
International Journal of Scientific & Engineering Research Volume 13, Issue 2, February-2022                                                                                                786 

ISSN 2229-5518  

 

IJSER © 2022 

http://www.ijser.org 

Effects of Cost Recovery Limit on Nigerian 
Production Sharing Contract under the Proposed 

2018 PIFB 
Amieibibama Joseph, Austin Ayibanua Egbide 

 

Abstract— After identifying that the proposed Petroleum Industry Fiscal Bill (PIFB 2018) does not explicitly state a particular Cost 

Recovery Limit (CRL) which gives rise to speculations and uncertainty on the path of the contractor when dealing with Nigerian Production 

Sharing Contracts (PSCs), this research observed the impact of varying CRL on the profitability of PSCs and determined an optimal value 

that is beneficial to both the contractor and the host government. It achieved this by developing a cash flow model that complied with the 

provisions of PIFB 2018 while initially using a CRL of 80%, ran a Monte Carlo Simulation to account for uncertainties, a Sensitivity Analysis 

to observe the impact of the varied CRL on the PSC, and a CRL Optimization, using the Crystal Ball Software. Results from the sensitivity 

analysis showed the regressive effect of CRL on the contractor’s Net Present Value: the higher the CRL value, the lower the NPV. The 

study also discovered that a CRL value of 66% not only maximizes the NPV of the contractor at a 50% certainty but also maximizes the 

government and contactor’s take to up to 83.9% and 15.7%, respectively. 

Index Terms— Cost Recovery, Profit Oil, Royalty, PIFB, Discounted Cash Flow, Net Present Value, Government take, contractor take.——

————————      —————————— 

1 INTRODUCTION                                                                     

EVELOPING and developed countries earn a significant 
amount of foreign exchange from petroleum resources, 
in addition to it being a source of livelihood [1]. To avoid 

shortchanging themselves, they formulate comprehensive tax 
regimes and fiscal systems that ensure maximum benefits 
from their resources [2]. These regimes and fiscal systems 
comprise the sharing formula of the earnings from oil and gas-
related activities, between the host government and the con-
tractor (typically International Oil Companies (IOCs), some-
times indigenous oil companies). 

 
According to Mian [3], Petroleum Fiscal System (PFS) is de-

fined as a collection of frameworks of contractual instruments, 
policies and taxation methodology enacted by the host govern-
ment. Although, most countries, including Nigeria, operate sev-
eral fiscal systems, their choice system varies, depending on 
their financial goals and objectives. The two major categories of 
PFS as described by Johnston [4] are Concessionary and Con-
tractual Systems. In comparison, they differ in resource owner-
ship, profit sharing, and the forms and mode of payment of 
different taxes and royalties [5]. Production Sharing Contract 
(PSC) falls under the Contractual Petroleum Fiscal System. 

 
      Iledare [5] further explained how the government has sole 
ownership and control of the petroleum resources in a PSC 
while the oil company is contracted for their exploration, devel-
opment and production. The company in return gets a percent-
age of the recovered production. Being straightforward, the PSC 
arrangement usually specifies the percentage of the net produc-
tion the contractor is given to recover its capital expenditure, 
also known as “cost oil”. This cost recovery process applies to 
the remaining part of the total production after royalty deduc-
tion, guaranteeing profit oil immediately after the commence-
ment of production. After the “cost oil” is deducted, the remain-
ing part of the production is known as “profit oil,” which is fur-
ther shared between the host government and the contractor 

using a stipulated sharing formula. 
 

The percentage of the net production set out by the PSC to 
recover the contractor cost is known as the cost recovery limit 
(CRL) or the cost recovery cap. Ashong [6] noted how this 
threshold in addition to royalty rates impacts the performance 
of oil and gas investments made under this PFS. If the cost can-
not be completely recovered in a fiscal year, it can be carried 
forward to subsequent years. On the other hand, if it is com-
pletely recovered and there is still a remainder (typically termed 
excess cost recovery), the host government and contractor can 
further share it while complying with the agreed sharing formu-
la.  

