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ABSTRACT

The aim of the study is the development analysis of post production Arun LNG refinery whose
period of operation within 1978-2014, then modified and utilized as LNG receiving terminal and
regasification is useful to satisfy gas requirement in Aceh and North Sumatera provinces. To realize
the feasibility of a project, a study of economy was conducted in 2 years period of improvement, 20
years operation, and supply of LNG some 150 MMSCFD for first year, and stage by stage up to 350
MMSCFD fifth year to twentieth year for maximum capacity of production. The study of the project
feasibility is carried out by way of 4 parameters. NPV, IRR, BCR, and PBP analysesin 3 scenarios.
As for the best result of the economic economic analysis feasible in first scenario whith the NPV is
USS$ 831.564 million, IRR 19%, B/C Ratio 4 and PP on 5" year to 6 months of operation. PT. Arun
was delivering significant contributions of 52.88% North Aceh economic composing sectors; it is
visible while in reduction of 2006-2012 North Aceh Gross Regional Domestic Product (GRDP), a
reduction of IDR 7.68 trillion in 2006 to IDR 4.32 trillion in 2012. with the average rate of growth
minus nine percent (-9%) per year. Based on the mean rate of growth (3%) per year, the condition
reflects potential decline of local output and their considerable relevance to decrease in production
of PT. Arun. Based on the study, the Arun post production LNG Refinery Re-utilization will be
delivering contribution of GRDP some IDR 1.081 trillion in 2015, riseto IDR 2.651 trillion in 2034
and the rate of growth at 16% per year. When the degree of change in GRDP (4Y) is related to
Arun LNG Refinery Re-utilization, the projection of investment and job opportunity for formation of
GRDP per year will be discovered. Growth rate of labor productivity declines due to the growth of
labor is higher than the growth of capital and capital productivity would other wise rise. Labor
productivity level in capital-labor ratio in Y/L and Y/K with LNG Refinery Re-utilization larger
than Y/L and Y/K without Arun LNG Refinery Re-utilization.This project have net social gain (NSG)
in 2015 IDR 72.12 hillion with net gain coefficient (NGC) some 6.70% had increase in 2034 some
IDR 91.44 billion or NGC some 3.64% with average NGC some 3.77% per annum.
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INTRODUCTION

Arun LNG plant in Blang Lancang North Aceh distr{€igure 1)covers an area of 271 ha with a
length of 1.7 km and a width of 1.5 km has sixrtranit in an LNG plant with the capacity of each
train 300 million SCFD (Standard Cubic Feet per D&yfive units of capacity of 127,200°hNG
tanks, four condensate tanks four units of capde®,000 barrels, two propane tanks capacity of
83,500 i, butane tank capacity of 67,500 thunits, gas turbine power generator unit capaufity
20 MW eleven, eight steam generator units withesgure of 10 kg/chmsweaters pump eight units
of 10,000 n¥h and equipped with two ports for shipping LNG guotion to the buyer's country.
For delivery condensate is equipped with two mednsaders, ie Single Point Mooring (SPM) and
Multi Buoy Mooring (MBM).

Companies formed and started production in 1978 esablished as a joint venture with the
composition of the shares owned by PT Pertaminap@&8ent), Mobil Oil Inc. as the company
merged Exxon Mobil (30 percent), and the assoaciatibgas buyers in Japan (JILCO) has a stake
of 15 percent. Until the end of 2012 PT. Arun pradg and has 20 ship to shipping LNG it is
equivalent to 1,956,014 Inthis figure is much smaller than at the peak mfdpction in 1994
reached 224 vessels per year with volume 27,656,4880f LNG. (PT. Arun, 2011).
Along with the depletion of reserves of natural gasduction volumes resulted Arun Arun LNG
plant will continue to decline and ceased produrctio2014. As a result, some industrial gas users
in the area were forced to reduce  productapacity. In fact, there are companies which stopped
production so that thousands of employees lost jbles and existing plant facilities abandoned.

While on the one hand the economic growth of Nétkh district is still heavily influenced by the
mining and quarrying sector, especially oil and gasing. During the period of 2006 through
2012, economic growth in North Aceh showed deciinirend, which is characterized by negative
growth in line with the decline in the growth ot and gas mining subsector. (BPS North Aceh in
Figures Year 2006-2013).

As a result of a decrease in the contribution ef $lector to be no response/solution so that the
utilization of the Arun LNG plant-oil sector GRDPtbe negative therefore necessary to study the
post-production investments refinery utilization #se Arun LNG receiving terminal and
regasification of LNG so that economic growth candrown in North Aceh future (Figure 2).
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Figure 2. Gross regional domestic product with and whitout oil

Figure 1. Map of the location of Amun ING and gas in 1978-2012
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MATERIAL AND METHOD

Theory

Receiving Terminal and LNG Regasification

Receiving terminal receives liquefied natural gaN@) from a special vessel LNG carrier, then
store them in special storage tanks for LNG (Fig)re

After that, LNG will be evaporated or regasificatiof natural gas that will be re-distributed
through a piping system to the end user who neisd Terefore, the terminal that receives the
supply of LNG from the LNG tankers, it is usually NG terminal
founded by the sea or can also waters near the landin(floating receiving terminal).
LNG receiving terminal in addition to supplying sgdirectly to end users such as fertilizer
industry, power plants, it is can also supply gaspeak shaving the special use for heating in the
winter. For a market that cannot be reached wighgids piping system of LNG receiving terminals,

gas is usually supplied in the form of LNG is tnaoided by truck to the tank for the cryogenic
technology.

Furthermore trucked LNG will be received at theeBi¢ station is equipped with regasification
system. Addition of LNG truck can also be useduppdy LNG fueling stations for vehicles such as
buses and others. (PT. Arun, 2011; T.R. Harsya3R01

Seurce : PT. Aran 2011; T.R. Harsya, 2013.

Figure 3. Flowchart regasification ING receiving termnal at
the facility

The study was conducted with the following steps:
Methodology The study was conducted with the follaysteps:

1. Project appraisal techniques using four parameters
= Net Present Value

NPV =-1lo + F=iT
= |nternal Rate of Return

RR= Sfoc® i
= Benefit Cost Ratio '
B/C Ratio= =3~
= Payback Period i
PP - nilai invsst X 1 year.

arus kas tahi
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2. Input-Output Model (Miernyk, 1965) :

Income multiplier (IM) = Ej;ﬁ—fJ

kj Bij

Investment multiplier (1) =7_, -

Employment multiplier (LM) ZE?=1"{-.?I'

3. Net Social Gain
Revenue — Cost + Net External Effect.

RESULT AND DISCUSSION

Capital Expenditure

The costs incurred for the construction of an LN@Getving terminal post production Arun consists
of several components as shown in Table Ill.1. €hmssts are incurred in the first year since the
project started which is the process of developraedtutilization adjustment Arun LNG plant into
a receiving terminal which covers LNG regasificatijorocess. The total investment cost incurred
for this project is US$ 471 million for the firstenario, US$ 543 million for the second scenario,
and US$ 616 million for the third scenario. Witte thiggest cost is the cost of building the pipeline
distribution of US$ 400 — US$ 500 million and thestof additional equipment for the gasification
of US$ 22-35 million. (PT. Pertamina, 2011; T.Rréia, 2013).

Operational Expenditure

The cost of operation of the receiving terminal aegasification of LNG Arun covers the cost of
production (regasification), maintenance, emplgyagments, utilities, fuel, contractors, spares, and
other costs to support the passage of the pro¢ebstobution and in the Arun LNG regasification.
In addition to operating costs, there is the cddeasing existing equipment such as LNG storage
tanks that paid to the Government. Total operativgts for 20 years of operation is known of US$
847.278 million as shown in Table 1ll.2. (PT. Permaa, 2011; T.R. Harsya, 2013).

Revenue
Income derived from LNG regasification costs befdrstributed to PLN industries and areas of
Aceh and North Sumatra.

