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ABSTRACT 

A huge amount of world's natural gas reserve is abandoned. 40% of Nigeria's complete demonstrated gas reserves have 

been discovered to be abandoned which are not accessible in present moment. The drive to discover method for adapting 

these assets prompted the advancement of Liquefied natural gas (LNG) Technology, Gas to liquid (GTL) Technology 

and different means. An econometric methodology with the use of Microsoft Excel is utilized to assess the financial 

measurements on different boundaries, for example, capital expenditure (CAPEX), operating expenditure (OPEX), 

product prices, discount rates, plant capacity, feed gas price. These financial measurements are Net Present Value 

(NPV), Profitability index (PI) and Payback period. The discount rate of 15% was used to find the Net Present Values 

for both LNG and GTL, the NPV for LNG is $2,485,462,000while GTL is$3,202,891,554. The Internal Rate of Return 

(IRR) for both LNG and GTL are 27% and 31% respectively. The Payouts for GTL and LNG 5.056 years and 6.24 

years respectively which means that GTL would have a quicker breakeven period. GTL had a higher profitability Index 

of 1.94 while LNG was 1.67, while the Profit Per dollar for GTL and LNG are $17.89 and $15.35 respectively. From the 

results, GTL investments are better placed compared to that of LNG. 
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________________________________________________________________________________________ 

 
INTRODUCTION 

Natural gas is assuming a significant part worldwide in the stockpile of clean energy for both modern and homegrown 

use supplanting different types of petroleum derivative. The utilization of natural gas overall is projected to increment 

from 120 trillion cubic feet (TCF) in 2012 to Nigeria had an expected 203 trillion cubic feet (TCF) of demonstrated 

natural gas reserves as of January 2019 according to the most recent information from the Department of Petroleum 

Resources. Nigeria is the 10th biggest natural gas holder on the planet and biggest in Africa representing about 3% of the 

absolute natural gas estimates of 6,923 Trillion cubic feet (TCF). Notwithstanding standing firm on the best 10 foothold 

for biggest natural gas hold, Nigeria created 1.6 TCF of dry gas in 2019 while the rest are flared or abandoned.  

LNG technology to date has been overwhelmed in the Far East essentially because of the nearness of the providers and 

purchasers with Japan and Korea representing the largest part of the market. The correlation among LNG and GTL is of 

genuine importance to the asset proprietor, engineer, and financial backer of the same. LNG enjoys the conspicuous 

benefit of being set up for as far back as 40 years and needs to date delighted in hearty development and a great security 

record. GTL then again is a rising innovation very nearly showing business feasibility, innovation heartiness, and 

wellbeing execution. In any case, basically for thefuture, LNG stays the fundamental alternative given the high current 

and anticipated interest for LNG while GTL technology is on the rise with new plants being completed globally.The 

utilization of GTL innovation initiated by Qatar prompted the making of the ORYX GTL plant in 2007 with a limit of 

34,000bbls/d and pearl GTL in 2011 with a full capacity of 140,000bbls/d.An econometric model was created utilizing 

financial pointers like Net Present Worth, internal rate of return, profitability index, break even analysis, present worth 

and discounted cash flow with the utilization of Microsoft excel. 
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MATERIALS AND METHOD 

Ranking of Projects  

The ranking of project is necessary in the selection of the most valuable, worthy and economically viable investment 

using economic parameters. (Task management, 2021). These financial boundaries will give measures to estimating the 

strength of the two ventures. 

  

Net Present Value 

The Net Present Value of a project is the amount of cash flow that matches or exceeds the amount of investment capital 

required to support it. It accounts for the time value of money on the basis that a dollar in the future is not worth the same 

as a dollar today (Nagi C. A et al., 2016)  

NPV =  R/ 1 + i ^t𝑛
𝑡=1                          (1) 

Where 

Rt = net cash inflow during time t 

i= discount rate  

t= no of time periods 

A positive or higher NPV indicates that the projected earnings generated by a project exceed the anticipated costs. It is 

assumed that an investment with a positive NPV will be profitable while an investment with negative NPV will result in 

net loss. This concept is the basis for the whole Net present value rule which chooses only projects with positive NPV. 

(Investopedia, 2021) 

 

Internal Rate of Return (IRR) 

Internal rate of return is the discount rate that makes the net present value if all cash flows equal to zero. It is the annual 

rate that makes NPV equal to zero. (Investopedia, 2021). 

IRR is the discount rate which will equal the present value of the future cash flows of an investment with the initial 

investment. It is one of the several parameters used for investment appraisal. (Nagi C.A. et al., 2016) 

 

Profitability Index (PI) 

The profitability index also referred to as profit investment ratio (PIR) is a financial tool that represent the relationship 

between the costs and benefits of a proposed project. (James Chen, 2021). 