The proposed Petroleum Industry Fiscal Bill 2018 [7] as 
drafted by the Nigerian Senate stipulates several provisions and 
fiscal instruments to guide the exploration and exploitation of 
Nigerian petroleum resources except for the cost recovery limit. 
This gives room for uncertainties, especially to contractors and 
investors, including the IOCs, who set aside huge amounts of 
money in developing petroleum resources internationally. It is 
also referred to as fiscal instability, which can cause adverse 
implications like limited petroleum-related investments into the 
country. Therefore, it is necessary to in addition to finding out 
the implications of omitting CRLs in PFS, determine the optimal 
CRL value that is suitable for both the host government and the 
contractor.  
 
`   This research aims to define the effects of varied cost recovery 
limits on the profitability of Nigerian PSCs while considering 
the fiscal instruments of the PIFB 2018. To achieve this aim, the 
research builds a basic PSC cash flow model that represents a 
hypothetical offshore oil and gas operation in Nigeria, incorpo-
rates the PIFB 2018 fiscal instruments into the model, examines 
the profitability of the operation by setting an initial cost recov-
ery cap, and conducts a sensitivity analysis which will explore 
the effects of varied CRL on the profitability of operations and 
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aid the determination of an optimum CRL. 
 
1.1 Summary of the Fiscal Instruments in Nige-
ria’s PSC in the Proposed 2018 Petroleum Indus-
try Fiscal Bill 
 

Nigerian fiscal instruments and terms are classified into pre-
discovery provisions, post-discovery provisions and profit-
based provisions [8]. These classifications further clarify how 
government maximizes revenue from their petroleum re-
sources, especially with regards to the PIFB, and ultimately, its 
PSCs. Before the discovery of the resources, contractors are ob-
ligated to remit signature bonuses and rentals. Johnston [9] 
notes that about 50% of countries with petroleum fiscal systems 
demand a token pre-discovery fee which is most times fixed 
and regressive to the contractor due to the possibility of the pro-
ject’s non-profitability. The post-discovery fee includes royalty, 
production bonus and crypto fees. Nigerian uses a sliding royal-
ty payments system and are based on location, hydrocarbons 
types, and volume or water depth. According to Echendu et al., 
[10], royalty dependent on value results in great benefits to the 
host government, as it earns more when the price of the re-
sources increase. Table 1 summarizes the comparison between 
existing and proposed PSCs water depth-related royalty 
schemes. 

 
TABLE 1: PSC 1993 & 2005 Royalty Rates [10]  

Water 
Depth 

PSC 1993 
Rates 

PSC 2005 
Rates 0 – 200m 16.67% - 

200 – 500m 12.00% 12.00% 
500 – 800m 8.00% 8.00% 
800 – 

1,000m 
4.00% 8.00% 

> 1,000m 0.00% 8.00% 
 

The existing 1993, 2000, 2003, and 2005 Nigerian PSCs use 
sliding royalty rates that depends on the water depth of the oil 
field. However, a Joint Development Zone 2003 PSC, whose 
royalty rate is dependent on the daily production rate is the 
only exception. PIFB [7] stipulates a royalty scheme dependent 
on daily production rate and this study incorporates it into its 
analysis. Table 2 summarizes the PIFB 2018 royalty scheme. 

 
The production bonus is an avenue for the host government 

to maximize more value at each level of the development of its 
petroleum resources especially after the discovery of the re-
sources and the beginning of their production [10]. The cost 
government can also impose extra levies, duties and other 
financial obligations, also known as crypto fees with the intent 
of extracting more revenue from its resources. An example is 
3% of the annual capital budget that NDDC and host commu-
nities receive [7].  

 
A key post-discovery provision in most Nigerian PFSs is 

the corporate income tax (CIT) which comprises a percentage 
of their profit from petroleum resources development-related 
activities. PIFB (2018) stipulates a petroleum income tax (PIT) 
of 40%, an additional petroleum income tax (APIT) of 0.5% for 
every $1 oil price increase, and an education tax of 2%.  

