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Abstract: Cascade Containers Company (CCC) manufactures on a job 
order basis drop boxes, containers, and self dumping hoppers. All of the 
work done is on a special contract basis and there is no finished goods' 
inventory. Its geographical market is very broad in North-West. Its target 
market stretches from Seattle, Washington to Eugene, Oregon. The 
population of this area is growing very rapidly and this drives the demand 
for its products. The company progressed very well in the last two years. It 
moved to a new site in Ridgefield, Washington from Vancouver. A new 
office, fully equipped with state-of-the-art computer network, and a shop 
building was recently constructed. In this paper, the feasibility of acquiring 
new machines for production and its impact on CCC's cash-flow is 
investigated. 
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INIRODUCDON 

C"5e·ad<> Containers Company (CCC) manufacturl'S on a job order basis drop. 

boxes, containers, and self dumping hoppers. All of the work done is on a special 

contract basis and there is no finished goods' inventory. Its geographical market is very 

broad in North-West. Its target market stretches from Seattle, Washington to Eugene, 

Oregon. The population in this area is growing very rapidly and this drives the demaad 

for its products. 

The company progressed very well in the last two years. It moved to a new sile in 

Ridgefield, Washington from Vancouver. A new office. fully equipped with state-of-lhe­

art computer network, and a shop building was recently constructed. In this paper, the 

feasibility of acquiring new machines for production and its impact on CCC's cash-flow 

will be investigated. 

CAPACITY INCREASE 

Capital budgeting should be an integral part of long-range planning and it needs 

lo be integrated into every firm's business plan. John J, Clark et a11l st.ate that: 

"Development of the business plan requires close examination of the company's 
position within the marketplace in temJS of size and penetration of existing and 
future product lines. This leads to the examination of the physical plant in order to 
assess the capability of market objectives and securing the necessary inputs to 
production". 

CCC recently started lo implement a JIT manufacturing philosophy. Before this 

effort, it was basically a job shop. Now. it has started to group products and dedicates 

workstations to product lines. The figure below shows the production flow of CCC. In 

part's department there is one she.er machine and one break machine. These arc expensive 

machines. Right now. sheer and break machines arc constraining the production of CCC. 

Although they are working with full capacity CCC has a backlog of five we.eks. 

_1._1C.pi11tl Budgeting, Planning and Comrol of Capiu.l Expeniliwres, Johll J. Cl:.tk, ·n,c,mas J. 
Tr ..a . • ·-~ n .. .., ,.-u t:h.; .. ,,.h,._. ~,,.,; ... ~ ~"lln" '1 
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These machines also obstruct the formation of dedicated product lines since CCC has 

only one of each machine. Right now, CCC is considering ac.quiring new machines 

It is very difficult to determine the impact of new machines. If there were ao other 

constraints in t.he production flow it might simply double the production of CCC. The 

management is considering hiring more workers for the assembly and production but still 

there are physical resource limitations in the painting department It takes one day for the 

paint to dry and there is no enough space in the building while it is raining outside. This 

might also seem contradictory to ill manufacturing philosophy that idc.ally requires 

work content to lead time ratios of two2. 

However, right now, all the factory is waiting for parts department and this 

increases the lead time for all the products. There is a backlog of five weeks. The 

customers are there and CCC cannot meet the demand. 

By acquiring new machines batching of products will be much easier. Products 

which have common characteristics can be batched together on dedicated product lines. 

This might influence the cost structure of CCC very positively. Right now, CCC is 

designing a new information system for production that will give the necessary 

information for batching of orders. But, it still needs the new machines. 

CCC has annual sales of $3,500,000. It manufactures around 4000-4500 units per 

year. So, the products have an average price of $800. The management of CCC estimates 

2Wu'1d Cl.us >.unufacim:ing CMebook, R.ic:har-d J. Schonberger, pp. xxiii-xxiv 
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about an increase of 1200 units in capacity first year if the new machines are bought. It is 

expected to stay almost constant with a modest growth of 5% over tbe remaining years. 

These numbers arc rough, intuitive estimates of tbe management. In order to have more 

accurate estimates, the prod11ction process of CCC needs to be modelled. The resource 

constraints can be quantified by using linear programming. The shadow prices of the 

resources and their range can be found. By doing so, the impact. of buying additional 

machines can be accurately identified. However, there is always a trade-off between the 

necessary information and the cost of getting this ioformation3. In this case, CCC wants 

immediate action and is not willing to spend money for additional information. Also. 

