Chapter S
Feasibility analysis software

1. Software configuration

Feasibility analysis software is Microsoft Excel based application
program designed for figuring out how the project status looks like. Such analysis
encompasses three sections. These are Market analysis, Capacity analysis, and
cost/financial analysis. Three analyses are separately working. This is because
feasibility analysis actually is to be considered step by step.

Sequentially, market analysis is to be firstly performed and considered
whether such project has feasible potential in terms of marketing view. If yes,
engineering feasibility analysis, in other word capacity analysis, will subsequently be
done through manual input data from market analysis model. Again, if yes, output
from engineering analysis will likewise be used through manual input for cost/financial
analysis model. By software features, twenty files (e.g.. cap-anlxls, market.xs,
input.xls, output.xls, sense xis, sense2.xis, .., sense16.xis) are to be used whereas
cap-anal.xis is capacity analysis model, market.xis belongs to marketing analysis, and
the rest take account of cost/financial analysis.

By that, inputxls acts as a part for incoming data and output.xls
conseguently yields finance output data like, project financial statements, project
indicators and so on. The rest fourteen files cater sensitivity analysis whose results
also appear on outputxls. Conceptually, this software works on the following scheme
( Figure 5.1 )

As can be seen from Figure 5.1, three models characterize the
software and utilize data from project database. First of all, marketing mode!l retrieves
marketing data from database ‘and provides market intermediate variables (e.g.,
product prospects, forecast, price, sale revenue) for the capacity analysis model, while
manufacturing cost analysis likewise uses manufacturing data from project database,
figures out costing information, and material requirement, and passes such
manufacturing intermediate variables toward financia analysis model.

After that, financial analysis model retrieves financial data from project
database and incorporate such obtained intermediate variables from such previous two
models. Consequently, project output variables come out in terms of financial

statements, Net present value, and sensitivity.
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Figure 5.1 Conceptual model for feasibility program

According to detailed software configuration, |defO diagram and
description will be used as to graphical presentation as Node AQ, A-0, A2, A3. For
user manual will be shown in appendix A, while example of software application and its
displays that deployed China project data are demonstrated in a_II worksheets of
Market.xls, Capa-anal.xls, [nput.xls and output.xls in appendix B. For the rest of files
are sensitivity analysis files whose displays have exactly the same format as

“input.xis” and “output.xls” do. It needs not to print them all,

1.1. Idef0 diagram Comprehensive software configuration can be further illustrated as
from NodeA-0Q, AQ, AZ, A3

1.2 Text description

Node A-0, named “Perform financial feasibility analysis”, is
decomposed into four sub~activities { Perform market analysis, Perform capacity
analysis, Perform manufacturing cost analysis, and Perform financial analysis) as Node
AQ. Hierarchically, sub~activity “Perform manufacturing analysis™ is exploded into five
sub-sub-activities (Perform material cost, Perform {abor cost, Perform factory
| overhead cost, Perform depreciation, and amortization cost, and Perform total
production cost) as Node A2.
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According to Node AO, sub-activity “Perform financial analysis” is

decomposed into four sub-sub-activities (Prepare income statement, Prepare cash

flow statement, Prepare balance sheet, and Perform project indicators ) as Node A3,

2. Software procedure

After knowing software configuration that pictures how models of this
software get related to one another, software procedure is consequently elaborated to
clarify how its system works. In consistency with conceptual model, Figure 5.2
illustrates the procedures comprising three separated steps. As from figure 5.2 in
step 1, program start and input, the user manually inputs the input and control
variables (1) into marketing model. Output variabies (1) are subsequently generated.
The user can consider whether such market outputs are feasible enough to catry on
the following capacity analysls.

