensated by 87% of the 
contractor income after a 13% royalty. In GT and 
GTi, Thailand concessions rank first with the lowest 
value, followed by Malaysian PSC R/C, Indonesian 

PSC CR, and PSC GS. The lower contractor profit 
split (63%) in Indonesian PSC GS weighs on 
contractor profit to cover the expense of 59% of 
gross revenue. Therefore, the profit split also affects 
the attractiveness level of the fiscal terms for the 
countries practicing the PSC system. 

Based on the different orders shown in FLI, the 
Indonesian PSC CR rank has the least attractiveness 
in terms of the IOC risk in the earlier stage. As shown 
in Table 5, Thailand concession scheme ranks first 
with a value of 13.1% and is considered the most 
attractive for contractors for Block C, followed by 
the Malaysian PSC R/C, Indonesian PSC CR, and 
Indonesian PSC GS. This result is also consistent 
with previous analyses of the economic indicators 
GT and FLI.

CONCLUSION
In conclusion, this study showed that the 

combination of economic indicator assessment, the 
GT, GTi, FLI, and CS method was able to indicate 
the fiscal attractiveness of a country upstream oil 
and gas business at the selection stage. Based on 
the assessment in three offshore field, Indonesian 
PSC with cost recovery and gross split schemes 
were at the top ranks. This confirmed the Indonesian 
government goal to increase national production by 
revising the fiscal terms over time. Improvements 
in the size of the split in the gross split PSC with 
discretionary incentives were expected to enhance 
fiscal attractiveness and risk, as shown in Block C. 

The main results of GT and GTi in this study 
suggested that profit split and the ceiling of cost 
recovery were significantly affected by attractiveness. 
Royalty and split also affected the attractiveness of 
fiscal regimes in the earlier production phase, with 
and without the time value of money. Various ranking 
results showed that in any kind of fiscal regime 
used in a country, the amount and fiscal parameters 
used were suggested to be flexible. Therefore, the 
parameters could be adapted to the geological, 
political, and economic conditions and potential of 
a country.
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