CCC has a high product diversity and this might add complexity to the analysis. 

The new production setting is seems to have many benefits. Other than meeting 

the demand, CCC might have cost savings from batching of products and dedicating , 

workstations to product lines in a pull system, At this stage, if is not possible to estimate 

the savings but the model will include the cost savings and its sensitivity to the key 

outputs of the model will be analysed. 

INVESTMENT REQUIREMENT 

Currently, the management of CCC is searching for sheer and break machines. They arc 

not considering buying brand new machines. They would like to buy used machines. The 

costs of sheer and break machines are $40,000 and $35,000 respectively. The useful lives 

of these machines are 10-15 years but for tax purposes, they would like to depreciate 

them in 5 years. The salvage values of the machines arc not quite predictable but the 

management expects $10,000. The pessimist estimate is $5000 and the optimist estimate 

is $12,000. Their installation cost is expected to be $2,000 per machine and first year 

maintenance expense is roughly estimated as $10,000. The new production setting will 

3Man&gerial Decisiuns Under Un,,eru.inty, Bruce f>. B/Jrd, John Wiley & Sons, Inc. pp. 263· 265 
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aero more space and the management is planning to <tdd more floor space. CCC owns the 

land but it needs to invest $150,000 in building. 

CCC expects a high increase in capacity and this would surely influence its act 

working capital requirement (N\VC), The inventories and accounts receivable are 

expected t.o increase but at the same time aeco1mts payable and accrnals will also 

increase. Since the company is embarking JIT the impact of increase in inventory is not 

expected to be high. On the other band, CCC's collection period is around 30 days, 

whereas it needs to pay its materials in 60 days . This gives CCC a fairly good timing 

advantage. Increasing the capacity do not necessarily require a big working capital 

invest.meat. The management estimates $50,000 increase in working capital first year 

which is 1.4% of sales revenues. 

OPERATlNG EXPENSES 

The biggest item in CCC's income statement is its material eosts. Almost 55% 

over sales are direct material costs. Direct labor accounts for about 20% over sales and 

total variable costs are around 75%. 

The addition of new capacity will increase the manufacturing overhead, 

administrative expenses, as well as sales expenses. Right now, total fixed cost of CCC is 

18% over sales which is $630,000. With the additional capacity and floor space, 

$200,000 increase in fixed costs is estimated. However, this estimate was frankly the 

most difficullt one for the management and needs great deal of attention in the sensitivity 

part. 

INFLATION 

It is not possible to exclude the inflation from the analysis. It will influence the 

unit price of the products, and also NWC. Although the elasticity of prices with respect. k> 
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the rate of inflation m.ight oot be the same as the elasticity of raw materials, in this 

analysis it bas been ass11med as the same. 

DEPRECIATION 

When an asset is bo11ght, it is necessary to match the expenses with the revenues 

during the period in which it is used. The depreciation is defined as follows4: 

"Depreciation is a systematic recognition of such expenses in an historical 
framework in order to match lhe expense with revenues while the asset is being 
used. Depreciation recognizes the eventual wasting of the asset through wear, 
obsolescence, or the like". 

For depreciating the assets there are specific methods. Accelerated Cost Recovery 

Method (AC&\.1) is the mostly used depreciation method although the owner might 

choose to use straight-line depreciation4. The lllllllagement would like to use ACRM for 

this analysis (Exhibit 1 ). 

Table 1: ; 

Basis= $310,000 

.......... . :A:CR-S. · · · · · · · · · · · · · · ·~m-i!li<i' · · · · · · ·· .. ····:er ·~a·:P: · ·ii: . . . . . . . . . . . . . ·::::::::::::::. ) ll.' ·::::::::::::: ll. . Q9 . ' .. '...... . . 
~ .. 

Year 
............. ~ ........ . ...... .. A:l!ci ....... ······· ············ ··vm·· ............ .. '. '.'. ', '.' :. '.'. '.' :. '.'. '.'. '.' 'WllllCA' ·: :. "" ·: :. "·: :::." "" ·: :. ·:. c . ' .. ......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' ............... . . . . . . . . . . . . . . . ' ..... .. ' .... 