TABLE 2: PIFB 2018 Royalty Rates [7] 

Terrains Average Daily  

Production Tranches (Mbpd) 

     Rates 

Onshore First 2.5 2.5% 

Next 7.5 7.5% 

Next 10.0 15.0% 

Above 20.0 20.0% 

Shallow water First 10.0 5.0% 

Next 10.0 10.0% 

Next 10.0 15.0% 

Above 30.0 20.0% 

Deepwater First 50.0 5.0% 

Next 50.0 7.5% 

Above 100.0 10.0% 

  2. METHOD 

This work used the discounted cash flow (DCF) method to 
evaluate the impact of the proposed 2018 PIFB on petroleum 
investment in a typical offshore field in Nigeria. It achieved 
this by applying a spreadsheet modelling technique. The DCF 
method allows for the integration of the time-value of money 
in the modelling process, accounting for inflation which has a 
high chance of occurring during the lifecycle of the field. The 
study also observed the impact of the CRL on the profitability 
of the investment and sought an optimum CRL beneficial to 
the host government as well as the contractor using the Crys-
tal Ball Software. The previous section has already summa-
rized the fiscal instruments and provisions applicable in the 
proposed 2018 PIFB. Presented below are some useful equa-
tions used for the analyses in this work. 

Recoverable costs = OPEX + CAPEX-Bonuses- Royalties  (1)  
Recovery Limit = CRL * (GR-Royalty)                                  (2)  
where: CRL = Cost Recovery Limit stipulated by the Fiscal   
Arrangement and GR = Gross Revenue 
The government takes is calculated using: 
HGTAIT = Roy + Bonuses + Rentals + Taxes + Others              
                                                                                                   (3) 
while the contractor take is calculated as: 
CTAIT = Gross Revenue – CAPEX- OPEX- HGTAIT         (4)   

where: “Others” = Crypto Levies (i.e. NDDC Levy and the 
Education Tax).The net present value is determined using:  
 

          

where:  is the annual cash flows assuming end of yer cash 

receipts,  is the discount rate which reflects the value of al-

ternative use of fund,  is the time in years and  is the lifetime 

(in years) of the project.  

The internal rate of return (IRR) is can be obtained using: 

 
 

while the profitability index is determined using: 
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where: PI = Profitability Index, PV is Present Value and 
CAPEX  is Capital Expenditure 

From Equation 6, the Internal Rate of Return (IRR) can be 
evaluated by making it the subject of the equation. This work 
assumed the exponential production decline and the input 
parameters are summarized in Table 4. 

 
 
TABLE 4: SUMMARY OF THE ASSUMED PRODUCTION 

AND ECONOMIC INPUT PARAMETERS  

Production Profile (Day per Yr) 365 

Build-Up Phase (Exponential) 
Start Year 2012 
Production (BOPD) 9,000 
Plataeu Phase 
Start Year 2015 
Capacity (BOPD) 120,000 
Decline Phase 
Start Year 2023 
Effective Decline Rate 12.50% 
Economic Limit (BOPD) 18505.21 
Project Life 2036 
Products Price Forecast 
Crude Oil ($/Bbl)  $55.21 
Price Inflation  1.5% 
Escalation Rate (%) 2.0% 
CAPEX (million USD) 
Exploration and Appraisal cost for 

2009  
3

00 
M

M$ The development cost for 2010 3
30 

M
M$ The development cost for 2011 3

30 
M

M$ Production Facility and Infrastruc-
ture for 2010 

1
80 

M
M$ TOTAL CAPEX 1

140 
M

M$ Discount Rate 12.0% 
 
In this work, 24-year field economic life was assumed. The 

12% discount rate was assumed because it is within the range 
generally applied by most Nigerian financial institutions and 
investors in petroleum assets valuation [11]. The next stage 
after forecasting the production of oil from the field was the 
determination of exploration and development technical costs 
which were depreciated using the straight-line depreciation 
method while considering the cost recovery option stipulated 
in the PSC arrangement [12]. The recoverable cost is estimated 
before the calculation of profit oil. Contractors are then al-
lowed to recoup this cost. This work assumed 80% CRL for its 
initial analysis, which was later varied using a sensitivity 
analysis tool to observe its impact on the profitability of the 
PSC. It also assumed a negotiable 70%, 30% profit oil split be-
tween the host government and contractor, in favor of the 
former. The profitability indicators considered for this anal-
yses were the NPV, IRR, PI, Discounted Government Take and 
Discounted Contractor Take respectively.. 

