Simulatie
Capaciteitsplanning
Liquiditeitsplan-
ning

Ir. H. H. Werthauer -R. V.B. Delft

Operational Performance Audit (OPA)

Introduction

Much has been published about methods to assess the soundness ofworking
capital ,ha_ndlmg. Performing such an appraisal Is part of the standar
routine in investigations concerned with the functioning of organizations,

In the first stage of his survey, a consultant will ask his client-firm for such
docyments as

- thebalanceshfet
- the profitand loss account.

An analysis of these two statements, in the context of the apnual report’s
narrative, isexpected to indicate how financial resqurces have been handled,
If the mvestlg?t r h%s an extensive experience In a particular pranch of
business, he will be able to compare the financial performance of this firm
with the results obtained by Its competitors. It branch information is
lacking, however, ?ther non comparative analytic tools are applied, such as

- ¢ash flow aevelopment

- financial ratio analysis.

Without mtendmﬁ; tg _%uesnon the justification for such an, agproa h, its

out_c%me may he ?I N dount, sincé no |mgartlal criterion is available on

which the figures ofthis particular firm can be checked,

Too many “individual accounting practices may influence the resylts

presented” and too mang factors "of aPrPralsaI tend to render evaluation

obscure. Some examples ofthese obscuring factors are: . _

- the consistent or Inconsistent way ot including depreciation of fixed
assets Into the cost _ o

- the calculatjon ofthe standard plant capacity and the inclusion of under-
occupation Into either the product costs or the company results.

- the evaluation for b(fllan_c% ggr 0ses, of the value of raw material stocks,
work In progress and finished progucts. _

- the, estimate of the value of such items as goodwill, research
achievements or tools.

A halance sheet may look sound and the g_rofit_ and loss statement may
Indicate a healthy operation, still doubts persistwith a consultant who has to
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R_erform a first investigation_into a new field of activities. In qrder to reduce

IS doubts a consglt nt v¥|ll ggnduct a _numt})]?r_ of t|HterV|et\_/vs Wlst{]'lltﬂe
managers concerned, so as to obtain more. insight infa the routines. Still he
wﬁll T%geth]e?ack ofonjective criteria on which téJ basekls finaljudgement.

Some years ago this author was asked to rePare, an integral interest
calculation forthe funds emIpon_ed onone tg)_ro uct In Its productive process.
The answer to this problem requires acombination of two elements:

- the funds spent on each ?tage ofthePr_oduc_nvec cle

- the length Oftime these funds are retained in each stage.

In order to visualize this problem, 4 diagram was drawn up, sho_vvmq on the
vertical axis the cumulgtive costs of the product and on the horizontal axis,
the time span ofits application until the moment ofpaymentb}/the client.
Anal_yzmg a number_of those charts, the idea came up 10 extend its
ag lication to other fields. Singe physically appreciable sacrifices account
for most ofthe costing items, a similaf computing routine could be devised to
%oggdcr?sgsagnd time Tnto a system for visualization of such balance sheet
Ings as;
- theqeve_l ofstocks
- thePosmon ofcreditors
- the funds required for work in progress
- the value of outstanding debts.

A meéhod Was devel_oged an? tested for this, ur[tJose. This new tool
Immediately proved itS usefulness makmg visible the consequences of
oReratlonal procedures in tgrms of cagnl fund aPP“C tion; 3|m|larly
changes in the operatjon coul beex?_ressdm terms of funaing and thus be

madé comparable to the orginal situation.

The cost-time curve

Producing and marketing any product re%uwesase,?_uence of operations,

which, In‘turn can be expressed as a number of sacrifices required for the

fulfilment ofthe process.” . L

In agenergl way the cost build up in time secwence corresponds to the

sacrifices for thie materjals and the productive stages of acquisition,

preparation, transformation and disposal. The %en_enc curve Is shown n

cirl_anrtt_ n(o bTQngHowmg stages can be distinguished in the specific case of a
Intl :

i orger acquisition by the sales department (A)

- ordering material for production (B)

- too_||n? u1p for Productmn FCE)

- arrival of ordered material (D)

- receipt ofthe invoice for material (D

- order prepnaeraté% for production

- walting{
- podughonand ising (F1)
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- gelivering.and invoicing to the client (K
- booking gfpaymentforgdelivered goo&s)(L).