1 0.20 $62.000 $248.000 

2 0.32 99,200 148,800 

3 0.19 58,900 89.900 

4 0.12 37,200 52,700 

5 0.11 34,100 18,600 

6 0.06 18,600 0 

1.00 310,000 

For tax purposes, tbe useful lives of assets are published by Internal Revenue 

Service (IRS). Although the depreciation category has very little to do with an asset's 

useful life IRS permits the businesses to depreciate assets over shorter periods of time4. 

In this case, the useful life is taken as five years. 

4c:tp.i~l Bud~eting. P1&nnjng .l:nd Centro! cf f"'~pi!!!l k•pe.nd!m.v.e-.s. }(,fin 1. Clark. Thorr~s J. Hindeb:ng, 
R.otlert E. PriU:bard, l'renlire-H.all pg. 134. 
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TAXES 
All corporations bear fe.dernl income tax on ordinary income. Tbe state income 

tax needs also be added to it. In this case the federal-plus-state corporate income tax rate 

was 34%. 

METHODOLOGY 

A spreadsheet, which contains all the factors mentioned till now has been build 

using Lotus 123. The. net pre.seat value of the project over ten years. its internal rate of 

return and adj11sted IRR bave been calculated with a MARR of 10%. Tbc model is 

prcscatet:I in Exhibit I. The key outputs arc as follows: 

Table 2: '"""'.., .. .. ... .... . . l.'1:")"'.' .' ' ••.•• ' .•.. 
~- ....... .... .. . 
'{QR'" ..... ".". .... ... ....... . . . . ' .......... . 
'lR,ljl.<;•: :. ". : .• ,'. """. : . ,,. .. ,._.., ......... . 
. r.av '"'°'"' "" '..:: .. : .. :. 
,n; j • ,,. ... J::::::::: 
'pt" .... "" ... ... .... ............. . . ..... ......... . 

SENSITIVITY 

$332.283 
33.38% 
24.49% 

3.16 
3.91 
1.33 

All the analysis till now, depends on me accuracy of the forecasts of cash flows. It 

is now important to figure out which variables are critical to the success of the project. In 

this prospect, sensitivity analysis gains importance. 

NPVPROFILE 

Figure 1 gives the net present value profile of the project. 
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CCC does not have formally a minimum attractive return. It will borrow a Joan 

from its bank for this investment. The bank c.harges right now 9% interest to CCC. The 

present value of this project is positive till 33%. So, there is a Jot of space for CCC till the 

projec.t looses money. If all the estimates are correct this project seems like a star. 

The investment in machines and floor space was estimated as $225,000. The 

Figure 2 shows the sensitivity of NPV to the a.mount invested. 
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If the cost of equipment exceeds the estimate by 50%, · the NPV drops to 

$250,000. The salvage value of the machines were not easily predictable. The Figure 3 

shows its sensitivity: 

Figure 3: 
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If the estimate is 50% off, the NPV drops only $1200. The present value is very 

insensitive to the salvage value. Another factor that was difficult to estimate was the 

initial fixed cost of the project. Figure 3 shows its sensitivity. 
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The fixed cost without the depreciation is very critical. The estimate was 

$200,000. If the estimate is not accurate the project can easily loose its attractiveness. For 

every percent change in initial fixed cost, CCC looses $6,000. lf the estimate is 50% 

wrong the NPV approaches zero. 

The increase in net working capital was estimated as $50,000 fust year. The 

Figure 5 shows its sensitivity to NPV. 
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Figure 5: 
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The preseot value is not very sensitive to the increase in net working capital. Even 

the increase is 30% over sales the NPV is still $295,000. The management estimates a 

working capital increase of 1.4% and therefore this factor is not critical. 

UNIT SALES vs. VARIABLE COST SA VJNOS 

The increase in unit sales was estimated as 1200. There are many factors Uiat 

influence the sales of CCC. Right now, the sales are growing and there is a very big 

market for its prodnct but the U.S. economy has not recovered from the past recession 

yet. The sales of CCC might be vulnerable in a slow recovery. The Figure 6 considers 

Ibis factor and shows a break-even analysis. 
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The break-even point is at 875 units. CCC needs a good market analysis. Altough 

the demand is very high right now, if its estimates are off by 325 wlits, the projec1 looses 

money. On the other hand by buying the new machines CCC is hoping to have cost 

savings and improve its lead time. Figure 7 shows NPV vs. cos1 savings. 
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Figure 7: 
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Per 10% cost saving the net present value increases $150,000. However. what if 

the demand is low while CCC has a lot of cost savings. Figure 8 shows a 3D picture of 

the NPV. The negative NPV's are showed in red co lor. If the unit saks incre.ase is 300 at 

28% cost saving the NPV is still negative- (lower right comer). The NPV iocrc.ases with 

unit sales and at 700 units the NPV become.s positive. This is a significant improvement 

since the break-eve.a point was 875 units at no cost saving. The. NPV seemed to be more 

sensitive to unit sales compared to cost savings from the new production setting. If 

everything is very optimistic (upper right hand corner), NPV can reach to $1,400,000 

whereas it drops to $550,000 negative- if everything is pessimistic (lower left c-0mer). 