The Crystal Ball software was used for the sensitivity anal-
ysis to determine the impact of varying CRL on the profitabil-
ity indicators i.e. the profitability of the investment under the 
proposed PIFB 2018. To determine the optimal CRL value 
beneficial to the host government (Nigeria) and the contrac-
tors under this proposed bill, this work used the OptQuest 
tool in the Crystal Ball software. The tool found an optimal 

CRL value between 20% and 90% by meeting the following 
requirements: 

 
i. P90 of IRR ≥ 12% (because a 12% discount rate was 

assumed by the project) 
ii. P90 of PI ≥ 1 (a requirement for acceptable investment 

in petroleum industry decision making) 
iii. P90 of Government Take ≥ 70% (fair value for gov-

ernment take) 
iv. P90 of Contractor Take ≥ 10% (fair value for contrac-

tor take) 
 

3 RESULTS AND DISCUSSION 
Deterministic Results 
The deterministic results from the analyses are shown in 

Table 5 for before income tax (BIT) and after income tax (AIT). 
From Table 5, it can be inferred that at 80% cost recovery cap, 
the proposed PIFB 2018 is valuable to both the host govern-
ment and the contractor, with a positive NPV for both. This 
implies that similar projects are worth embarking on under 
the proposed bill. Similar trends were observed on other prof-
itability indicators like the IRR which is greater than the as-
sumed 12% discount rate and the PI which is greater than 1, 
meeting the requirements for acceptable investments in eco-
nomic decision making [8]. 

TABLE 5: SUMMARY OF DETERMINISTIC RESULTS 

 Host-

Govt.          

BIT($M

M) 

Contractor  

BIT($MM) 

Host

Govt.                        

AIT 

($MM

) 

Contrac-

tor AIT 

($MM) 

NPV @ 12% 5,395.02 1,825.04 6,195.45 1,024.61 

Internal Rate of 

Return 

 53.5%  43.8% 

Present Value 

Ratio 

 

 2.89  1.62 

Profitability 

Index 

 3.89  2.62 

Undiscounted 

Take Statistics 

73.6% 26.4% 84.9% 15.1% 

Discounted 

Take Statistics 

74.7% 25.3% 85.8% 14.2% 

 
The present value ratio of 1.62 for the contractor further 

shows how profitable investments under the PIFB 2018 with a 
net gain of 1.62 for each invested dollar while a profitability 
index of 2.62 assure investors that their investments must be 
recovered. The host government and contractor take of 85.8% 
and 14.2%, respectively are fair to both parties. 

Stochastic Results 
Stochastically, there is a very good chance that the contrac-

tor will always add value to his investment under the pro-
posed PIFB. From Figure 1 below, there is 50% certainty that 
the NPV of the contractor will range from 825.26 to 1,493.27 
MM$ with a P90 of 554.85 MM$ and a P10 of 1,829.51 MM$. 
Since 90% of the estimates will exceed the P90 NPV of 554.85 
MM$, the chances of investment remaining valuable to the 
investor under the proposed bill are high. 

With a P90 and P10 of 53.1% and 37.3%, respectively, the 
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IRR of the investment indicates that it remains acceptable 
amidst uncertainties as shown in Figure 2. 
 

 
Fig. 1: Contractor’s NPV Stochastic Result 
 

 

 

 
 
 

 
 
 

 
   Fig. 2: Contractor’s IRR Stochastic Result 
It was also observed similar trends for the remaining prof-

itability indicators considered (PI, Host Government Take, 
and Contractor Take. This trend, therefore, implies that in-
vestments under the proposed fiscal bill are worth embarking 
on, as they remain profitable even under uncertainties. 
 