If so, input and control variables (2) are manually put into capacity
analysis model. That brings about output variabies (2). By now, the user is likewise
to figure out whether such engineering output are feasible. If so, the user is coming
up with the iast model (3) through manually inputting the input and control variables
(3). Additionally, output variables from model (1), and (2) are manually inputted
and analyzed by financial analysis. In consistent with software Idef0 madeling (Node
A-0, AO, A2, and A3), Table 5.1, 5.2, 5.3, and 5.4 elaborates all input variables,
control variables, intermediate variables, output variables, and numerical relationships
arhong such relevant variables of step 1, 2, and 3 respectively.

Incidentally, please note that methodology In table 5.1, and 5.2 are
summarized as readily mentioned In demand/sale forecast‘estimation of Chapter
"Market opportunity analysis® and In capacity and technical analysis of chapter
"Manufacturing Implication analysis®, By their terminology, input variables and control
variables mean the required data for each step. The difference among them are readily
mentioned in literature review in regard to idefO. Intermedi.ate variables are the
outputs incurred during each step and consequently generate the output variables.
Lastly, output variables are output that has been readily figured aut as numerical

relationships among input variables.
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Table 5.1 Input, contral, intermediate, and output varlables, as well as numerical relationships in
step 1 Market analysis ( Based upon Node AO }

Iinput variables Control variables Output variables  |Intermediate variables

Demand estimation Market characteristic Sale forecast -

Market place comparison

Numerical relatlonships

Sale forecast = Demand estimation * Market share * Target market area *

%product portfolio* Power{market growth, number of year)

Re. Market characteristic . Product group, product portfolio, and its percentage, Market place
comparison, Target market area, Market growth, and Market share.

Tabie 5.2 Input, control, intermedlate, and output variables, as well as numerical relationships in
step 2 Capacity analysts { Based upon Node AO )

Input varlables Control vartables Output variables intsrmediate variables

Sales forecast Production program investment plan Expected capacity
Product characteristic Expected production output |Expected production

Raw material profile Cutput

[Process characteristic

Numerical

relationships

Expected capaoity (Down stream process) = Tool arrangement * Good yield

* Working hour per month * Machine utilization * Cycle rate

Expected capacity (Optional down stream = Cycle rate * Good yield *

process)

Waorking hours per month * Machine utilization

Expected capaclty (Upstream process) = Output rate * Good yield * Working hours per month *

Machine utilization » %AVG utilized formning area

Investment plan = Roundup (Sale forecast / Expected capacity, 5) |

Re. Product characteristics : Tool arangement, output rate, cycle rate, product weight, and %AVG.
utilized forming area
Process characteristics | Utility raquirement, Good yieid, machine utilization, and working
hours |
per month.

Raw material profiles .  Raw material type, BOM, and raw material price
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Table 5.3 lnput, control, intermediate, and cutput variables, as well as numerical relationships in

step 3 manufacturing cost analysis ( Based upon Node AD )

Input variables Control variables Output variables |Intermediate variables
Other expenses Process characteristics - |Factory overnead cost
foed asset Raw material Profile Direct labor cost
Maintenance Expenses |Product characteristics Depreciation cost
Pre—operating Expenses |Build of Material Material requirement
| Organization/salary structure Total production cost
Depreciation Materiaj cost

Numerical relationships

Material requirement = BOM * Product weight * Production program * Sale
projection

Material cost = Material requirement * Raw material price

Direct labor cost = Average salary * Number of employses * Annual adjustment * Working days

/ hours per year

indirect labor cost = Average salary * Number of employees * Annual adjustment * Working days

/ hours per year

Depreciation cost = Investment on fixed asset and pre-operating

expenses / depreciation period

Factory overnead cost = Utility cost + Maintenance cost + Insurance cost

+ Indirect !abor cost

Utility cost = Utility requirement * Working hours / days
per year
Maintenance cost = 2% of Machine and eguipment

Insurance cost = 0.5% of Machines, buildings, and
equipment

Total production cost = Material cost + Labor cost + Factory overhead cost + Maintenance cost +
Depreciation cost ‘
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Table 5.4 Input, control, intermediate, and output varlables, as well as numerioal relationahips In
step 3 Financial analysis ( Based upon Node AO )