The acceptance criterion for accepting or rejecting the decision is that the PI should be greater than 1 for it to be accepted 

and when the PI is less than 1, the investment should be ignored. (Nagi C.A et al., 2016) 

PI =
𝑃𝑉𝑜𝑓𝑓𝑢𝑡𝑢 𝑟𝑒𝑐𝑎𝑠 ℎ𝑓𝑙𝑜𝑤𝑠 +𝑖𝑛𝑖𝑡𝑖𝑎𝑙  𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡

𝑖𝑛𝑖𝑡𝑖𝑎𝑙𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡
                     (2)                                            

 

Definitions of Commonly Used Economic Terms 

Cash flow is a measure of changes in a company’s cash account over the course of an accounting period. The quantity of 

cash income minus the amount of cash payment is known as cash flow. The budget highlights for cash flow are as 

follows: 

(i). Total Capital Expenditure 

(ii). Sales Revenue 

(iii). Capital Expenditure 

(iv). Product Pricing 

(v). Tax Rate 

 

Capital Expenditure 

The amount spent to acquire, upgrade and maintain a long-term asset such as property, building, plant, equipment or 

technology in order to improve the company’s efficiency or capacity is referred to as Capital Expenditure (CAPEX). 

(Nagi, C.A., 2016) 

The CAPEX for the LNG project is $3.4Billion for a plant to process 500 million standard cubic feet of gas per day 

(MMSCF/D). 

The CAPEX for the GTL project is $3.7Billion to process 500 million standard cubic feet of gas per day. (MMSCF/D) 

 

Operating Expenditure (OPEX) 

An operating expense is an expense a business incurs through its normal business operations. The money a company 

spends on a daily basis in other to run a business is referred to as OPEX. (Nagi, C.A., 2016) 

Al-saadon F.T 2015, suggested the annual operating cost for large project to be in the range of 5-7%. For the purpose of 

this work, the OPEX is 5% of CAPEX. The OPEX used in this research work includes the cost of materials and supplies, 

direct labor, utility cost, maintenance and feed gas cost. 
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Sales Revenue 

The amount of money gained from the sale of goods and services is referred to as sales revenue. The income/revenue 

generated by a plant’s product sales can be used to analyze the cash flow pattern for that plant. It is critical for a startup 

to have a great first impression.  (Nagi C.A., 2016).  

Total Sales Revenue= sales price per unit X No of units sold                                                   (3) 

 

Taxation and Royalty 

A tax rate is the percentage of income at which an individual or corporation is charged. In Nigeria, the corporate income 

tax rate is a tax paid by corporate bodies. According to the Federal Inland Revenue Service Nigeria, the corporate tax rate 

stands at 30% while company royalty rate is 5-7% for oil and gas sector. For this research work, a 30% income tax and 

5% royalty rate were used for both projects. 

 

Product Pricing 

According to world oil prices, estimates show that the natural gas can be economically produced and delivered to the U.S 

or Asia. The average LNG delivered into Asia in 2021 was about $11.00/MMBTU to $12.10/MMBTU which is a far 

increase of $3.5/MMBTU to $5.00/MMBTU. 

 

Shipping Cost 

The cost of shipping for each gas project varies based on the type of gas project, the gas product and distance between 

the selling point and the delivery point, which is proportionate to the ship’s operating cost. 

The shipping cost for LNG used in this research work is $3.5/MMBTU and the shipping cost for GTL is $4/BBL. 

 

Parameter Assumptions for LNG 

Table-1 LNG Parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PARAMETER ASSUMPTIONS FOR GTL 

Table -2 GTL Parameters 

PARAMETERS VALUES 

PLANT LIFE 25 YEARS 

PLANT CONSTRUCTION PERIOD 3 YEARS 

PLANT CAPACITY 100,000BBL/D 

PLANT STREAM DAYS PRODUCTION PROFILE 330 

CUMMULATIVE PRODUCTION 100% 

COMPANY TAX RATE 30% 

ROYALTY  5% 

QUANTITY OF FEED GAS 1BSCF/D 

FEED GAS COST $0.5/MMBTU 

DISCOUNT RATE 10% 

CRUDE OIL PRICE $0.72 

GTL PRODUCT PRICE: DIESEL $5.00/BBL                                     

Parameters Values 

PLANT LIFE 25 YEARS 

PLANT CONSTRUCTION PERIOD 3 YEARS 

PLANT CAPACITY 7.67MMTPA 

LNG PRODUCT PER ANNUM 7.5MMTPA 

CUMMULATIVE PRODUCTION 100% 

TAXATION 30% 

ROYALTY  5% 

QUANTITY OF FEED GAS 1 BSCF/D 

FEED GAS COST $0.5/MMBTU 

DISCOUNT RATE 15% 

LNG PRODUCT PRICE $7.00/MMBTU 

NUMBER OF TRIPS 12 PER ANNUM 

LNG SHIPPING COST $0.73/MMBTU 

GENERAL INVESTMENT COST $3.7BILLION 

PLANT CONSTRUCTION CAPITAL SPENDING 25% FOR YR 1 

35% FOR YR 2 

40% FOR YR 3 
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                                          NAPHTHA 