Plotting the financial sacrifices ofthese stapes (A/L) against the time scale, a
curve will emerge that represents the development of the product cost in the
course of the productive cycle. In this chart the amount of funds become
visible that have been absorbed by such items as;
- stocks of material
- added value
- Creditors

debtors.

In chart No Lthe cost-time curve has been drawn up, whereas inchart No 2&
7 the funding consequences have been marked. The length of time each
headin retam? the ‘funds, indjcates its weight with"respect to the
requiréments of one week’s work In the groducu I f((g)rmtmgg department.
The total area covered represents the funds required for one viieeks operation
ofthe production facilities., _
Cost conseguences of efficiency. improvements thus can be converted into
capital savi gs and evaluated with resgect to the final benefit, Similarly the
tasksetting for the operative cycle can be expressed interms of optimal costs,
leading to Indications on the most efficient utilization of working capital. On
this asesacon?ultant%eneratesnormsforan anm | balance sheet, against
which the actual one can be compared so as to study the divergencies.

Construction ofthe cost-time curve

Practical experience has shown that companies_ (specially small ones) are
r%l_uctant to hand quer to a con?ultant_ heir financial reports. No ‘such
objections are metwhen general Information IS requested, such as

- volume of purchases per month

- salesofread I%rodu_cﬁpermonth

- salesof scrap material per month

- consumption of energy per month.

ge%mr%%téng E??cr?tofthese items into a chart, a number of details of the cycle
Inc artl\FI) 3the sales-performance is reflected in a Z-shaped curve, to show
the monthk performance, the cumulative effect over the year as well as the
moving annual total. This chart shows the trend of operations as well as the
shape ‘of the seasonal cycle; its purpose Is to serve as a tool for future
P:rogectmnsandtasksettwhg. . ,
hart No 4 represents the timelag between order acquisition, production
and debtors %ayments. From this"chart the components of the cycle-time

become visible.

In 4 subsequent step the cost-build-up is established for the average
product. Average material consumption was known from the purchasing
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(rees(t:gtgﬂs hne%N manpower costs, depreciation and productivity have to he

- manpower costs result from a headcount in the different departments.

Either from the aPaeer” total, or from the  collective bar?ammg

agreem_ent, an average cost gerworker can be deduced, representing tn

sum ofincome and social charges _ _

- overhead salaries are charged'to the direct wages in accgrdance with the
orgamzatlon chart. If the average income was derived from the payroll
total, the same amount of money'is taken here _

- Indirect wages, such as maintenance, stores or cleaning, are charged to
the direct costs, _ _ _ iy

- sales, purchasing, design and preparation are considered ‘direct
departments’in terms ofContribution to added valug

- general costs and eX})enses are added as a fixed percentage of

anpowercosts (f.1. 15%) _

- depreciation s hased oOn an estimate of the. replacement value of
machinery ang equipment; life-time Is taken in accoydance with the
visinle mgns of life expectancy. Depreciation thus calculated is added to
the direct labour cost ofthe respective departments | _

- optimal productivity is reached when the operaion |_sfull¥loaded;e|ther
from records qn g st performance or th o&lgh ratio-delaystudies, the
maximum aamissable load can be established.

In chart No 5a cost allocation sheet is ?iven for a printing operation. With
the data thus compiled, the cost-time cufve can be completed.

Profitorloss

Practice has sqown he viability of a number of assumptions with regard to

the operational results. y _ _

- under normal operational conditions profit or loss is the result of
variencesin -~
- the price margin

- the proquctjvity .

- e productive efficiency. .