Input variables Contro! variables Output varlables |Intermediate

variables

Material requirement Depreciation period | Balance sheet -,

Factory overhead cost Cycle of Accounting parameters fincome statement

Direct tabor cost Fluctuated sensitivity variables {Cash flow statement
Dapreciation cost D/E ratio Net present vaiue
Fixed asset Discount rate Sensitivity

Pre-operating expenses |interest rate

Long term loan income tax rate
instaliment

Sales and administration

Sales revenue

Numerica! relationships

Stock = material requirernent * Cycle of material 7 12

Output = Sale projection + Stock

Material purchase = Stock + Material requirement

Cost of goods sold = Beginning stock + Material purchase~+ Direct Jabor cost + Indirect labor cost +
Factory overhead cost + Depreciation cost - Ending stock

Account payable = Material purchase * Cycle of account payable 7 12

Account receivable = Sales revenue * Cycle of account receivable / 12

Cash collection = Sales revenue — Account receivable

Cash payment = Material purchase - Account payable

Working capital requirement = Material stock + Account receivable ~ Account
payable

Long term loan = { Fixed asset + Pre-operating expenses ) * D/E ratio

Total investment = Long term loan + 8ank overdraft +
Equity

Draw down = Long term
loan

Ending balance of equity = Beginning balance of equity + Draw down

Ending balance of fong term loan = Beginning balance of long term loan + Draw down - Long term

loan instaliment

Bank overdraft = Working capital requirement

Equity = ( Fixed asset + Pre-operating expense ) * D/E
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ratio

Gross profit = Sales revenue - Cost of goods

sold

Earning before interest and income tax = Grosa profit - Selling and
administration axpenses

interest expenses = Interest rate * Loan

Earning before income tax = Eaming before interest and income tax - Long term interest expense -
Short term interest expanse

Net profit (loss) = Eaming before income tax -~ Income
tax

Ending balance of ratalned eaming = Beginning balance of retained eaming + Net
profit (Loss)

Yotal cash in = Long term {oan + Bank overdraft + Cash collection

Total cash out = Investment + Material purchase + Direct labor cost + Factory overheed cost +
Selling and administration expense + Long term loan instalimant + Bank overdraft + Long term loan
interest expense + Income tax

Ending balance of cash = Net cash in/out + Beginning balance of cash

Total current asset = Ending balance of cash + Account receivable + Stock

Total current liabilities = Bank overdraft + Account payable

Total long term liabilities = Ending balance of long term

loan

Total common equity = Ending balance of equity

Net discount value of eaming = ( Net cash - Total liebilities and equity ) / Power { 1.1, Number of
year )

Net present value = Net discount value of eaming in year O to year 10

Sensitivity = Fluctuated net present value caused by fluctuated variables { e.g. Sale revenue,

Currency exchange )

3. User Interface
3.1 Getting started  As mentioned previously, this financial feasibility

analysis software is Microsoft Excel based application program. This manual assumes
the user aiready knows how to use Microsoft Exce! accordingly. For general

information, see the Microsoft Excel User's Guide.
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3.2 Installatlon As stated earlier, this software has eighteen workshieet
files of Excel. Like other worksheet files, most of them are ordinarily installed by DOS

commands (e.g., copy, move) or using commands in Explorer folder of Window 95,

3.3 Working_ with . application - program In using such program, the
recommended procedures can be addressed as follow.

3.3.1 To run the program through opening its file “input.xls”. And then
the question * This document contains links. Re-establish links? “ appears on the
display. Press “Yes” button as figure 5.3. To be able to come up the menu of the
program, select worksheet “main menu™. At this step, eight buttons, named “Open
program”, “Close program”, “Market analysis input data”, “Market analysis output
data”, “Capacity analysis input data”, “ Capacity analysis output data”, “financial
analysis™, and “financial analysis output data” do appear on the spread sheet as
figure 5.4. At first, press button “Open the program”, all files are then to be
automatically opened.