Determination of the gas price to the industry #mel PLN did not become a revenue structure of
this project because it is an agreement betweenpgplisr of LNG (LNG Tangguh and other
suppliers) to the purchaser (buyer). Based on th@a @btained, known revenue from LNG
regasification process in year 1 of US$ 90.408iom|l year-to-2 to US$ 120,544 million, and 3
increased to US$ 150.544 then the 4th year of LBB$316 million and constant from year 5 to 20
per year is US$ 210.952 million as shown in Tahl&8.I(PT. Pertamina, 2011; T.R. Harsya, 2013).

Tablelll.1 Capital Expenditure of Arun LNG Terminal

Item Cost Cost (million US$)
Scenario
1 2 3
Direct Cost
Regasification 22.000 | 28.817 | 35.943
Equipment|
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Tablell1.2 Operational Expenditure of Arun LNG Receiving Terminal and Regasification

Instrument & 6.000 | 7.859 | 9.803
control system
Piping| 11.500 | 15.063 | 18.788
Electrical| 3.500 |4.584 |5.718
Construction & 7.000 |9.169 | 11.436
Installation
Civil works | 500 655 817
Process and 200 262 327
safety
Spare Parts 300 393 490
Pipes Distribution 400.000| 450.000 500.000
Indirect Cost
Project| 2.500 | 3.275 | 4.085
management
Engineering 2.000 | 2.620 | 3.268
Facility | 11.000 | 14.409 | 17.972
Improvement
Insurance 500 655 817
Contigency| 4.000 |5.240 | 6.535
Total Capital| 471.000| 543.000| 616.000

Expenditure

Source : PT. Pertamina, 2011.

c Cost (million US$)
omponent 5515 2016 | Total
Rental Existing| 5.000 5.000 | 5.000
Facilities
Operation &
Maintenance
Board of| 2.229 2.693 | 49.089
Directors and
Managemen
Employee and 1.620 1.957 | 35.671
Contractor
Maintenance 1.058 1.058 | 21.150
Spare part 1.763 | ... | 1.763 | 32.250
Utilities, Power,| 13.872| ... | 35.053| 459.648
Fuel and
Nitrogen
Miscellaneoug 4.459 11.267| 147.434
Total Oprational 5 ) | 55 701| 847.278
Expedinture

Source: PT. Pertamina, 2011.
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Feasability Analysis

Net Present Value

NPV calculations performed using microsoft excelhmgash flow as Figure 4. Obtained from the
sum of cash flows in (revenue) with cash flow duttcame out negative. To calculate NPV,
assuming the terminal is expected during the opeydife of 20 years with a value of i by 7%
(maximum limit) taken by the current BI rate. Thaaulation of NPV values obtained in scenario 1
for US$ 831.564, scenario 2 was US$ 799.922 andasice3 is US$ 767.832. From the above
calculation shows that the NPV of this project npagvide benefits to employers or in other words
the project is feasible.

Year of .

Component 1 5 3 2 550 Unit
LNG feed| 150 | 200 | 250 300 350 MMSCFD
_Regasand, 2, 174 174 |174 1,74 US$/MMBTU

distribution fee

Operation day 335 335 335 335 335 day/year
HHV | 1.034 |1.034 |1.034 [1.034 |1.034 BTU/SCF
Gas| 155.100 206.800| 258.500 | 310.200 | 361.900 | MMBTU/day

Revenuelyear | 90.408 | 120.544| 150.680| 180.816 | 210.952 million
US$/year

Tablel11.3 Revenue of Arun LNG Terminal per year

Source: PT. Pertamina, 2011.

Cash Flow
Year of - - -
Scenario 1 | Scenario 2 Scenario 3
0 -723,000 -794,996 -868,000
1 79,541 83,147 86,797
2 102,45 106,05 109,7p0
3 125,354 128,944 132,604
4 148,25 151,847 155,507
5 171,160 174,76 178,410
5 171,160 174,76 178,410
7 171,160 174,76 178,410
8 171,16 174,76 178,410
9 171,16 174,76 178,410
19 171,169 174,16 178,410
11 171,169 174,16 178,410
12 171,169 174,16 178,410
13 171,160 174,16 178,410
14 171,16p 174,16 178,410
15 171,16p 174,16 178,410
16 171,16p 174,76 178,410
17 171,16p 174,76 178,410
18 171,16p 174,76 178,410
19 171,16p 174,76 178,410
o ____az16p 174,16 178,410

Nnpv  (Cuspssrsed)  ( USD799,922) < USD 767,832

=NPV(7%:B5;B6:B25) H =NPV(7%;C5;C6:C25) H =NPV(7%;D5; D6:%25) ‘

Figure4. NPV Calculations Using Microsoft Excel
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Internal Rate of Return

IRR is the discount rate used in calculating thenemic cost that will make the NPV of all the

cash flows involved in the project is equal to er(. IRR is an indicator of efficiency, quality or

yield of an investment. The greater the value efIRR of a project, the more profitable the project
indicates to run.

Based on the data obtained and using microsoftl.eXakie used is the total cash flow from year O
(development) project lasted until last year (yea20 operational).
From the calculation (see Figure 5), obtained fBiRscenarios 1, 2 and 3 respectively 19%, 17%
and 16% greater than the MARR (minimum attractiage rof return) of 15% project (PT.
Pertamina, 2011, T.R. Harsya, 2013). This indictitasthe project is feasible and profitable to.run

B/C Ratio

BCR is the ratio between the net profit earned pr@ect with the costs to be incurred. Used a net
profit gains net of taxes and operating and maariea costs per year. While the costs are used as
the divisor represents costs incurred in the initimestment includes the cost of new equipment,
installation of equipment, piping, and other items.

BCR values obtained in this project amounted toodh) scenarios 1,2 and 3 which indicates that the
gains obtained during the operation outweigh th&tscdn other words, the BCR values obtained
indicate that the project would be profitable if  eemted.

Benefit Cost Ratio Calculation:

B/C Ratio =rrrmr—or—

—:E ym+94.'-.: 70
=4
Year of : -Cash Flow :
Scenario 1 Scenario 2 Scenario 3
0 -723,00 794,996 -868,000
1 79,541 83,147 86,797
2 102,45 106,050 109,70
3 125,354 128,994 132,604
4 148,25 151,847 155,507
5 171,160 174,740 178,410
6 171,160 174,740 178,410
7 171,160 174,740 178,410
8 171,16 174,760 178,410
9 171,16 174,760 178,410
10| 171,161 174,740 178,410
11 171,161 174,740 178,410
12| 171,161 174,740 178,410
13| 171,16t 174,740 178,410
14 171,161 174,740 178,410
15| 171,161 174,740 178,410
16| 171,161 174,740 178,410
17] 171,161 174,740 178,410
18] 171,161 174,740 178,410
19 171,161 174,740 178,410
20| 171,161 174,740 178,410
IRR 19% 17%) 16
| = IRR (B5:B25) I | = IRR (C5:C25) || = IRR (D5:D25) |

Figure5. IRR Calculations Using Microsoft Excel
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Payback Period

Payback Period represents the time required t@reeghe cash flow that comes out when the
investment. At this point shows the issued capiga been returned as a result of cash inflows after
some time the project progresses.

It is expected that this project payback period igears after the operation. Based on calculations,
scenario 1 is known that the time-value of cumutatiash flow positive in"6years of the project.

In the 8" year of the project, the cumulative cash flow wagative and amounted to US$ -96,233
and in 8" years had positive value of US$ 74,928.

From these data we will know when the payback pefar scenario 1 to fall on a year to 5 to 6
months. As for scenario 2, the payback period fallthe year to 5 months to 10, and scenario 3
year payback period falls to 6 months to 1. (fortade see Table IIl.4).