                                          KEROSENE 

 

GTL SHIPPING COST $1.22/BBL 

GENERAL INVESTMENT COST $3.4 BILLION 

PLANT CONSTRUCTION CAPITAL SPENDING 25% FOR YR 1 

35% FOR YR 2 

40% FOR YR3  

 

RESULTS 

The review on the profitability of the LNG and GTL project were carried out to determine which is more feasible to 

venture into. Both projects had the same gas feed of 1BCF of natural gas each.The plant life of the projects was 25 years 

respectively. The construction took 3 years and production started on the 4
th

 year.The internal rate of return for the LNG 

and GTL technology were calculated to be 27% and 31% respectively at a discount rate of 10%.   

 
Fig. 1 Chart showing the IRR for GTL 

 
Fig. 2 Chart showing the IRR for LNG 

Table-3 Obtained Results 

Parameters LNG GTL 

NPV@15% $2,485,462,000 $3,202,891,554 

IRR 27% 31% 

PAYOUT 6.24YRS 5.056Yrs 

PROFITABILITY 

INDEX 

1.67 1.94 

PROFIT/$ $15.35 $17.89 
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CONCLUSIONS 

The aim of the study was to evaluate the LNG and GTL technology in order to determine which the most profitable way 

to monetize natural gas. An economic analysis was carried out using Microsoft Excel to develop an economic model 

which was used to evaluate the economic Parameters such as NPV, IRR, Payout Period, productivity index and Profit per 

dollar.Both the LNG and GTL projects are economically viable, according to the findings of this study.The discount rate 

of 15% was used to find the Net Present Values for both LNG and GTL, the NPV for LNG is $2,485,462,000while GTL 

is$3,202,891,554. The Internal Rate of Return (IRR) for both LNG and GTL are 27% and 31% respectively. The Payouts 

for GTL and LNG 5.056 years and 6.24 years respectively which means that GTL would have a quicker breakeven 

period.GTL had a higher profitability Index of 1.94 while LNG was 1.67, while the Profit Per dollar for GTL and LNG 

are $17.89 and $15.35 respectively. From the research carried out, it can be concluded that both LNG and GTL are 

economically viable for large scale production, but GTL is more economically viable than LNG because the results for 

GTL would be more favourable than LNG. 
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APPENDIXES  

 