3.3.2 To run Market analyéis, press button "Market analysis input
data“. Manually, Input data at worksheet “Demand-est”™ at table “Market
Characteristic” and table ‘Market place comparison®.  After that, output of market
analysis come out through pressing button “Market analysis output data” at worksheet -
“Sale~forecast” as figure 5.5,

3.3.3 To run Capacity analysis, press button * Capacity anatys-is input
data”. Manual input must firstly be done at warksheet “Product-char” and then
worksheet “Sale —fo;ecast" whereas product characteristics are to be completed before
filling up the rest of tables. After returning to main menu, the outputs of capacity
analysis are presented through pressing button “Marketing analysis output data”. The
window display will display worksheet “inv-plan”. By the way, Table 5.5 dictates sort

of input information +data for fileymkt-anal.x!s and capa~anal.xls,

Table 5.5 The Identlfled worksheets of file mkt-anal.xls and capa—anal.xis.

Flte/Wotksheat Sort of input information / data

Mkt-anal.xls Mkt-char Product portfolio , Market share, Product mix, Demand
Estimation, Product grou'p. and Market size comparison
Capa-anal.xls Product-char Process characteristic, Production program, and product

Characteristic.




85
3.3.4 To perform manufacturing cost analysis and financial analysis,
press button” financial analysis input data® Once program is ready to work, the user
can input or edit data relevant to the financial analysis through all identified
worksheets of file “input.xls”. Table 5.6 identifies the workshests in file "input.xis™
and their sorts of input information of the project.
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Flgure 5.3 Window display of to establish the linkage among file Input.xls worksheet
Maln menu and the others

After inputting all required project data, return to worksheet “main
menu” of file “inputxis"and click button "Net present value and sensitivity”.
Worksheet “.indicaturs" of file “outputxis” will subsequently appear as figure 5.8.
And, user can see Net present value (NPV) and Sensitivity tables.

Just in case, user who 'd like to see the financial statements of project

can select worksheet “financial statement” of file “outputxis”. Its window display
can be seen as figure 5.7.
User who 'd like to print out any outputs or inputs can do any places like by using

printing command of Microsoft Excel,
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Lastly, user ‘d like to close the program. Get back to workstieet
"main menu” of file “input.xls” and click button “close”. Such program files, except
file “input.xis”, are then automatically closed. Eventually, close file “input.xis™ and
question “Save the changes” appears on the spread- sheet. Press “Yes” button, if
the user 'd like to save the changed data. Or, press “No” button, if the user would

_not like to save any changes.

N Hiciozoft Cacel - inpul

Figure 5.4 Window display of file input.xls worksheet Main menu
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Table 5.6 The Identifled worksheets of file Input.xls .

Worksheet Sort of input Information / data
1. Finance financial conditions . Interest rete, income tax rate, Instaliment,
and s0 on.
2. Capital 1. Investment onto various sorts of assets and expenses.

2. Cycle conditions for current objects ( e.g. material, A/C

payable)

3. Management Organization chart
Salary

4, Engineering Production program

Build of material (BOM)

Material price

Utility fee

Production line arrangement in consistency with investment plan

(Table 4.15)
5. Market Expected actual production

Expected sale price

Prdduct prospacts

3.4. Handling errors and cautions

3.4.1 Market ansalysls madel By program constraints, this program
aliows four product groups and their five product portfolio each. The user can not add
more than this.

3.4.2 Capacity analysis model As a precaution, please note that this
analysis is solely designed for three different type of processes (extrusion,
thermoforming, and printing process) whereas four different types of thermoforming
machine, two different types of extrusion machine, and two different types of printing
machine are allowed. Besides, five different types of product are correspondingly’
aliowed for each type of machines.

Just in case, product prospects for one machine are more than five, put
the same machine type to the available spread-cell in the tabie with the rest product
prospects. incidentally, insert or delete any column or cell are absolutely not allowed
for this program because they will bring about distortion of linkage among file .