Tablelll.4 Payback Period Calculation

Scenario 1
Annual Cummulative
Cash Time
Cash Flow
Flow
Initial -723000
Investment
1styear 79 547 | -643453 !
cash flow year
2ndyear ;55 450/ 541003 !
cash flow year
3rd year| | 5 354/ .415649 !
cash flow year
ath year) | 1g 257/ -267392 1
cash flow year
Sthyear 171 160| 96232 1
cash flow year
6th year 121 160| 74.928 0,56
cash flow year

Payback period = 5th year + (0,56 x 12) month = 5th year 6 month

Scenario 2
Annual | Cummulative | Time
Cash Cash Flow
Flow
Initial -795000
Investment
1st year cash | 83.147 -711853 1 year
flow
2nd year | 106.050 -605803 1 year
cash flow
3rd year cash | 128.954 -476849 1 year
flow
4th year cash | 151.857 -324992 1 year
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flow

5th year cash | 174.760 -150232 1 year
flow

6th year cash | 174.760 24.528 0,86
flow year

Payback period = 5th year + (0,86 x 12) month = 5th year 10 month

Scenario 3
Annual Cummulative
Cash Time
Cash Flow
Flow
Initial -868000
Investment

istyean gz 297| .781203 | 1
cash flow year

2ndyean ;09 200 -671503 | *
cash flow year

Srdyear ;3 604 -538809 | 1
cash flow year

Athyear oo oozl .3g3392 | 1
cash flow year

Sthyear ;76 110 -204982 | L
cash flow year

6thyear| ;76 110/ 26572 1
cash flow year
/thyear .6 110/ 151.838 | 910
cash flow year

Payback period = 6th year + (0,15 x 12) month = 6th year 1 month

The Benefitsfrom PT. Arun to District North Aceh on The Economic
Linkagesto The Backward and Forward

Size to look backward and forward linkages of a@ewith other sectors of the economy sector in
wilyah (Bulmer - Thomas, 1982; U.W. Soelistijo, 201

In Table III.5. indicated that investment in thermmagacturing sector odj (aj = 4.0925) give (yield)
the highest, followed by sector Bank and Other i Institutions ¢j = 1.3163) and services
sector ¢j = 1.1567) . Where these three sectors aboveriarit@alue ¢j> 1), But there are still six
sectors under the criterion valug €1), the Agriculture sectowf = 0.1810), Electricity and Water
Supply sectordj = 0.1610), transport and communications secips (0.0910 ), trade sector, hotels
and restaurantsyj = 0.0508), Mining and Quarrying sectatj = 0.0426) and the Building and
Construction sectowj = 0.0337), it is means all investments in theseta's provide results (yield )
is lower than the average of the backward seat@afies.

Therefore the terms of the forward linkages, tteeefour economic sectors that are above creteria
(Bj> 1), the Drinking Water and electricity sectorfj = 2.2627) followed Building and
Construction sector B = 2.2225), Manufacturing sectoj(= 1.4599) and the sector of
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Transportation and Communicatior € 1.4312). This implies that the sector has @& Haward
linkages with other sectors.

Multiplier AnalysisInvestment, Income and Employment

In the economic sphere of Aceh Utara that is kntlvenhighest multiplier investment are Building

and Construction sector (IM = 3.3446), Trade sedtimtels and Restaurants sector (IM = 2.2842)
then followed by processing industry sector (IM .Z2I78). The Lowest investment multiplier are

Mining and Quarrying sector (IM = 1.3203), and ses sector (IM = 1.2647). (see Table IlI.6).

In terms of the income multiplier, which the highesElectricity and Water Supply sector (PM =
8.1399), Manufacturing (AM = 3.0756), and then Baakd Other Financial Institutions sector (PM
=1.7661). for details see Table III.7.

Income multiplier implies that the IDR 1 of increant in income would produce IDR times
income multiplier of output (Y), for example: witbR 1 million of increament in electricity and
Water Supply sector (PM = 8.1399) will result IDR.8 million of output.

Then with approach of sectoral employment multigli€lectricity and Water Supply as first rank,
with employment multiplier (NM = 2.6657),
hen manufacturing sector (NM = 2.3910), and Buaidand Construction sector (NM = 1.7207).
The employment multiplier value is defined that angrease in rupiah in GRDP can create job
opportunities which result is timed employment nplikr on GRDP rise in certain sectors.

Suppose the Electricity and Water sector (NM = 286with the increase in sectoral output of one
million dollars means to create employment oppaties IDR 2.67 million. For detail see Table
[11.8 Based upon the results of the analysis canrmerstood that the sector has a small multiplier
if have characteristics:
1l)have less dependence on other sectors in mettengieeds of production inputs, 2) quite
dependent on other sectors, but not in the econosector in the region's economy,
3) production run labor-intensive (labor intensivép see the pattern of the relationship between
the three multiplier value above (see Figure 6).

Tablelll.5 Linkages Forwad and Backward of Economic Sector

1nYi Linkages
No Industrial Origin Yibij | Y bij S bi Ba((:gj\gvard Ranking Fo(er;/)ard Ranking
1 Agriculture| 0,1075| 0,2687 0,1810 4 0,4525 7
2 Mining and Quarrying 0,0253| 0,1670 0,0426 8 0,2813 9
3 Manufacturingl g 2154/ 8567 40925 | 1 | 14509 3
Industries
4 | FElectricity and Watey , nooe! 1 3434 0,1610 5 22627 1
Supply
5 Building and) 4545/ 4 3195| 0,5937| 0,0337 | 9 | 22225 2
Construction
6 Trade, Hoteland ) 55| 5 1978 0,0508 7 0,8384| 5
Restaurants
7 Transportation andy o549 0,8497 00910 | 6 | 14312 4
ommunication
8 | Financial Intermediaries0,7815| 0,3550 1,3163 2 0,5980
9 Services 0,6867| 0,1909 1,1567 3 0,3215| 8

Tablelll.6 Income multiplier, employment multiplier and investment multiplier
Income Multiplier
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Code '”dgs.t”.a' 1 2 3 4 5 6 7 8 9
rigin
201 Wages| 586.801] 918.877| 51.049 | 4.483 | 215.877| 239.418| 231.652| 79.430 | 585.535
180 | I'ntermediate 2.913.122
input
Coe'?ffccl’;“net 0,20143| 0,31543| 0,01752| 0,00154| 0,07411| 0,08219| 0,07952| 0,02727| 0,20100
> |j x bij | 0,21917] 0,33071] 0,05390| 0,05011| 0,12341] 0,11920| 0,12055| 0,04815| 0,21456
S 1 x bij /i
T‘{pe (Income| 1,08807| 1,04845| 3,07557| 8,13991| 1,66530| 1,45032| 1,51593| 1,76609| 1,06745
Multiplier)=
Advanced Tablelll.6 Employment multiplier
Code '”dgs.t”.a' 1 2 3 4 5 6 7 8 9
rigin
Input
201 | Coefficients of| 0,17231| 0,14897| 0,06476| 0,08083| 0,17057| 0,16434| 0,16324| 0,20706| 0,55366
Wages (wj)
> wj x bij | 0,20266| 0,18990| 0,15485| 0,21548| 0,29351| 0,26886| 0,27736| 0,29708| 0,60004
Nj | X wjxbij/wj| 1,17611| 1,27475| 2,39101| 2,66574| 1,72072| 1,63599| 1,69912| 1,43473| 1,08376
Advanced Tablelll.6 Investment multiplier
Code| 'ndustrial} 2 3 4 5 6 7 8 9
Originil
Depreciation
203 | Coefficient| 0,03474| 0,04285| 0,07122| 0,12694| 0,03048| 0,02490| 0,12965| 0,03544| 0,04934
(kj)
Y kj x bij | 0,05496| 0,05657| 0,12305| 0,20405| 0,10195| 0,05688| 0,18185| 0,05102| 0,06239
3 kj x bij /
K 1,58203| 1,32028| 1,72782| 1,60742| 3,34456| 2,28422| 1,40261| 1,43977| 1,26470
(Investment
Multiplier)
Sour ce : Derived from input-output table of North Aceh District.
£ 80000 A o (TR UL T —
g 28888 / \ Invesment Multiplier
Tg 5:0000 // \\
° 4,0000
& 3,0000 4 = A -
g 3900 e~
0,0000 T

Agriculture | 4
Mining and Quarrying 4"\
Manufacturing
Industries
Supply
Building and
Construction
Trade, Hotel and
Restaurants
Transportation and
Communication

Electricity and Water

Financial Intermediaries [

Services| 1

Figure 6 Investment multiplier relationship patterns, income and employment between

sector s of the economic in Northen Aceh
Analysis of Labor Productivity and Capital Productivity
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Based on the calculations of Table IIl.7 economutpat, capital stock and labor district of North
Aceh were reviewed on the basis of constant 20@@pKwith oil and gas). Labor productivity has
grown relative decline, it is because of the growfthlabor is higher than the growth of capital and
capital productivity rose reverse capital produtgiwill go up.