Sensitivity Analysis Results 

A sensitivity analyses was also carried out to investigate the 
range of profitability limits and how parameter influences the 
investment as shown in Figure 3. From the results of the sensi-
tivity analysis, it was observed that the Cost Recovery Limit 
impacts petroleum investments. Figure 3 shows a mild but 
regressive impact of CRL on the NPV of the contractor.  

 
Similar trend was also observed for other indicators except 

the discounted government take. The CRL exhibits a progres-
sive impact on the government take as shown Figure 4. The 
impact of the cost recovery on the investment under the pro-
posed bill further emphasizes the need for the evaluation of an 
optimal value well suited for the contractor and the host gov-
ernment. The succeeding section sets out to achieve that. 

 
CRL Optimization 

The OptQuest tool in the Crystal Ball software estimated 
optimal values at P90, P50, and P10. These values maximize 
the NPV of the contractor and also ensures an IRR that is 
greater than the assumed discount rate. More so, it makes sure 
the PI is greater than 1, which further results in government 
and contractor takes that are fair for both parties. Figures 5, 6 
and 7 present the results of the optimization process after 500 
simulations. 
 

 

 

 
 

 

 
 
 
 
 
 
 

 
Figure 3: Sensitivity Analysis on Contractor’s Net Present   
Value (NPV) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4: Sensitivity Analysis on Host Government’s Take    
 (GTake)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig. 5: Result of CRL Optimization @ P90 
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The optimal values of CRL that met the stipulated require-

ments were 64%, 66%, and 69%. From Figure 5, at P90, the 
optimal CRL value with the best solution to the optimization 
objectives and requirements is 64%, which maximises the P90 
percentile of the NPV to up to a positive value of 1,767.81 
MM$, and the host government and contractor’s take to up to 
94.6% and 20.9%, respectively, which are acceptable outcomes 
for the investment. 

From Figure 6, at P50, the resulting optimal CRL value of 
66% and maximizes the NPV to up to a positive value of 
1,274.96 MM$, government and contactor’s take to 83.9% and 
15.7%, respectively. However, the contractor’s take maximises 
6.7% as shown in Figure 7, for an optimal CRL value of 69% at 
P10, which is not a fair take for the contractor. This work ac-
cepts the optimal CRL value of 66% since it does not only give 
added value to the portfolio of the contractor but also gives 
the host government and contractor a fair share of the pro-
ceeds.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 6: Result of CRL Optimization @ P50 
 
CONCLUSION 
This work exhaustively analyzed a project under the pro-

posed 2018 PIFB to observe the impact of CRL on Nigerian 
PSCs and ultimately, estimated an optimal value for CRL that 
is beneficial to both the host government and the contractor 
with regards to the fiscal instruments of the bill. It first sought 
the profitability of the bill using the discounted cash flow 
model, used the Crystal Ball software to perform sensitivity 
analyses showing the impact of various variables, especially 
the CRL on the project’s profitability, and then estimated an 
optimal CRL value for the proposed bill which meets several 
requirements using an OptQuest tool. Because the cash flow 
model generated an NPV of 1019.27 MM$, a 43.7% IRR, PI of 
2.61, and host government and contractor’s take of 85.8% and 

14.2% respectively, it can be inferred that projects under the 
proposed PIFB 2018 for Nigerian offshore PSCs are profitable. 
Amidst the various rent extractions and taxes from the con-
tractor, it can still have a 14.2% take from the project after cost 
recovery, which is a strong indication of an overall beneficial 
fiscal regime. After the CRL optimization, an optimal value of 
66% was estimated for the proposed PIFB 2018, which maxim-
izes the profitability of the project and gives a fair share to the 
government and the contractor.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 7: Result of CRL Optimization @ P10 
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6 HELPFUL HINTS 

6.1 Figures and Tables 

Because IJSER staff will do the final formatting of your paper, 
some figures may have to be moved from where they ap-
peared in the original submission. Figures and tables should 
be sized as they are to appear in print. Figures or tables not 
correctly sized will be returned to the author for reformatting.  