3.4.3 Manufacturing cost and financlal analysis Accidental input
errors can take place but it is not serious because it can be immediately solved by

replacing incorrect input data at file “input.xis™. Seriously, please note that available

.
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formula at any spreadsheet ceils in file “output.xis” are not allowed to be changed.

The role of file “output.xls” is solely to display the project results.

Likewise, positions of any cells in input.xls and output.xis are fixed due
to complicated cell links among related files and user is then to fill out the input data
at the determined places. Thai actually means “insert row or column” and “delets row
or column” commands of Microsoft Excel are not a”dwed to be used.

Correspondingly, sensitivity analysis files automatically work and the
user is not ailowed to deal with because all sensitivity results are sent to file
“output.xis”. The user can thus see through both all sensitivity analyses tabie and
their graphs as well as net present value there. Table 8.2 in Appendix B illustrates

sensitivity files, their fluctuated variables and scale of fluctuation.

4, D_é_ta_ description for example practice and Its meaningful project

indicators

In example practice, Table 5.7 concludes the company’s reference
sources of the relevant input information of China project. In reality, some of them
mainly came from historical performance data of the company, for example, accounting
department, production, and so on. Besides, some of them have been obtained by
both formal and informal accessibility of project staff in China, like personal connection
to locai government officers., etc. )

For better understanding, example of application is further elaborated
in Appendix B. On account of a number of input, control, and output variablés. itis
recommended that some of them is exemplified to clarify how such figures get related
to one another in terms of numerical relationship.

in summary for example practice that deployed China project, the
meaningful financial results are described as refers to-Appendix A. As for additional

comment on China project’s financial status will be wholly mentioned in Chapter 6,
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5. Meaningful financial indicators for China project
5.1 Net Present Value

Ten year net present vatue for China project @

Table 5.7 The relevant input Informatlon of China project

13,770,704 RMB.

[t™, 1008]

Expected price

Warkbook |Worksheet Varlable Souroe of variable
Mkt-anal |Mkt-char |Product group, product mix, Market survey, and analysis
Market share, demand estimation
And, market place comparison
Capa- Product- |Process charactaristic, product Historical data from mother company,
anal char Characteristic, and production and vendor
Program
Input Finance Income tax 1. The Preferential Treatments for
foreign
Enterprises in open cities of China
2. Information from government officer
Loan profile Reference from financial department
import tax Information from government officer.
Depreciation for 1and and buildings |Provisions of land administration in
Shanghai [Pennells, 1994]
Depreciation for other assets Reference from accounting department
Sale and administration expense |Reference from sale, personnel, and
delivery department
Cycle of material, Reference from accounting department
A/C payable and receivabie
Pre~operating expense China project budget plan
Manage~ |Salary, organization chart 1. Table 4.15
ment )
2. Survey report in Shanghai
Engineering |BOM Reference from production department
Utility Survey report in Shanghai
IRaw material Survey report in Shanghai
Production line arrangement 1. Table 4.15
2. Machine operation manual
Market Sale revenue 1. Table 4.17

2. Market analysis
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5.2 Sensitlvity
Table 5.8 Sensitivity
analysls
Fluctuated variable Range of fluotuation
-20% «10% (o]} +10% +20%
1. Sale revenue -12,868,066 | 450,868 |13,770,704|27,000,538|40,410,373
2. Long term Interest rate | 15,700,653 |14,735,678|13,770,704 12.805.729 11,840,754
3. Raw materiat price 24,083,795 {19,377,249|13,770,704| 8,164,158 | 2,557,612
4. Currency (RMB/Uss) 1,931,529 | 7,851,116 [13,770,70419,600,291|25,609,878
Project Sersivly
----- 1.Salatevarue
------- 2.Longlemminterest
> raie
B
E = === 3, Rawrnaisrial price
e 4 CumENGY(RVB
aganstUSS)

Flgure 5.8 Senslttivity of flnanclal status for China project

4.3 Projected financlal statements

Four-yesr Income statement, Cash flow statement, and Balance

sheet for China project are exemplified as Table 5.9, 5.10, and 5.11 respectively.