Silv1ULA TION 

Most of the estimates seemed to be educated guesses of the management rather 

than solid forecasts. The researcher has been very frustrated using those numbers as hard 

facts. The simulation accounts the um·.ertainty of the guessc-'> and give-'> more insight 

about the risk of lbe project. 

@RISK simulation package has been used in this analysis to determine the risks 

of the project. The researcher asked three estimates from the management of CCC for 

each factor in order to come up with triangular distributions. The output of the simulation 

has been attached to i\ppeodj,'{ I. The NPV and its distribution is depicted in Appendix II. 

The project has a mean of $335,412 and a standard deviation of $165,544. The 
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probability of a negative result is very low (1 %). The NPV has a wide normal 

distribution. The coefficient of variation is around 2. The project is not unrisky but it 

promises a good return. The- Appendix ill shows the cash-flow over the years. The 

variation increases with time. The fut\lie is not certain and the uncertainy increases with 

tim 5 e. 

CQNCLUSIQNS: 

It has been a very useful practise to perform this capital budgeting analysis. 

Altough some of the daia was vague. the reason for analysis was insight rather than 

numbers. The objective was to determine the critical factors that determine the success of 

the project. 

The initial fixed cost is very sensitive to the net present. value of the project. The 

increase in capacity might cause a lot manufacturing overhead. If the demand declines 

this might be a problem. The break-even of the project is close to the current estimate and 

if the cost savings from the new production setting is not realized the. c.ompany can easily 

loose money in a weak ec.onomy. On the other hand, the demand for yCC's products are 

growing and there is a backlog of five weeks. There are also risks of depending only on 

one sheer and one break machine. If one of the machines breaks the production might 

stops for days and CCC can loose a lot of money. 

The net present value analysis suggests to iake the project and increase the 

capacity. The interest rates are low right now and the capital is cheap. It might be a very 

good oppurtunity for CCC to expand the production. There a.re risks involved in the 

project but it is a very profitable investment. 

S•@RJSK.Manual". Add.iron Wesley, Benjwiln Ounmingp, pg-103 
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APPENDIX I: 

NPV (in Cell E2) 
@RISK Risk Analysis 22-Feb-1992 
============================== 
Expected/Mean Result= 335412.60 
Maximum Result = 739602.30 
Minimum Result= -58906.53 
Range of Possible Results= 798508.90 
Probability of Positive Result= 99.00 
Probability of Negative Result = 1.00 
Standard Deviation= 164544.50 
Skewness= 0 .06 
Kurtosis= 2.62 
Variance = 27074880000.00 
ERRs Calculated = 0.00 
Values Filtered= 0.00 
Simulations Executed = 1.00 
Iterations= 100.00 

Percentile Probabilities: 
(Chance of ReStJlt <=Shown Value) 

Chance of Result <-58906.53= 0% 

Chance of Result < 55069, 78= 5% 

Chance of Result< 103838.5= 10% 

Chance of Result< 166081.3= 15% 

Chance of Result< 190782.2= 20% 

Chance of Result< 218954 = 25% 

Chance of Result< 243958.3= 30% 

Chance of Result < 249678.5= 35% 

Chance of Result< 296579.4= 40% 

Chance of Rcs11ii < 3 i869 i.5= 45% 

Chance of Result< 322054.7= 50% 

15 



Chance of Result< 345835 = 55% 

Chance of Result< 372016.3= 60% 

Chance of Result< 392126.7= 65% 

ebaoce of Result< 411675.2= 70% 

Chance of Result< 460293.9= 75% 

Chance of Result< 473840.4= 80% 

Ch:uice of Result< 514770.4= 85'fo 

Chance of Result < 5407 66 = 90% 

Chance of Result < 582978. 2= 95% 

Chance of Result< 739602.3= 100% 

16 
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