Detailed information about the creation and submission of 
images for articles can be found at: http://www.ijser.org. We 
strongly encourage authors to carefully review the material 
posted here to avoid problems with incorrect files or poorly 
formatted graphics. 

Place figure captions below the figures; place table titles 
above the tables. If your figure has two parts, include the la-
bels “(a)” and “(b)” as part of the artwork. Please verify that 
the figures and tables you mention in the text actually exist. 
Figures and tables should be called out in the order they are to 
appear in the paper. For example, avoid referring to figure “8” 
in the first paragraph of the article unless figure 8 will again be 
referred to after the reference to figure 7. Please do not in-
clude figure captions as part of the figure. Do not put cap-
tions in “text boxes” linked to the figures. Do not put bor-
ders around the outside of your figures. Per IJSER, please use 
the abbreviation “Fig.” even at the beginning of a sentence. Do 
not abbreviate “Table.” Tables are numbered numerically.  

Figures may only appear in color for certain journals. 
Please verify with IJSER that the journal you are submitting to 
does indeed accept color before submitting final materials. Do 
not use color unless it is necessary for the proper interpreta-
tion of your figures.  

Figures (graphs, charts, drawing or tables) should be named 
fig1.eps, fig2.ps, etc. If your figure has multiple parts, please 
submit as a single figure. Please do not give them descriptive 
names. Author photograph files should be named after the au-
thor’s LAST name. Please avoid naming files with the author’s 
first name or an abbreviated version of either name to avoid 
confusion. If a graphic is to appear in print as black and white, it 
should be saved and submitted as a black and white file (gray-
scale or bitmap.) If a graphic is to appear in color, it should be 

submitted as an RGB color file. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 
Figure axis labels are often a source of confusion. Use 

words rather than symbols. As an example, write the quantity 
“Magnetization,” or “Magnetization M,” not just “M.” Put 
units in parentheses. Do not label axes only with units. As in 
Fig. 1, for example, write “Magnetization (A/m)” or “Magnet-
ization (A  m1),” not just “A/m.” Do not label axes with a 
ratio of quantities and units. For example, write “Temperature 
(K),” not “Temperature/K.” Table 1 shows some examples of 
units of measure. 

Multipliers can be especially confusing. Write “Magnetiza-
tion (kA/m)” or “Magnetization (103 A/m).” Do not write 
“Magnetization (A/m)  1,000” because the reader would not 
know whether the top axis label in Fig. 1 meant 16,000 A/m or 
0.016 A/m. Figure labels should be legible, approximately 8 to 
12 point type. When creating your graphics, especially in com-
plex graphs and charts, please ensure that line weights are thick 
enough that when reproduced at print size, they will still be 
legible. We suggest at least 1 point. 

6.3 Footnotes 

Number footnotes separately in superscripts (Insert | Footnote)1. 
 

1It is recommended that footnotes be avoided (except for the unnumbered 
footnote with the receipt date on the first page). Instead, try to integrate the 

 

Fig. 1. Magnetization as a function of applied field. Note that 
“Fig.” is abbreviated. There is a period after the figure number, 
followed by one space. It is good practice to briefly explain the 
significance of the figure in the caption.  
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Place the actual footnote at the bottom of the column in which it 
is cited; do not put footnotes in the reference list (endnotes). Use 
letters for table footnotes (see Table 1). Please do not include 
footnotes in the abstract and avoid using a footnote in the first 
column of the article. This will cause it to appear of the affiliation 
box, making the layout look confusing. 

6.4 Lists 

The IJSER style is to create displayed lists if the number of 
items in the list is longer than three. For example, within the 
text lists would appear 1) using a number, 2) followed by a 
close parenthesis. However, longer lists will be formatted so 
that: 

1. Items will be set outside of the paragraphs. 
2. Items will be punctuated as sentences where it is ap-

propriate. 
3. Items will be numbered, followed by a period. 