The level of labor productivity in the comparatieapital-labor showed decreased movement (see
Figure 7), from Y/L = 11812 in 2000 to Y/L = 12)38in 2012.

In the graph of capital productivity in labor-cagitappeal number (with oil and gas) showed
fluctuating movement; however, it's showed a sigaifit lowering trend (see Figure 8). while
without oil shows that the productivity of capithd labor-capital appeals numbers are moving
constantly.

From the results of the above studies decreasecbtitebution of the oil and gas sector both on the
regional GRDP, labor productivity and capital progkity so that the required response/ solution,
namely the use of post-production of the LNG pEsLNG receiving and regasification terminal.
Tablelll.7 Rank productivity of labor and capital North Aceh District
year of 2000-2012 (cil and gas)

y 2000 | "MVestment | vor (L)

(K)
Year DR DR DR YIL | KL | YK |LK

(Million) * | (Million) 2 | (Million)
2000 | 19.235.946] 133.635 | 162.845 | 118,12| 0,82 143,94| 1,22
2001 | 15.773.487| 123.031 | 196.640 | 80,22 | 0,63| 128,21| 1,60
2002 | 15.039.304| 170.541 | 261.767 | 57,45 0,65| 88,19 | 1,53
2003 | 16.381.430| 185.497 | 197.148 | 83,09 | 0,94| 88,31 | 1,06
2004 | 14.295.310| 134.087 | 143.944 | 99,31 | 0,93| 106,61| 1,07
2005 | 7.788.450| 257.333 | 172.087 | 45,26 | 1,50| 30,27 | 0,67
2006 | 7.678.480| 259545 | 182.262 | 42,13 | 1,42| 29,58 | 0,70
2007 | 5.762.960| 259.806 | 203.326 | 28,34 | 1,28| 22,18 | 0,78
2008 | 5.010.810| 255.704 | 173.513 | 28,88 | 1,47| 19,60 | 0,68
2009 | 4.475.630| 215784 | 224.540 | 19,93 | 0,96| 20,74 | 1,04
2010 | 4.233.850| 232.109 | 226.382 | 18,70 | 1,03| 18,24 | 0,98
2011 | 4.295.450| 274.675 | 236.272 | 18,18 | 1,16| 15,64 | 0,86
2012 | 4.323.630| 334.309 | 349.206 | 12,38 | 0,96| 12,93 | 1,04

Tablell1.8 Rank productivity of labor and capital North Aceh District
year of 2000-2012 (non oil and gas)

Year Y 2000 Investment| Labor (L) | Y/L | K/L | Y/K | LK
K
IDR I(DI)? IDR
(million) * | (million)2 | (million) 3
2000 | 3.382.516| 114.290 162.195 | 20,85| 0,70 | 29,60| 1,42
2001 | 3.396.444 | 109.341 195.978 | 17,33| 0,56 | 31,06| 1,79
2002 | 2.207.057| 155.273 261.101 | 8,45 | 0,59 | 14,21| 1,68
2003 | 2.200.460| 168.885 196.334 | 11,21| 0,86 | 13,03| 1,16
2004 | 2.275.390| 117.043 143.160 | 15,89| 0,82 | 19,44| 1,22

2005 | 2.151.870| 230.300 171.539 | 12,54 1,34 | 9,34 | 0,74
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2006 | 2.453.140| 257.806 181.698 | 13,50 1,42 | 9,52 | 0,70
2007 | 2.544.060| 194.869 202.742 | 12,55| 0,96 | 13,06| 1,04
2008 | 2.637.420| 224.483 172.828 | 15,26\ 1,30 | 11,75| 0,77
2009 | 2.726.210| 174.749 223.834 | 12,18| 0,78 | 15,60| 1,28
2010 | 2.827.060 | 201.797 225.779 | 12,52| 0,89 | 14,01| 1,12
2011 | 2.939.130| 218.007 235.733 | 12,47| 0,92 | 13,48| 1,08
2012 | 3.063.650 | 303.874 348.626 | 8,79 | 0,87 | 10,08| 1,15

Source : BPS North Aceh District, 2013, processed.

Information :

1) Calculation results GRDP (Y) at constant piice

2000.

2) Investment calculation results on the basisoofstant prices in
2000.

3) Labor calculation result on the basis of conspaites in
2000.
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Figure 8 Comparison of labor productivity Northen Aceh District with oil and gaswithout oil and gas
at constant prices of 2000, where (Y/K) whith oil and gas > (Y/K) without oil and gas

Refinery Post Production Benefits As Arun LNG and Regasification LNG Receiving
Terminal on the Economy of North Aceh District

Sector Investment and Employment Opportunities

In an effort to increase local revenues shouldegase in the direction towards the creation of
sectoral production. In this sense every sector aamiribute to the formation of GRDP (Y)
districts.

Based on the average growth rate (16%) per annuenAftun LNG plant utilization as a receiving
terminal and regasification), then in the projectperiod 2015-2034 the contribution to GRDP of
North Aceh Regency (based on 2000 constant price)0il5 amounted to IDR 1,081,017,957
million increased by IDR 2,651,021,738 million ir03. Based on the value of investment
multiplier and employment multiplier then unknowme@unt of investment and employment
opportunities per year. When linked with the rateftange in GRDPAY) with utilization of Arun
LNG plant, then known projected investment and @ymplent opportunities to the formation of
GRDP per year.

In 2016 the employment generatioAN) of 84 477 people or 5,280 people a 1.0% increase
GRDP. Moreover, in 2034 decreased by 5,277 peo@38@ people per 1.0% increase in GRDP.
In the projection of the value of labokl() average of IDR 138,490,861 million with employmhe
opportunities AN) by an average of 18 411 people or 1,153 peofl€% increase in GRDP.

Investment levels also decreased in 2016 of IDRZ8IP 166 million decreased to IDR 1,108,212

million in 2020, then from 2021 in 2034 has incexhaso as much as IDR 1,318,733 Increased to
IDR 12,655,537. Changes in investments during #e¥s/2015-2034 an average of IDR 46,533,114
million per year. Without the use of the Arun LNGuut with an average growth rate (16%), so the
North Aceh Regency of reach IDR 5,162,737 million2015 and increased to IDR 140,692,938

million in 2034.

This creates employment by an averageA®)(230 people in 2016, or approximately 14.40 peopl
per 1.0% increase in GRDP. So that in 2034 employrbe approximately 5,277 people or 330
people.

Total employment mean (averageN = 1,592 people), or approximately 99 people p£9d
increase in GRDP.

Changes in investmentl) reached an average of IDR 4,018,686 million &mel value of labor
(AL) an average of IDR 227,148,616 million. Learn mabout the projected value of investments
and the value of labor can be seen in Table IV Table 111.10.

