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ANALYSIS OF INDUSTRIAL COSTS: TWO
COMPARATIVE METHODS

M. Paganelli
Faculty of Engineering. University of Modena, Induostrial Consulting Engineer

Two methods of analyzing industrial costs are compared: the industrial accounting method and

the multiple allocation methaod,

The latter method is performed with the nse of the “Budget Master™, produced by “Expert
System”. Modena. The comparizon highlights the advantages of the Budger Master system.

1 - INTRODUCTION

An aceurate determination of direct costs in ceramie
tile production is a problem ol increasing concern Lo
fiems linding themselves in a saturated and highly
compelitive market, The old svstems hased on approxi-
mations which were adequate when marging made
allowanees [or errors, now carry considerable risks.

T wait until the end of the year to see how profits

stand has at times proved a fatal mistake: no cslima-

tee has Been made and the fem may end ap io the eed,

dave tocan inacearate evaliation of eosts,

This sitnation has heen ereated by the joint action of
a nmber of factors which have taken ceramic manu-
Favturers by surprise, In fact, for many years, it just
1ok good business sense to guarantee positive results,
Now. even though good sense remains the most impor-
tant ingredient for the snceessful running of a busi-
ness. ol itsell ks no longer sufTicient, for three rea-
SOIED

- operating margins arve geadually dropping. despi-

e continuing technological development:

= the range of products has been greatly expanded
and the pumber ol items represented inoa firm’s

catalogue continues to rise. foreing the company lo

undertake increasingly demanding production pra-

i_rl':ll'llﬁ:

= the direet cost of producing individoal items may
vary considerably depending on a large nomber of

factors which arvise in different wavs and. at times,

are dilficult to predict immedintely.

Then there is also an external factor. linked 1o the

ability of the market to seleet products with griater

added value It is certainly true that the average con-

sumer ordering tiles from his local dealer has develo-
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ped a remarkable knack of selecting tiles that are
increasingly difficult to manonfoetnee aod that demon-
steate the best cost/fquality ratin,

Diareet prodoction costs and operative marging lave
become fuctors of Tundamental importance and must
be recognized prioe to production, given the ever
increasing speed with which produocts are ereated and
theen eliminated.

Determining these parameters is not a simple task,

given the compl
Lisels
be compared with the metal and mechanical industeies

ity of the industey as it has become
The ceramie industry cannol, unlortunately,

or with manufacturing industreies in generals the cera-
mie industry has in fact remained one of the last
embrace all stages of the manoulacturing eyele. star-
ting with the processing of raw materials, right up to
the packaging of the finished product ready (o disiri-
bution on the market. No other induosteial sector has

vetained this chavacteristic. typical of the craftman’s

tradde: i all other sectors, for 2ome time now . e pro-

duetion of se [inished items has heen congolidated
inlo specilie industeial aetivities. I eannol he denied
that even in the ceramie sector. this melamorphiosis

has aleeady been underway for some time but the vas)

majority ol operators
lin

Several production phases are stll typically artistie

n the sector stll prepare semi-

wed produets internally,

and are based on the skill of the operator and the effi-
cieney of the industeial plane.

These are some of the reasons why the task of deter
mining eosts is viddled with traps which can adver-
sely affect the ronning of the business as o whole.
A pumber of different approaches can be adoptid to
calenlate diveet prodoetion costs, The faet that, aler

yeurs of disrussion amd debate, o standarvd method
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has still not been established, means that the propo-
sals mude up to now have not fully satisfied the needs

of businesses in the 2ector.

ZoTRADITIONAL INDUSTHRIAL ACCOUNTING:
PROS AND CONS

Pevhaps the most highly debated and tested method

is the traditional industrial accounting method . ori-

cinating Feam the lorge manufoctnring industrivs. This
syatem, adopting the conventional aceonnting prinei-
ples, was introduced to the sector abiont twenty vears
s dnd wos met with greal expectalions.

It s hasically a method that provides for the recor-

ding of all eost fu

ws coneerning individual produoets.