Table-4 DISCOUNTED CASH FLOW FOR GTL 
YEAR CAPEX OPEX REVENUE NCF CUMM NCF PV @ 5% PV @ 15% PV @ 30 PV @ 50 PV @ 100% 

1 850 0 0 -850.00 -850 -809.52 -739.13 -653.85 -566.67 -425.00 

2 1190 0 0 -1,190.00 -2040 -1079.37 -899.81 -704.14 -528.89 -297.50 

3 1360 0 0 -1,360.00 -3400 -1174.82 -894.22 -619.03 -402.96 -170.00 

4 0 170 1552 1,382.00 -2018 1136.97 790.16 483.88 272.99 86.38 

5 0 170 1552 1,382.00 -636 1082.83 687.10 372.21 181.99 43.19 

6 0 170 1552 1,382.00 746 1031.27 597.48 286.32 121.33 21.59 

7 0 170 1552 1,382.00 2128 982.16 519.54 220.24 80.89 10.80 

8 0 170 1552 1,382.00 3510 935.39 451.78 169.42 53.92 5.40 

9 0 170 1552 1,382.00 4892 890.85 392.85 130.32 35.95 2.70 

10 0 170 1552 1,382.00 6274 848.43 341.61 100.25 23.97 1.35 

11 0 170 1552 1,382.00 7656 808.03 297.05 77.11 15.98 0.67 

12 0 170 1552 1,382.00 9038 769.55 258.31 59.32 10.65 0.34 

13 0 170 1552 1,382.00 10420 732.90 224.61 45.63 7.10 0.17 

14 0 170 1552 1,382.00 11802 698.00 195.32 35.10 4.73 0.08 

15 0 170 1552 1,382.00 13184 664.77 169.84 27.00 3.16 0.04 

16 0 170 1552 1,382.00 14566 633.11 147.69 20.77 2.10 0.02 

17 0 170 1552 1,382.00 15948 602.96 128.42 15.98 1.40 0.01 

18 0 170 1552 1,382.00 17330 574.25 111.67 12.29 0.94 0.01 

19 0 170 1552 1,382.00 18712 546.90 97.11 9.45 0.62 0.00 

20 0 170 1552 1,382.00 20094 520.86 84.44 7.27 0.42 0.00 

21 0 170 1552 1,382.00 21476 496.06 73.43 5.59 0.28 0.00 

22 0 170 1552 1,382.00 22858 472.44 63.85 4.30 0.18 0.00 

23 0 170 1552 1,382.00 24240 449.94 55.52 3.31 0.12 0.00 

24 0 170 1552 1,382.00 25622 428.51 48.28 2.55 0.08 0.00 

      
12242.49 3202.89 111.30 -679.72 -719.75 

 

Table -4 NET Present Values for GTL at Different Discount Rates 

Interest Rates NPV 

5 12242.49 

15 3202.892 

30 111.2977 

50 -679.72 

100 -719.75 

 

Table -6 Discounted Cash Flow for LNG 

YEAR CAPEX OPEX REVENUE NCF CUMM NCF PV @ 5% PV @ 15% PV @ 30 PV @ 50 PV @ 100% 

1.00 925.00 0.00 0.00 -925.00 -4,893.17 -880.95 -804.35 -711.54 -616.67 -462.50 

2.00 1,295.00 0.00 0.00 -1,295.00 -11,630.87 -1,174.60 -979.21 -766.27 -575.56 -323.75 

3.00 1,480.00 0.00 0.00 -1,480.00 -19,648.90 -1,278.48 -973.12 -673.65 -438.52 -185.00 

4.00 0.00 185.00 1,448.00 1,263.00 -14,614.53 1,039.07 722.12 442.21 249.48 78.94 

5.00 0.00 185.00 1,448.00 1,263.00 -8,600.20 989.59 627.93 340.16 166.32 39.47 

6.00 0.00 185.00 1,448.00 1,263.00 -1,512.22 942.47 546.03 261.66 110.88 19.73 

7.00 0.00 185.00 1,448.00 1,263.00 6,714.41 897.59 474.81 201.28 73.92 9.87 

8.00 0.00 185.00 1,448.00 1,263.00 16,126.33 854.85 412.88 154.83 49.28 4.93 

9.00 0.00 185.00 1,448.00 1,263.00 26,758.00 814.14 359.02 119.10 32.85 2.47 

10.00 0.00 185.00 1,448.00 1,263.00 38,635.60 775.37 312.19 91.62 21.90 1.23 

11.00 0.00 185.00 1,448.00 1,263.00 51,779.44 738.45 271.47 70.47 14.60 0.62 

12.00 0.00 185.00 1,448.00 1,263.00 66,205.60 703.29 236.06 54.21 9.73 0.31 

13.00 0.00 185.00 1,448.00 1,263.00 81,927.02 669.80 205.27 41.70 6.49 0.15 

14.00 0.00 185.00 1,448.00 1,263.00 98,954.26 637.90 178.50 32.08 4.33 0.08 

15.00 0.00 185.00 1,448.00 1,263.00 117,296.06 607.52 155.22 24.67 2.88 0.04 
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16.00 0.00 185.00 1,448.00 1,263.00 136,959.75 578.59 134.97 18.98 1.92 0.02 

17.00 0.00 185.00 1,448.00 1,263.00 157,951.53 551.04 117.37 14.60 1.28 0.01 

18.00 0.00 185.00 1,448.00 1,263.00 180,276.68 524.80 102.06 11.23 0.85 0.00 

19.00 0.00 185.00 1,448.00 1,263.00 203,939.77 499.81 88.75 8.64 0.57 0.00 

20.00 0.00 185.00 1,448.00 1,263.00 228,944.76 476.01 77.17 6.65 0.38 0.00 

21.00 0.00 185.00 1,448.00 1,263.00 255,295.12 453.34 67.10 5.11 0.25 0.00 

22.00 0.00 185.00 1,448.00 1,263.00 282,993.89 431.76 58.35 3.93 0.17 0.00 

23.00 0.00 185.00 1,448.00 1,263.00 312,043.78 411.20 50.74 3.02 0.11 0.00 

24.00 0.00 185.00 1,448.00 1,263.00 342,447.21 391.62 44.12 2.33 0.08 0.00 

      
10,654.19 2,485.46 -242.96 -882.45 -813.38 

 

Table -7 NET Present Values for LNG at Different Discount Rates 

Interest Rates NPV 

5 10654.19 

15 2485.462 

30 -242.963 

50 -882.446 

100 -813.375 

 