Tablel11.9 Projection of the regional gross domestic product North Aceh District
(the utilization of the Arun LNG plant)

Year YY) AY Investment Employment Projections 3)
Projections ?)
IDR (million) IDR IM Al (IDR. NM AL (IDR. UG AN
(million) million) million) (IDR) (people)
2015 | 1.081.017.937 1,775 1,676 7.134.337
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2016 | 1.440.617.257 359.599.320 202.591.166 602.688.46(Q 84.477
2017 | 1.800.402.952 359.785.695 202.696.166 603.000.825 84.521
2018 | 2.160.410.433 360.007.481 202.821.116§ 603.372.538 84.573
2019 | 2.520.681.840 360.271.406 202.969.806 603.814.877 84.635
2020 | 2.522.648.917 1.967.078 1.108.213 3.296.822 462
2021 | 2.524.989.739 2.340.822 1.318.773 3.923.218 550
2022 | 2.527.775.318 2.785.579 1.569.340 4.668.630 654
2023 | 2.531.090.156 3.314.838 1.867.515 5.555.669 779
2024 | 2.535.034.814 3.944.658 2.222.342 6.611.246 927
2025 | 2.539.728.957 4.694.143 2.644.587 7.867.383 1.103
2026 | 2.545.314.987 5.586.030 3.147.059 9.362.186 1.312
2027 | 2.551.962.362 6.647.375 3.745.000 11.141.001 1.562
2028 | 2.559.872.739 7.910.377 4.456.550 13.257.792 1.858
2029 | 2.569.286.087 9.413.348 5.303.295 15.776.772 2.211
2030 | 2.580.487.972 11.201.885 6.310.921 18.774.359 2.632
2031 | 2.593.818.214 13.330.243 7.509.996 22.341.487 3.132
2032 | 2.609.681.203 15.862.989 8.936.895 26.586.369 3.727
2033 | 2.628.558.160 18.876.957 10.634.905 31.637.779 4.435
2034 | 2.651.021.738 22.463.578 12.655.537 37.648.957 5.277
Average per year 46.553.115 138.490.862 18.441

Source : Statistic of North Aceh Regency, 2013¢essed.
PT. Pertamina and PT. A20i 1.

Information :
1) GRDP (Y) projection is calculated based on therage growth rate of 16% per year projected.
2) InvestmentAl) projections calculated by fomulal = AY / IM

WhereAY is the Y value changes per year;
IM is the investment multiplieoMhern Aceh District.
3) Employment projectiong{N) calculated by the formulaAN = AL /UG '2012— AL = NM X
Where;AL is the value of labor (IDR);

UG 2012 is the average salary wage lyaar 2012;
NM is the employment multiplier Nloern Aceh District.

Tablell1.10 Projection of theregional gross domestic product North Aceh District
(whitout utilization of the Arun LNG plant)

Year YY) AY Investment Employment Projection 3)
Projectipn 2)
IDR (million) IDR IM Al (IDR. NM AL (IDR. UG (IDR) AN
(million) million) million) (people)

2015 5.162.737 1,775 1,676 7.134.337
2016 6.143.657 980.920 552.631 1.644.022 230
2017 7.310.952 1.167.295 657.631 1.956.386 274
2018 8.700.033 1.389.081 782.581 2.328.100 326
2019 10.353.040 1.653.006 931.271 2.770.439 388
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2020 12.320.117 1.967.078 1.108.213 3.296.822 462
2021 14.660.939 2.340.822 1.318.773 3.923.218 550
2022 17.446.518 2.785.579 1.569.340 4.668.630 654
2023 20.761.356 3.314.838 1.867.515 5.555.669 779
2024 24.706.014 3.944.658 2.222.342 6.611.246 927
2025 29.400.157 4.694.143 2.644.587 7.867.383 1.103
2026 34.986.187 5.586.030 3.147.059 9.362.186 1.312
2027 41.633.562 6.647.375 3.745.000 11.141.001 1.562
2028 49.543.939 7.910.377 4.456.550 13.257.792 1.858
2029 58.957.287 9.413.348 5.303.295 15.776.772 2.211
2030 70.159.172 | 11.201.885 6.310.921 18.774.359 2.632
2031 83.489.414 | 13.330.243 7.509.996 22.341.487 3.132
2032 99.352.403 | 15.862.989 8.936.895 26.586.369 3.727
2033 118.229.360 | 18.876.957 10.634.905 31.637.779 4.435
2034 140.692.938 | 22.463.578 12.655.537 37.648.957 5.277

Average per year 4.018.686 227.148.617 1.592

Source : Statistic of North Aagegency, 2013, processed.
PT. Periaanand PT. Arun, 2011.
Information :

1) GRDP (Y) projection is calculated based on therage growth rate of 16% per year projected.
2) InvestmentAl) projections calculated by fomulal = AY / IM
WhereAY is the Y value changes per year;
IM is the investmentiltiplier Northern Aceh District.
3) Employment projectiong{N) calculated by the formulaAN = AL /UG '2012— AL = NM X
Where;AL is the value of labor (IDR);
UG 2012 is the aager salary wage base year 2012;
NM is the employmenultiplier Northern Aceh District.

Analysis of Labor and Capital Productivity

If investment growth is lower than the populationwth because exports are declining, the cost of
labor-capital appeals (L/K) would increase or ardase in the rate of capital-labor appeal (K/L).
Figures appeals (K/L) fall due to declining investthamount (lower exports) while the population
continues to grow, the decline in labor producyivitill cause a decline in income (Y/L) at the
beginning of the period. Only by changes in tecbgglcan overcome the decline (Y/L). (A.
Amrullah, 2007).

Table 11.11 calculations based on economic outpapital stock and labor district of North Aceh
were reviewed on the basis of constant 2000 p(weeh the use of the Arun LNG plant).

Labor productivity has grown relative decline sitiecause the growth of workers is higher than the
growth of capital and capital productivity woulchetwise rise. The level of labor productivity in
the comparative capital - labor showed decreasegment ( see Figure 9), ie from Y/L = 2,318 in
2015 to Y/L = 969 in 2034 and Y/K = 2.348 in 201&se to Y/K = 759 in 2034 . at chart
productivity in a number of capital-labor versugpital (with the use of the Arun LNG plant) shows
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the movement fluctuated , but showed a downwanddtief relatively constant (see Figure 10).
whereas without the use of Arun LNG plant showd tha productivity of capital and labor -
capital appeals numbers are moving constantly.

Tablelll.11 Rank productivity of labor and capital North Aceh District
year of 2000-2012 (the ultilization of the Arun LNG plant)

Investment | Employment

Y 2000
Year | bR (million) |(gge IDR ((rl;m)inion) YL KIL YK LK
1) (million) 2) 3)
2015 | 1.081.017.931  460.345 466.410 | 2.318| 0,99| 2.348| 1,01
2016 | 1.440.617.257 512.147 511.912 | 2.814| 1,00| 2.813| 1,00
2017 | 1.800.402.954 569.779 561.852 | 3.204| 1,01| 3.160| 0,99
2018 | 2.160.410.433  633.895 616.664 | 3.503| 1,03| 3.408| 0,97
2019 | 2.520.681.840  705.227 676.824 | 3.724| 1,04| 3.574| 0,96
2020 | 2.522.648.917 784.586 742.852 | 3.396| 1,06| 3.215| 0,95
2021 | 2.524.989.739  872.875 815.322 | 3.097| 1,07| 2.893| 0,93
2022 | 2.527.775.314  971.099 894.862 | 2.825| 1,09| 2.603| 0,92

2023 | 2.531.090.156 1.080.376 982.162 2.577| 1,10| 2.343| 0,91
2024 | 2.535.034.814 1.201.950 1.077.978 | 2.352| 1,12| 2.109| 0,90
2025 | 2.539.728.957 1.337.205 1.183.142 | 2.147| 1,13| 1.899| 0,88
2026 | 2.545.314.981 1.487.680 1.298.565 | 1.960| 1,15| 1.711| 0,87
2027 | 2.551.962.364 1.655.088 1.425.248 | 1.791| 1,16| 1.542| 0,86
2028 | 2.559.872.739 1.841.334 1.564.290 | 1.636| 1,18| 1.390| 0,85
2029 | 2.569.286.087 2.048.538 1.716.897 | 1.496| 1,19| 1.254| 0,84
2030 | 2.580.487.9734 2.279.059 1.884.391 | 1.369| 1,21| 1.132| 0,83
2031 | 2.593.818.214 2.535.520 2.068.226 | 1.254| 1,23| 1.023]| 0,82
2032 | 2.609.681.203 2.820.840 2.269.995 | 1.150| 1,24| 925 | 0,80
2033 | 2.628.558.160 3.138.268 2.491.447 | 1.055| 1,26| 838 | 0,79
2034 | 2.651.021.738 3.491.415 2.734.504 969 | 1,28 759 | 0,78

Source : BPS North Aceh District, 2013,

processed.