The principle in itself is steaight-lorward, but its appli-
cation to the ceramic seetor bas beeome ridieulonsly
complicated. The Fact is that despite the best of inten-
tivne, there ave in fact no limits to the precision and
availuble solutions applied 1o the findings. With the
purpose of making the results more veliable, firms
have built up quantities of ved tape of ministerial
dimensions that foree producers to [l in codless formes
with data velating to every stage of production.
In each department. the number of pieces processed
each day, the number of working howes, the gquanti-
tice of materials used. the amount of energy consu-
med swaste materials and so on must be noted. inoan
i

sasing wmount of detail. The concept in itsell is
aol wreong: itis the application of the concept toa cerva-
mic Foetory that has become over-complicated,
Socomplicated that it i no casy task to make the totals
of all the daily figures tally with the total figure for
costs ineurred. This alone however, does not ereate a
wreat problem as over a length of time. differenees can
always be put back to make the lgures balanee,

The real problem arises when estimates have to he

manle one very small quantities of produocets aomd this is
even more the case when the produet is new and there
is therelore no information already available, The
ficure reached tends to be vapue doe to the adjust-
ments that have heen made 1o halanee the bhooks,
Lot s take an examples at the end of o quarter, the dif-
ferenee hetween actual consumption of raw materials
and estimated consumption is 209 All glazing costs
must thevelore be inereased by 20096 in order to make

the stock entries in the secounts tally,

This method is cevtainly valid from an aceounting
paint of view. vet it can be dangerous when caleala-

ting operative marging, This method in faet greatly

B

favours production using

spray-guns as these disper-
st ahove-uverage quantities of glaze. bt penalize
forms of production adepting granule methods where
thee quantities dispeesed are very low,

Yo the biggest mistakes of all are made in the alloea-
tion of other cost Taetors sueh os manpower where the
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number of working houes and quantities of produocts
are caleulated, Let's take by way of example, o elas-
sie, simple produet. produoet A (engobie and disk booth-
applicd glaze ) whieh Finds itsellon the production line
just when the presses hreak down due to extraction
praoblems. The line comes to halt, the hours go by and
production proceeds with difficolty. The produoct is
doulily penalived. as the inelTicieney ol the prodoe-
tion cquipment is debited as a diveet production cost,

Naturally in this type of situation the maintenanes

team is mohilized wnd the problems aee resolved. Lot
the praduction of prodoet A has already come 1o an
el Laet™s meve on b preoduet B.a more complex pro-

duct (lots of applications, silk-sereening, laming)

oot hily

['J'II'IIiI'i'I'l’__’ ;'I‘l'.iill"l' Fitsininredss illll III'IH'I‘I'[“I

thanks to the aetion taken o resolve the problems
encounlered with product A Produoet B ois doubly
henefitted. The cost factors tuen out to be lower than
those of produet A,

At this point, it would seem that product A costs more
to produce than product Band if these results are no
adequately decoded . this may lead to serioons mistakes
in production programming decisions,

Up to a few vears ago, these problems did not arvise
often as production times were Taicly Tong and the-
refore absorbed these ill-Gated effeet=. Today howe-
ver, prodoets remain on the produoction lines for short
lengthe of time, a few shift= at the most and it is the-
refore essential that firms press on with all their energy
toodeal with the lindings aod integrate them with all
the information available. so that inefficieney of pro-
duction equipment requiring aelion al-an organiza-
tional level can Le distinguished Drom problems linked
o the product itself.

This problen is forther complicated by the Faet tha
the industrial aceonnts offiee is geneeally cat off Trom

the rest of the faetory and i therefore nol in a posi-

tion to make a critical evaluation of production data.
Une answer to this problem would he to fully auto-
mate the eollection of production flow data and quan

tities of resonrees used, Todav, with the use of auto-

matic counting. weizhing and detection systems, the
production eyele can be monitored in real tme and
production can be muanaged onalmost an entively auto-
matie basis, This solution is however only possible if
considerable investments are mude, which can only
anmization of the
company. Such investments eould certainly nor be

bee justilied as part of a total rear

ir
=

justilicd simply on the basis of supplying the aceounts
ofTiee with the information 1t requires.,

Uhne way out that i= adopted Faiely feequently is 1o take

asample in order to define the standaril costs of each
operiting phase. The products ave grouped aceording
to the techniques used and to size and the standaed
production eost for each group is calealated, leaving
vl of consideration fuctors subject o viriation such

as glazing and packaging, This short-eut simplifies the
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task considerably, vet there is a rvisk that the calew-
lation is not sulliciently aeeorate,