Such software actually generates 10-year financial statement as can be seen in

Appendix A.



Table 5.9

Income_statement

Ending balance

Item YRO YR1 YR2
RMB RMB RMB

1. Total sales - 1 80,105,936 | 43,008,480

Less ! "

2. Cost of goods sold - 17,506,291 | 22,954,946

Gross profit - 12,599,845 | 20,053,534

Less .

3. Selling & administration expense 2 2,182,723 | 2,584,156

Earning’ before Interest & tax = 10,436,921 [ 17,450,378

Less :

5. Interest expense {Long term loan) - 2,292,550 | 2,292,550

|8. Interest expense (Bank overdraft) R 894,208 991,855

Eaming before tax = 7,450,073 | 14,174,873

Less !

7. Income tax - 1,192,012 | 2,267,896

Net profit {Loss) - 6,258,061 | 11,006,078

Retalned eaming

Beginning Balance = - 6.256.061'-

Net profit (Loss) - 6,258,081 | 11,006,978
- 6,258,081 | 18,165,039

94



Tahle 5.10 Cash_flow

_ statement
itemn YRO YR1 YR2
RMB _ RMB RMB
Cash in :
1. Equity 26,656,876 -
2. Long term loan 28,656,876 -
3. Bank overdraft - 3,857,212 5.510,304
4, Cash collection = 27,587,108 | 41,933,268
Total cash In 57,313,753 | 31,454,320 | 47,443,572
Cash out :
1. Investment cost 57,313,753 - -
2. Material purchase . 8,626,435 | 13,107,700
3. Direct |abor < 1,078,820 1.186,812
4. Indirect |abor = 889,920 978,912
5. Factory overhead = 1,571,845 1,571,845
6. Selling & administration - 2,162,723 2,594,156
expense
7. Long term loan installment 7z e -
B. Bank overdraft - 3,857,212 5,510,304
9. Long term loan interest 3 2,292,550 2,292,550
expense
10. Bank overdraft interest = 694,298 991,855
expense
11. Income tax - 1,192,012 2,267,996
Total cash out 57,313,753 22,365,918 30,502,130
Net cash In/Out . 9,088,404 | 16,941,442
Beginning balance 4 — 9,088,404
Ending halance - 9,088,404 26,029,846




Tahle 5.11

Balance_sheet

Item V) 1 2
RMB RMB RMB

Current assets |
1. Cash in hand - 9,088,404 | 26,029,846
2. Account receivable - . 2,508,828 3,584,040
3. Inventories 5 2,132,606 3,046,580
Total cumrrent assets < 13,729,838 | 32,660,466
Fixed assets ;
1. Land 2,214,000 2,168,720 2,125,440
2. Factory & office building 4,214,000 4,003,300 3,792,800
3. Machines 31,415,753 | 28,274,177 | 25,132,602
4.Tools 11,000,000 8,800,000 6,600,000
5. Factory equipment 4,821,000 4,338,900 3,856,800
6. Laboratory 329,000 296,100 263,200
7. Office equipment 840,000 752,000 584,000
8. Vehicle 1,500,000 1,200,000 900,000
9. Pre-operating expenses 880,000 782,000 704,000
Total fixed asset 57,313,753 | 50,626,197 | 43,038,642
Total assget 57,313,753 | 64,356,035 | 76,599,108
Current liabllitles :
Bank overdraft - - -
Account payable - 784,221 1,120,316
Total current llabilitles = 784,221 1,120,318
Long term liabilitles :
Long term loan 28,656,876 28,656,876 28,656,876
Total long term llabllitles 28,856,876 28,656,876 28,656,876
Equities |
Retained earnings - 6,258,061 18,165,039
Common equity 28,656,876 | 28,656,876 | 28.656,876
Total equities 28,656,876 34,914,938 | 46,821,915
Total llabllitles & equltles 57,313,753 | 64,356,035 | 76,599,108
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