
Process Technology and 
Economics-1

Module-5
Arnab Karmakar

BIT Mesra, Ranchi



Profitability Measures or Indexes

• Gross profit(GP)=Sales income(S)-Total product cost (TPC)

• Income tax (IT)=Gross profit(GP)× Fractional tax rate (φ)

• Net Profit (NP)= Gross profit(GP) - Income tax (IT)=G(1- φ)

• Cash flow (A)=Net Profit (NP)+Depreciation=NP+d

1) Rate of return on investment (ROR)= ୔୰୭୤୧୲ (ୋ୔ ୭୰ ୒୔)

୘୭୲ୟ୪ ୡୟ୮୲୧ୟ୪ ୍୬୴ୣୱ୲୫ୣ୬୲

or                            = େୟୱ୦ ୤୪୭୵ (୅)

୘୭୲ୟ୪ ୡୟ୮୲୧ୟ୪ ୍୬୴ୣୱ୲୫ୣ୬୲



2) Discounted cash flow rate of return based on full-life performance

• Total present value=∑ 𝐏𝐫𝐞𝐬𝐞𝐧𝐭 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐜𝐚𝐬𝐡 𝐟𝐥𝐨𝐰
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• Where i=iDCF, Discounted cash flow rate of return 
• Higher is iDCFbetter is the investment for profitability.
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At i=iDCF ,Total present value=0;

This rate of return represents the after-tax interest rate at which the investment is repaid by
proceeds from the project. It is also the maximum after-tax interest rate at which funds could
be borrowed for the investment and just break even at the end of the service life.
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Problem
• Consider the case of a proposed project for which the following data apply:
• Initial fixed-capital investment = $100,000
• Working-capital investment = $10,000
• Service life = 5 years
• Salvage value at end of service life = $10,000

Year Predicted after-tax cash flow to project based on total
income minus all costs except depreciation, S
Year (expressed as end-of-year situation)

0 -110,000

1 30,000

2 31,000

3 36,000

4 40,000

5 43,000

Present value
i=0.15

-110,000

26086.96

23440.45

23670.58

22870.13

21378.6

117446.7 110361.1Total

Ratio=Total present value/Initial 
investment

=117446.7/110,000
=1.067

=110361.1/110,00
=1.003

Present value
i=0.175

-110,000

25531.91

22453.6

22191.61

20984.98
19199.02

Trial 1 Trial 2

Initial investment=(Fixed + Working) Capital investment
=110,000



This rate of return represents the after-tax interest rate at which the investment is repaid by
proceeds from the project. It is also the maximum after-tax interest rate at which funds could
be borrowed for the investment and just break even at the end of the service life.



3) Net present worth 
• This index gives the rate of return which includes the profit on the project, payoff of

the investment, and normal interest on the investment, substitutes the cost of capital
at an interest rate ifor the discounted-cash-flow rate of return

• NPW=

• NPW=
𝑨𝒋

𝟏ା𝒊 𝒋
𝒏
𝟎

4) Annual equivalent amount
• It is a hypothetical annuity with uniform annual payment amount equal to AE whose 

sum of present value is equal to NPW.

1 2 3 4 n
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4) Payout or payback period (PB)

•
𝑫𝒆𝒑𝒓𝒊𝒄𝒊𝒂𝒃𝒍𝒆 𝒇𝒊𝒙𝒆𝒅 𝒄𝒂𝒑𝒊𝒕𝒂𝒍 𝒊𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕(𝑭𝑪𝑰)

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒄𝒂𝒔𝒉 𝒇𝒍𝒐𝒘 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓(𝑵𝑷ା𝒅)

• =𝑫𝒆𝒑𝒓𝒊𝒄𝒊𝒂𝒃𝒍𝒆 𝑭𝑪𝑰ା𝒊𝒏𝒕𝒆𝒓𝒆𝒔𝒕 𝒓𝒂𝒕𝒆 𝒐𝒏 𝒕𝒐𝒂𝒕𝒂𝒍 𝒄𝒂𝒑𝒊𝒕𝒂𝒍 𝒊𝒏𝒗𝒆𝒔𝒕𝒎𝒆𝒏𝒕(𝑻𝑪𝑰)

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒄𝒂𝒔𝒉 𝒇𝒍𝒐𝒘 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓(𝑵𝑷ା𝒅)

• = 𝑭𝒙ା𝒅ା𝑻𝑪𝑰(𝟏ା𝒊)𝒏ି𝑻𝑪𝑰

𝑨𝒗𝒆𝒓𝒂𝒈𝒆 𝒄𝒂𝒔𝒉 𝒇𝒍𝒐𝒘 𝒑𝒆𝒓 𝒚𝒆𝒂𝒓(𝑵𝑷ା𝒅)

• 𝒂𝒗𝒈
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(𝟏ା𝒊)𝒏ି𝟏

5) Capitalized cost K
• K= 𝑭𝑪𝑰 𝑨𝑶𝑷













Alternative 
method





Problem 3: Capitalized cost 
estimation for 3 investments

Table (Peters & Timmerhaus)



• Capitalized cost of a plant K=𝐾ெ௔௖௛௜௡௘ + 𝐾௢௣௘௥௔௧௜௢௡

• 𝐾ெ௔௖௛௜௡௘ = 𝑪𝑽 +
𝑪𝑽ି𝑪𝑺

(𝟏ା𝒊)𝒏ି𝟏

• 𝐾௢௣௘௥௔௧௜௢௡ = A
(𝟏ା𝒊)𝒏ି𝟏

𝒊(𝟏ା𝒊)𝒏 ; A=Annual operating cost

Reference

• Plant Design and Economics for Chemical Engineers, Max S. Peters, K. D. Timmerhaus, 4th Edition, 
McGraw-Hill Inc.
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Interest and Investment Cost
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Reference

• Plant Design and Economics for Chemical Engineers, Max S. Peters, K. 
D. Timmerhaus, 4th Edition, McGraw-Hill Inc.
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Depreciation
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