Information :

1) Calculation results GRDP (Y) at constant

price in 2000.

2) Investment calculation results on the basisoofstant prices
in 2000.

3) Labor calculation result on the basis of coristan

prices in 2000.
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Tablelll.12 Rank of labor and capital productivity of North Aceh District
year of 2000-2012 (whitout ultilization of the Arun LNG plant)

Y 2000 Investment (K) Employment (L)
Year Y/L K/L Y/IK /K
IDR (million) 1) IDR (million) 2) IDR (million) 3)

2015 5.162.737 418.436 466.166 11,07 | 0,90 12,34 1,11
2016 6.143.657 465.522 511.838 12,00 | 0,91 | 13,20| 1,10
2017 7.310.952 517.907 561.985 13,01 | 0,92 14,12 1,09
2018 8.700.033 576.187 617.044 14,10 | 0,93 | 15,10| 1,07
2019 10.353.040 641.025 677.498 15,28 | 0,95 16,15| 1,06
2020 12.320.117 713.159 743.874 16,56 | 0,96 | 17,28| 1,04
2021 14.660.939 793.410 816.754 17,95 | 0,97 18,48 | 1,03
2022 17.446.518 882.692 896.774 19,45 | 0,98 | 19,77| 1,02
2023 20.761.356 982.021 984.633 21,09 | 1,00 21,14| 1,00
2024 24.706.014 1.092.527 1.081.101 22,85 | 1,01 | 22,61| 0,99
2025 29.400.157 1.215.469 1.187.020 24777 | 1,02 24,19| 0,98
2026 34.986.187 1.352.245 1.303.316 26,84 | 1,04 | 25,87| 0,96
2027 41.633.562 1.504.412 1.431.006 29,09 | 1,05 27,67| 0,95
2028 49.543.939 1.673.703 1.571.206 31,53 | 1,07 | 29,60| 0,94
2029 58.957.287 1.862.043 1.725.142 34,18 | 1,08 31,66| 0,93
2030 70.159.172 2.071.578 1.894.159 37,04 | 1,09 | 33,87| 0,91
2031 83.489.414 2.304.691 2.079.736 40,14 | 1,11 36,23| 0,90
2032 99.352.403 2.564.037 2.283.494 43,51 | 1,12 | 38,75| 0,89
2033 118.229.360 2.852.566 2.507.215 47,16 | 1,14 41,45| 0,88
2034 140.692.938 3.173.564 2.752.854 51,11 | 1,15 | 44,33| 0,87

Source : BPS North Aceh District, 2013,

processed.

Information :

1) Calculation results GRDP (Y) at constant

price in 2000.

2) Investment calculation results on the basisoofstant prices
in 2000.

3) Labor calculation result on the basis of coristan

prices in 2000.
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Figure 9. Comparison of labor productivity Northen Aceh District with the utilization of the
Arun LNG plant and without utilization of the Arun LNG plant at constant prices of 2000,
where (Y/L) whith > (Y/L) without oil and gas
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Figure 10. Comparison of labor productivity Northen Aceh District with the utilization of the
Arun LNG plant and without utilization of the Arun LNG plant at constant prices of 2000,
where (Y/L) whith > (Y/L) without oil and gas

Economic Linkages and Net Social Gain

Linkage of Economic Rent (Rj)
In the calculation and analysis of the net socaldiits of economic rent (Rj), wages and salaries
adjusted to the price used market prices to reflectrue economic value. Therefore, there areethre
adjustments in the analysis, namely, the valuehefibput and output, wages, and the value of
foreign exchange (subsequently transferred to dneesponding value of the rupiah exchange rate).
But the economic rent for the North Aceh Regencyes, because it does not have ownership of
company stock. For example, the calculation ofett@nomic linkages rent is as follows:
- The total value of the input 2015

= IDR 375,011,900,000
- The value of output in 2015

=1DR 1,075,852,701,000
-Rj = (IDR 1,075,852,701,000 - IDR 375,011,900,080DR 718,840,801,000 (repatriated) to
PT. Pertamina 55%, ExxonMobil 30%, 15% JILCO.
-so, North Aceh district has Rj = zero.

Linkage of Excess Payment (Pj)

Linkage of Exces payment (Pj) is the contributiare do the price adjustment between the market
price and the price of local labor economics (N@kteh). Number of employees taken projection
data are respectively from the year 2015-2034 vB2sp&ople in 2015 and in 2034 amounted to 396
people.

Wage considered as economic costs in creating iadalitemployment, measured by forgone
benefit the other sectors left for workers who du or semi-skilled. Wages if the worker is
assessed for work on public sector as the livetihod local origin (agriculture). To see the
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benefits of the level of development in this dimensthe calculation of the projection period 2015-
2034 with the value of benefits per year.

as an example of the calculation of excess payfighin 2015 as follows:

-PT local workforce. Arun = 352.

- The shadow price of labor = IDR 2,185,941 (vabi@utside labor wages if PT. Arun, namely in
the agricultural sector).

- P =IDR 2,185,941 x 352 = IDR 769,451,223.

Linkage of Externalities (Ej)

A variety of indirect benefits (externalities) theise with the presence of the Arun LNG plant in
North Aceh district includes linkages backward, wiard, technology, payments to local
governments (taxes) and the needs of the end etdetails below:

a. Backward Linkages

Backward linkages associated with regional beng¢ftd act as suppliers of inputs, production
processes include, among others, labor, raw mitearal auxiliary materials and services. On the
other hand the backward linkages benefits obtathwedto the creation of employment opportunities
for local contractors who access the potentiaboél personnels.

b. Forward Linkages

Because the output of the Arun LNG plant in therfaf gas, all distributed through the pipe and
directly to consumers, small and linkages with o#ectors in the economy of North Aceh. Effects
forward linkages to low and not counted.

c. Technological Linkages

Utilization of the Arun LNG plant in operation amdocessing has the characteristics of modern
technology, making it less influence on technology
and technical skills possessed economic sectdtseinegion are still largely traditional. However,
in this connection a few things that need to becuated is the availability of neighbor
infrastructure companies, as well as the allocatiofunds relating to the infrastructure used by th
local community.

This has an influence on the progress of the regiach as: roads, health, education, housing,
airports, sea ports and oil terminals, as well lastecity and water supply facilities. Projected
amount of assistance to community development (conim development) calculated as 1% of
total revenues net of tax (Act No.40 of 2007), 012 IDR 8,163,043,000 and in 2034 was IDR
19,064,990,000.

d. Fiscal Linkages

Linkages tax policy relating to public sector iresding income taxes on other economic sectors.
Double benefit of tax linkage is yet to be idewifi But local revenue sourced from the company
can be known through the Law No. 18 Year 2011 specitonomy NAD neighbor.

Payments to the Government of the North Aceh distnvhich in 2015 amounted to IDR
57,405,600,000 up to IDR 58,207,660,000 in 2034.

e. Final Demand Linkages

Spending patterns ‘reception’ good income, (empkmysompanies, communities, and other sectors)
associated with the use of post-production Arun Lplént as LNG receiving and regasification
terminal gives an indication of the expansion & demand for services and goods locally, because
that is the purchasing power of income (purchapimger) and is a potential demand for sectors of
the economy in the area.
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So as to encourage increased productivity in osieetors due to the double effect of regional.
2015-2024 Projected year end number needs PT. &xdrhis family reached IDR 60,511,500,000
the number of employees increased to 3,621 pelpRe66,841,110,000 and employs 3,851 people
in the year 2025 to 2034.