- profit taking tends to run parallel to productivity. When the workload
rer?ézgses full”occupation, the sales department tfies to obtain optimal

- Bnllzanon of material and labour resurces, called efficiency, also follows
closely the roductmtg pattern. Wth workload declines the workers
atrtc?nolr%gng Iaxes, speed” of work falls and material waste increases

- gveFr)Ume wor’Y< never recuperates prior loss of roductmtz. Operators
wha have completed a normal day’s work will perform at less than half of
thejr normal efficjency. Overt|m% gaa/ usually ex_cefds normal wages 0
ﬁ?&ﬂe?ﬂnﬁ(}:%gtds that “extra overnead coverage IS largely absorbéd by
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Inthe present example profit is the sum of two variables:

- the difference between earmngs and costs

- %he grodtuctwny result (Pt) or, budget result related to absorption of
Ixed costs

The financial position of the firm now is followed on a monthly basis by

examlnln%ltsproductlvn and |ts flow ofcash (chart 6).

-amorth by month safes and deliveries record was drawn up for the past
year S 0) and the two preceeding years (col. Sin chart b)

- cotlle tion period is 3 months; salés of January generate income in April
etc
deellt (relra(less ((:ﬁ/lnsulgnpgon in this case is a fixed percentage of the value of

Iver|

production cost is the sum of fixed costs (labour + overheads) and
materials onsumPtlon Fixed costs are shown on annual basis in g hart5

- flowofcash (C) Isthe difference between this months’income and costs.

The productivity or budget result is the difference between the total fixed
costt%agld%&eecogg?bu Io?/\r/]sfrr%wt |smonthsr8alggtl n corresponding to the
sales volumeo March 80(?6%2 0003, hisisca Iedt eognmalt%rnover

- productivit B/can be calculated asthe art ofthe labourcost that remains
uncovered by the presentworkingload.

Ot=A the symbols in this equation represent

Ot= product|V|ty|nper|oth added va u e 9= aIsvqumeorwork
load, respectively, optimal attainable (0) and allze Inthe period under
consideration ?t)y

In chart No 6 the cash flow and the budget result (productivity) have been
falculated In order to show theccl (f recurrenc of I?roﬁt Hand
lquidity problems, chart No 7has een rawn up. From the figures ofchart 6
tpormsj}cj%\ﬁv}hye danger pomts of low liquidity at moments™of increasing

Construction ofthe balance sheet

For an X gomt of time an adapted cost-time curve reveals the values of
materidl stocks, work in pro?ress creditors and debtors. Profit or loss can be
readily calculated. The vafue of fixed assets have been estimated. The
requirments for cash result from the need to pay reqularly wages salanes
purchases and general obligations. In the first yéar of the present case |t S
estimated [hat cash |sava|Ia leto coveronemonthsexPen |t¥res ChartNo
o shows a flow of cash that does not require special provisions for periods of a
negatlve cash balance. Moreover, the Tollowing years indicate the

1-22



accumulation of such a depreciation fund reserve, that excessive liquidity
prevails as long as no major investments are made.

From the above mentioned data the sum of owners equity and other
Ionqterm liabilities can be calculated. What proportion longterm loans will
b$ d |QWTd to take, Ié a matter of appreciation under the cufrent conditions
ofcapital market and banking policies.

If longterms loans have heen contracted _Pa ment of interest will have to he
Introduced as a cost jtem in the proﬁ, nd loss account. The ensumq
reduction of rOfIé %or Increase of Ioss(? will e r_eflfcted In the balance shee
and affect the need for liquid means cdrrespondingly.

In chart No 8_estimates are shown of the profit and loss accounts for the
years 1978,1979,1980 and 1981. Simultaneously the respective balances are
depicted. For this purpose an estimate of the salesvolume for 1981 was made
g?t% ggfatze-(fhart 3) and financial indications from the period "78/80 were

Summary

This paper intends {0 Jorowde the consultant with a method_ologa/ to agtpral_se
objectively the performance o_fanX firm. From quantitative data of dajl
operations an a Prox|mat|on IS made othmdn and P}rodugnvn via i
ghgggoecurve, eading up to the preparation of a financial forecast in the
- atest palance sheet

- aprofitand loss account.

The aggllcablht of this method has few restrictions; it works in all
manuf turmg 0cesses that produce one, or avariety of similar products in
a sequence of Operations. N o

Variances of liquidity and productivity are shown as indicators of unstable
0 er%nons that can endang_er he financial contmung ofthe firm. In contrast
to other methods of analysis t econseguences of managerial decisions such
as changes of production‘and sales procedures can be made readily visible.