6.5 Theorems and Proofs 

Theorems and related structures, such as axioms corollaries, and 
lemmas, are formatted using a hanging indent paragraph. They 
begin with a title and are followed by the text, in italics. 

Theorem 1. Theorems, corollaries, lemmas, and related structures 
follow this format. They do not need to be numbered, but are gen-
erally numbered sequentially. 

Proofs are formatted using the same hanging indent format. 
However, they are not italicized. 

Proof. The same format should be used for structures such as 
remarks, examples, and solutions (though these would not 
have a Q.E.D. box at the end as a proof does). 

7 END SECTIONS 

7.1 Appendices 

Appendixes, if needed, appear before the acknowledgment. In 
the event multiple appendices are required, they will be labeled 
“Appendix A,” “Appendix B, “ etc. If an article does not meet 
submission length requirements, authors are strongly encouraged 
to make their appendices supplemental material. 

IJSER Transactions accepts supplemental materials for review 
with regular paper submissions. These materials may be 
published on our Digital Library with the electronic version of the 
paper and are available for free to Digital Library visitors. Please 
see our guidelines below for file specifications and information. 
Any submitted materials that do not follow these specifications 
will not be accepted. All materials must follow US copyright 
guidelines and may not include material previously copyrighted 
by another author, organization or company. More information 
can be found at http://www.ijser.org. 
 

7.2 Acknowledgments 

The preferred spelling of the word “acknowledgment” in 
American English is without an “e” after the “g.” Use the sin-
gular heading even if you have many acknowledgments. 
Avoid expressions such as “One of us (S.B.A.) would like to 

                                                                                                               
footnote information into the text. 

thank ... .” Instead, write “F. A. Author thanks ... .” Sponsor 
and financial support acknowledgments are included in the 
acknowledgment section. For example: This work was sup-
ported in part by the US Department of Commerce under 
Grant BS123456 (sponsor and financial support acknowledg-
ment goes here). Researchers that contributed information or 
assistance to the article should also be acknowledged in this 
section. 

7.3 References 

Unfortunately, the Computer Society document translator 
cannot handle automatic endnotes in Word; therefore, type the 
reference list at the end of the paper using the “References” 
style. See the IJSER’s style for reference formatting at: 
http://www.ijser.org 

transref.htm. The order in which the references are submitted 
in the manuscript is the order they will appear in the final pa-
per, i.e., references submitted nonalphabetized will remain 
that way. 

Please note that the references at the end of this document 
are in the preferred referencing style. Within the text, use “et 
al.” when referencing a source with more than three authors. 
In the reference section, give all authors’ names; do not use “et 
al.” Do not place a space between an authors' initials. Papers 
that have not been published should be cited as “un-
published” [4]. Papers that have been submitted or accepted 
for publication should be cited as “submitted for publication” 
[5]. Please give affiliations and addresses for personal com-
munications [6]. 

Capitalize all the words in a paper title. For papers published in 
translation journals, please give the English citation first, followed 
by the original foreign-language citation [7]. 

TABLE 1 
UNITS FOR MAGENTIC PROPERTIES 

 

Statements that serve as captions for the entire table do not need footnote letters.  
aGaussian units are the same as cgs emu for magnetostatics; Mx = maxwell, 

G = gauss, Oe = oersted; Wb = weber, V = volt, s = second, T = tesla, m = 

meter, A = ampere, J = joule, kg = kilogram, H = henry. 
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7.3 Additional Formatting and Style Resources 

Additional information on formatting and style issues can be 
obtained in the IJSER Style Guide, which is posted online at: 
http://www.ijser.org/. Click on the appropriate topic under the 
Special Sections link. 

4 CONCLUSION 

Although a conclusion may review the main points of the pa-

per, do not replicate the abstract as the conclusion. A conclu-

sion might elaborate on the importance of the work or suggest 

applications and extensions. Authors are strongly encouraged 

not to call out multiple figures or tables in the conclusion—

these should be referenced in the body of the paper. 
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