Net Social Benefit Utilization of Post Production Arun LNG Refinery

Based on the model used in this study, that the N&Gists of economic rent (Rj), the excess
payment (Pj) and externality (Ej). (Bulmer — Thoma882; Pearson and Cownie, 1974; U.W.
Soelistijo, 2009, 2012, 2013). So it is known, ttiet existence of an LNG refinery utilization Arun

Post Production in North Aceh Regency net sociakbts over the current price. In 2015 of IDR

72,123,680,173 the coefficient of net benefits (NGf@as increased by 6.70% in 2034 of IDR

91,439,272,075 or NGC = 3.64%, which decreased M&€ed by the output value is greater than
the value of the NSG and the year to 5-20 has atanhoutput value, while the value of the NSG
have continued to rise up to 20 years (see Tablg)I

Changes in Net Social Benefit (NSG) Changes in the utilization of net social benefitsstP
Production Arun LNG plant based on present valdd<Rith the 2014 Bank Indonesia interest (i =
12%) note that in 2015 Us$ 80,778,521,794
the coefficient of net benefits (NGC = 0.06704 ~0r6.70%). In 2034 increased by IDR
882,050,018,671 with a net gain coefficient (3.64BQre results on equalization NSG can be seen
in Table I1.14.

The NSG coefficient means that if the firm's outpudreases, for example IDR 1.000.000,- the
impact on the increase in value of the NSG in @giyear is equivalent to the result of multiplying
the number of coefficients, for example, in 20150anted to 6.70% means that the impact on the
increase in value of NSG of IDR 67.000.
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Table I1l.L3 Net Social Gain of the use of postduotion Arun LNG plant on the North Aceh Distrid15-2034

Variable Year
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Revenue 1.075.855.200.0001.434.473.600.00p 1.793.092.000.00p 2.151.710.400.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.00p 2.510.328.800.000 2.510.328.800.000
Cost 357.000.000.000 368.364.500.000  380.276.400.000  392.771.400.000 405.873.300.000 419.605.900.000  434.004.900.000  449.106.000.000  464.944.900.000  481.557.300.000
|. Economic Rent 718.855.200.001.066.109.100.000 1.412.815.600.00p 1.758.939.000.000 2.104.455.500.000 2.090.722.900.000 2.076.323.900.000 2.061.222.800.000 2.045.383.900.000 2.028.771.500.00D
II. Net Extemnal Effect

Consists of :
Backward-Forward Linkages 2185941 2443.08p 2.130.47B 3.051.680 3410666 3811881 4.260.29 4761.4% 5321571 5947577
- Fiscal Linkages 58.175.051.2B2 58.30853209p 58458921008  58.617.773.120  58.79393042%  58986.852808  59.198607.310  59.436.275.44D  59.693501.270  59.979.858.644
- Final Demand Linkages 578340000 5840520000  5901.21000p 5958330000  6.019.020000  6.079.710000 6140400000 6201090000  6.261.780.000  6.326.040.00
- Technological Linkages 8163043000 10.888.500000 13614076000 16339533000  19.064.990.000  19.064.990.000  19.064.990000  19.064.990.000  19.064.990.000  19.064.990.000
IIl. Net Social Gain (NSG) 72.123680.1f3 75.039.995.17p 77976937480  80.918687.800 8388135109  84.135.364.684 84408257600  84707.1168%  85.025502.841  85.376.836.22
IV. Qutput Value (ujvl) 1.075.855.200.0D01.434.473.600.00p 1.793.092.000.00p 2.151.710.400.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.00D
V. Net Gain Coefficient (NGC) 0,067p4 0,05§31 0,04349 03061 0,03341 0,033p2 0,03362 003374 0,08387 0,03401

(NSG/ ujv1)in % 6,70 5,23 435% 376% 3.34% 5% 3,369 337% 3.3%% 3,40%

[PVF:1=12%]*) 1,120 1,254 1,404p 157% 1,768 1,97 2,210 2,107 2,773 3108

PVNSG*) 80.778521.79%  94.130.169.948 109551.982.828 127.327.121.830  147.827.601.478  166.068.291. 186.599.765.707  209.73L.702.20p  235.782.665.347  265.167.493.81L

PVOQutput Value (PVujvl) | 1204.957.824.000.799.403.683.84D 2519.165.157.37p 3.385.757.971518 4.424.057.082.77 4.954.943932.71 5.549.537.204.63 6.215.481.669.19 6.961.339.469.4% 7.796.700.205.83

PVNGC 0,067C¢ 0,052p1 0,04349 0,03761 00341 33 0,0336¢ 0,03314 0,03387 0,03101
(PVNSGIPVujv1)in % 6,70% 5.23% 4,3%% 376% 3.34% BB5 3,369 337% 3,396 3,4qt/o
Advanced Table lll.13

) Tahun
Variable
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Revenue 2.510.328.800.0002.510.328.800.00p 2.510.328.800.00p 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.000
Cost 493.978.900.000 517.245400.00D 536.416.300.000  556515.400.000 577.602.200.000 599.724.300.000  622.929.300000  647.276.700.000 672.814.100.000  699.612.900.000
|. Economic Rent 2.011.349.900.000L.993.083.400.000 1.973.912.500.000 1.953.813.400.000 1.932.726.600.000 1.910.604.500.000 1.887.399.500.000 1.863.052.100.00p 1.837.514.700.000 1.810.715.900.000
II. Net Bxtemnal Effect
Consists of :
Backward-Forward Linkages 6.647.203 7429.178 8.303.107 9.279.847 10.371.48 11591541 12.955.118 14.479.100 16.182.3% 18.085.97p
- Fiscal Linkages 60.302.908.6P5 60.651458.221 61040377558  6LATA3ALTON 6196421062  62501.1148% 63111540900 63778548100  64.522.105908  65.369.706.100
- Final Demand Linkages 6.390.300.00 6.450.99000p 6515250000 6583080000  6.647.340000 6715170000 6783000000  6.850.830.000  6.918660.000  6.986.490.00
- Technological Linkages 19.064.990.000 19.064.990.000  19.064.990.000  19.064.990.000  19.064.990.000  19.064.990.000  19.064.990000  19.064.990.000  19.064.990.000  19.064.990.000
IIl. Net Social Gain (NSG) 85.764.845.88 86.174.867.394  86.62892066)  87.131.69L55%  87.686912.110  88.292.866.367  88.972486.0  89.708.847.200 90521938264  91.430.272.07p
IV. Qutput Value (ujvl) 2.510.328.800.0002.510.328.800.00p 2.510.328.800.00p 2.510.328.800.000 2510.328.800.000 2.510.328.800.000 2.510.328.800.000 2.510.328.800.00p 2.510.328.800.000 2.510.328.800.000
V. Net Gain Coefficient (NGC) 0,03416 0,03433 0,03451 03071 0,0349 003517 0,03344 00374 0,0B606 0,03643

(NSG/ ujv1)in % 342% 343 345% 341% 349% 2 3,549 357% 3,619 3,64%

[PVF:1=12%] %) 34783 3478b 4363p 4881 54736 6,1 6,366 7,6900 86128 9,6468

PVNSG*) 298.337.303.954 335735214528  378.004.69857)  425.822.360.21  479.960.079.660  541.270.027. 610.888.726.9597  689.857.966.47p  779.643.882.023  882.050.018.671

PV Qutput Value (PVujvl) |  8.732.304.230.435.780.180.738.19p 10.953.802.426.783 12.268.258.717.997 13.740.449.764.157 15.389.303.735.896 17.236.020.184.158 19.304.342.606.25 21.620.863.719.008 24.215.367.365.280

PVNGC 003416 0,034p3 0,03451 0,03471 0,0p493 35 0,03544 0,03514 0,03606 0,03p43
(PVNSGIPVujv1)in % 342% 3,4;[;) 345% 341% 349% Bp2 3,549 357% 3,614 3,64%

Sources : PT. Pertamina, Arun LNG receiving terfimaject, 2011, processed.