The method allows for the introduction of situational changies, such as
efficiency improvements, small investments and capital structure
adaPtau ns. Inflationary influences can be introduced at any stage, as well
asattractions ofpaymerit and. collection patterns, _ _
The opjective of handling this tool Is to asses the effectiveness of working
capital management. Dug to the practical a tPr_oac_h, this method allows for
fo I%W|n% throuqh 0 erat|onf1I e nges Into |r.flnanC|al|<_consequer]fes. fAs
such 1t S meant to e a tool for managerial decision making, as well as for
counceling In consultancy processes.
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departm.

cost
items

Personnel

Overhead
distrib.

Distribution

Direct pers.

Total payroll

+ soc. charg.

Cost ~/worker

General cost

Total cojt P/v.

Depreciation
Dept, cost

Total sales
Sales charge

Productive
operatives

Productive houre

P/manyear

Hourly rate

TOTALS

54,5

2,5 i 106

/40.000. -

1556
f46.000.-
600.000.-

DIRECTOR

€

SALES

2,6

11,1

510.000
10.000

520.000

9,6*

ALLOCATION

PRODUCT .
MANAGEM.

TYPE-
SETTING
ETC.

12

690.000
90.000

780.000

10

1600
/48,75

PRINTING

15

18, 4

860.000
440.000

1.300.000

12

1000
/108,35

Chart N- 5

FINISHING

8

10

460.000
60.000

520.000

1700
/38,25
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Calculation Slicet all umounts in f 1.000.—

1078 1979 198(

Sales Mat. Budget F!)(%W Sal es Mats. Budget F(I)%W Sales Mats . Budget F(I)(I)W
1977 cons. result cash consum, result cash consum result cash
oct. A10
Nov. A  qp © () (s) () O (c) (s) Q) O )
Doc. A60
Jan. A80 215 - 32 + 13 535 235 - 2% - 35 580 260 - 16 - 2A
Febr. 545 2A0 - 8 + 8 580 260 - 3 - 15 600 265 -1 + 16
March 600 265 + 15 + 13 620 275 + 11 + A5 620 275 - 2 + 51
April 610 270 + 20 + 28 620 275 + 1 + 630 280 + 3 + 91
May A10 185 - 61 + 93 445 200 - 66 +180 620 275 - 2 +116
June 175 80 -157 +338 275 125 -132 +295 A70 215 - 60 +196
July 275 125 -116 +303 315 1A5 -112 +275 295 135 -133 +286
Aug. 320 1A5 - 97 + 8 3A0 155 -103 + 90 320 1A5 -123 +266
sept. 360 160 - 83 -197 370 165 - 93 - 90 AO5 185 - 86 + 76
oct. AQO 175 - 69 - 82 AA5 200 - 60 - 85 500 225 - A9 -139
Nov . AA5 195 - 50 - 57 A90 215 - A6 - 75 535 2A0 - 35 -129
Dec. 520 230 - 18 - 52 535 235 - 25 - 65 580 255 -2 - 59
Total 51A0 2285 -656 +A91 5560  2A85 -6AA +580 6iA5 2755 -535 +746
Add.Va 1. 2925 3066 3110
Deprec 741 741 666 666 600 600
Cash balance -250 - 86 +1A6
S 536 590 62A
Me 2A9 263 277

Lab.+Overh. 182 200 209
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€€

Profit & loss account

Sales 5160

Material consumption
Operational costs

Depreciation

- &L

Result

Test Balance sheet

Fixed assets 7410
Material stocks 610
Work in progress 236
Debtors (receiv. i 1365
Cash 491
L o"8 s 60
Owners equity

Creditors (payables)
Profit

TOTAL 10172

1978

2285
2184
741

9942
230

10172

6660

659
266

1470
1071

10026

1979

2485
2400
666

9882
235

10026

6145

+280

714
279

1615
1818

10426

1980

2755
2510

9891

255
280

10426

all

Chart n2 8

1981

6380

2850

2700

540
+290
5400
749
294
1898
2385

10171

265

290

10726 10726

amounts x f 1000.-—