Information :

*) Present Valuae Factor = (1+1)where i (ROR) =12%; iis the interest Indonaiantral of Bank, n = year.
**) Net Social Gain (NSG) product with Present \aBactor.
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Tablelll.14 Net social gain (NSG) projectionsto Northen District of Aceh

NSG Output Value n* | i* | PVF® PV-NSG **) PV-Output **)
Year NGC-PV ***)
At Current Prices (IDR) (%) (IDR) (IDR)
2015 72.123.680.173| 1.075.855.200.000 1 12 1,1200 | 80.778.521.794| 1.204.957.824.000 0,06704 (6,70%)
2016 75.039.995.175| 1.434.473.600.000 2 12 1,2544 | 94.130.169.948| 1.799.403.683.840, 0,05231 | (5,23%)
2017 77.976.937.482| 1.793.092.000.000 3 12 1,4049 | 109.551.982.823 2.519.165.157.376 0,04349 | (4,35%)
2018 80.918.687.800 | 2.151.710.400.000 4 12 1,5735 | 127.327.121.839 3.385.757.971.513 0,03761 | (3,76%)
2019 83.881.351.092| 2.510.328.800.000 5 12 1,7623 | 147.827.601.473 4.424.057.082.777| 0,03341 (3,34%)
2020 84.135.364.684 | 2.510.328.800.000 6 12 1,9738 | 166.068.291.44Q 4.954.943.932.711) 0,03352 | (3,35%)
2021 84.408.257.604 | 2.510.328.800.000 7 12 2,2107 | 186.599.765.711 5.549.537.204.636) 0,03362 (3,36%)
2022 84.707.116.895| 2.510.328.800.000 8 12 2,4760 | 209.731.702.204 6.215.481.669.192] 0,03374 | (3,37%)
2023 85.025.592.841| 2.510.328.800.000 9 12 2,7731 | 235.782.665.341 6.961.339.469.495 0,03387 (3,39%)
2024 85.376.836.221 | 2.510.328.800.000 10 12 3,1058 | 265.167.493.811 7.796.700.205.835 0,03401 | (3,40%)
2025 85.764.845.848 | 2.510.328.800.000 11 12 3,4785 | 298.337.303.954 8.732.304.230.535 0,03416 (3,42%)
2026 86.174.867.394 | 2.510.328.800.000 12 12 3,8960 | 335.735.214.528 9.780.180.738.199| 0,03433 | (3,43%)
2027 86.628.920.660 | 2.510.328.800.000 13 12 4,3635 | 378.004.698.57Q 10.953.802.426.783 0,03451 (3,45%)
2028 87.131.691.554 | 2.510.328.800.000 14 12 4,8871 | 425.822.360.211 12.268.258.717.997 0,03471 | (3,47%)
2029 87.686.912.110| 2.510.328.800.000 15 12 5,4736 | 479.960.079.66Q 13.740.449.764.157 0,03493 (3,49%)
2030 88.292.866.367 | 2.510.328.800.000 16 12 6,1304 | 541.270.027.349 15.389.303.735.856 0,03517 | (3,52%)
2031 88.972.486.020| 2.510.328.800.000 17 12 6,8660 | 610.888.726.9571 17.236.020.184.158 0,03544 (3,54%)
2032 89.708.847.200 | 2.510.328.800.000 18 12 7,6900 | 689.857.966.479 19.304.342.606.257 0,03574 | (3,57%)
2033 90.521.938.264 | 2.510.328.800.000 19 12 8,6128 | 779.643.882.023 21.620.863.719.008 0,03606 (3,61%)
2034 91.439.272.075| 2.510.328.800.000 20 12 9,6463 | 882.050.018.671 24.215.367.365.289 0,03643 | (3,64%)
0,03770 (3,77%)

Source : Derived from the calculation of the Neti8bGain (NSG) in
2015-2034.

Information :
*) PVF = (1+iy ; i is interest Indonesian central of Bank andyear.

**) PV NSG and PV Output is the product of PVF witte NSG and the current price or

value of the output.
***) PVF NGC is the quotient between the PV-NSG lwitV-output

value.
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Figure 11. Graph of the Net Social Gain (NSG) regional Northen District of Aceh
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CONCLUSION

Economic analysis of post production plant utilithe Arun LNG receiving terminal and
regasification as demonstrate that the projectcanemically feasible and may provide benefit
based on eligibility parameters that have been utaed as follows

scenario 1

Net present Value of US$ 831.564 million, InterRate Of Return 19 %, B/C ratio of 4 and
Payback Period falling in Year 5 Months to 6

scenario 2

Net present Value of US$ 799.922 million, Interfkdte Of Return 17 %, B/C ratio of 4 and
Payback Period falling in Year 5 Months to 10.

scenario 3
Net present Value of US$ 767.832 million, Interfdte Of Return 16 %, B/C ratio of 4 and
Payback Period falling in Year 6 Months to 1.

With the cost of regasification and used the ted 6f US$ 1.74 and the uncertainity of 5% as well
as LNG supply coming in the first year amounted%0 MMSCEFD, in the second year increased
by 200 MMSCFD, the third year of 250 MMSCFD andhe fourth year of 300 MMSCFD to 350
MMSCFD constant when it reaches the fifth yearluhg end of the operation .

Judging from the economic aspect, the presenceTofAPun as a multinational company that
produces oil and gas is processed into LNG in NAdeh district can provide benefits for regional
development, the presence of PT. Arun has sigmificapact on the economy of the North Aceh
district, reflected in the number of regional grdssnestic product (GRDP) North Aceh at constant
prices of 1975, 1983, 1993, and 2000 in the spareafs from 1978 to 2005 with the mining of oll
and gas has increased from IDR 120 billion in 18¥8R 7.79 billion in 2005 with an average
growth rate of 26%. Per year, whereas the perid2D06-2012 in base year of 2000 constant price
decreased from IDR 7.68 trillion in 2006 to IDR 2.Billion in the year 2012 with an average
growth rate of negative (-9%). This is due to thepldtion of oil and gas reserves Arun, and
therefore contributes to the amount of production.

In the period 2015-2034 with projections Arun LN&imery utilization contributed to the GRDP of
North Aceh Regency (base on 2000 constant pric2Dirdb amounted to IDR 1,081 trillion increase
to IDR 2.651 billion in 2034 with growth rate of %6per year.

When linked with the rate of change in GRDFY] with utilization of Arun LNG plant, then
known projected investment and employment oppaiigsio the formation of GRDP per year. In
2016 the employment generatiaklN) of 84477 people or 5,280 people a 1.0% incraaseRDP.
Subsequently in 2034 decreased by 5,277 peopld®p&ople per 1.0% increase in GRDP.

In the projection of the value of laboAl) average of IDR 138.49 billion with employment
opportunities AN) by an average of 18 411 people or 1,153 peodl®% increase in GRDP. The
level of investment in 2016 amounted to IDR 202béllon decreased to IDR 1.10 trillion in 2020,
later than in 2021 increased by IDR 1.32 trilli@nlDR 12.66 trillion in 2034. With the change in
investment during the years 2015-2034 an avera¢jeR#6.54 trillion per year.

Based on the study, the relative decline in labodpctivity growth, this is due to the growth of
labor is higher than the growth of capital and tagroductivity would otherwise rise. The level of
labor productivity in the comparative capital-labot = 2,318 in 2015 to Y/L = 969 in 2034 and
Y/IK = 2348 decreased to Y/IK = 759 in 2034.
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NSG approach at current prices, demonstrate thefibeewf North Aceh district during the period
2015-2034 reached IDR 72.12 billion with a net gaoefficient (NGC) of 6.70% in 2015 to
increase the nominal value in 2034 of IDR NGC =4@lbillion, or 3.64%, NGC caused by
declining output value is greater than the valu¢hefNSG and the year to 5 s/d 20 has a constant
output value, while the value of the NSG have cared to rise up to 20 years. The average value
of the net gain coefficient (NGC) the period of B4 per vyear.
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