I faet,itis risky to calenlate the avierage cost per size
without taking into acenunt the faet that a technolo-
wically simple produet resolts ina greater production

output, requires less supervision and prodoves less
waste than a more complicated produet. A 20x 20 tile
without any special applications can he glazed at a

rata

{120 picees a minate and only one person is

required tosupervise every two glaging lines: less than
5% of raw materials ave discarded as waste, On the
same line. a produet requiring three apray-guns can
[ sehivseedd aoa vate of let™s sav, 70 pieces a minube,
requires al least bwo supervisors and 15% of raw male-
rials are dizearded.

ical dil-

Geulty into aceount naturally favours more compli-

Failure to take these differences in technolog

cated products which then find their way into the pro-
duet range with more stmple produets without erea-

ting any suspicion. As long as the range of products

vemains faivly simple, the production machine ma

JLOEE T K] 1'II1I'|||I'.|'|!"\-H|1 rl:ll' llll." i'll"l'['[i!"“"'l rFesolress t'l‘l!lii—
e Tor complex prodoet=, As the range becomes more
complicated. the resourees available hecome inade-
ppuante sond they have o be integrated either with inerea-
sesin stall or with new investments, o this way, the

direet costs of production are inereased Tor all pro-

duets. This somewhat perverse mechanism, onee unlea-

shed. supports itsell. hiding from the firm the real

cause ol the inereases in production costs,

ihould imme-
diately identify the products which are most eostly 1o

An aeewreate analysis, on the other hand

produce in order that sale prices can be inereased 1o
relleet the cost.

For all these reasons. the conventional system ol induo-
streial aecounting, which inspived great expectations
when fiest introduced to the ceramies seetor, has now
been almost completely abandoned, leaving room for
altcenative methods which are proving to be cqually
over-simplified and equally imprecize.

4 - MULTI-LEVEL CO
GET MASTER

ALLOCATION - BUI-

Fortunately another method exists that is practically
immune o these problems amd provides o less com-
plicated syatem capable of prodocing exeellent resulis,
M othe end of the day what o business really needs 1o
know is how the costs it incurs are attribioted to the
varions products itholds in stoek, This method is cer-
tainly older, dating boek to the aneient principle of

dividing total costs by the total number of square

meters prodoced. The idea of allocating costs is the-

refore not new initsell. the real novelty lies in the abi-
litw 1o allovate ot different levels, thereby taking the
difficulty of the technigques wsed to prodoee each indi-

vidual item,

The multiple allocation method . Torming part of the
Bodget Master soltwore package. solves this problem
most effectively, providing the managing hody of the

lirm with a highly detailed and relinble cost analyvsis,

In Laet, by moltiplyiong the incidence ol individoal vos)
Factors allecting produocts in stock. the costs aetoally
incurred are obtained with surpreising precision.
The svstem requires the transler of only a small amount

ol information, mserted in charts and tables tha

easy Lo lollow and entively intuitive.

The data requived are reduced to the typical entrie:
mavide inow simplified Torm ol accounts plan: all the
eosts factors eneountered by the business cach month
and relerving to products curvently held in stock.
These data must be entered at monthly intervals, using
traditional accounting methods,

The Giem necds te know bow these expenses have been
allocated to prodoets i stocl. The svstem must the-
refore be supplied with an inventory of the tems held
in stock, combined with details of waste materials,
This information is then filed in a cational manner,
so that printouts ean be obtained of stock . according
Lo thee ineividoal preduet or Tor o pacticalae peeiod,
I eseh ease the printout containg data cotegorized
aceording to siwe. servies amd prodoct, with all the rele-
ant figure hreakdowns,

The difficalty lies in allocating eosts ineureed in con-
neetion with materials produced in an inaccurate man-
ner. Bodzet Master uses o three-level allocation svstem.
e masximum precision. All costs relating to products
in stock during the period uvnder examination are allo-
cated: the other cost items which do not relate to stoek

during the said peviod are calenlated as aecurvately us
possible,

The allecation method vsed is highly developed, to
avoid errors resulting from over-simplification. The
processing funetion is however peelformed entively by
compatter anmd is not the responsibility of the opera-
tors. In fact, with this system. the amount of data
veqquired is greatly redueed hut the information given
exlensive,

stol ullan allo
lar production sector. then aceording to depart-

ation is made accoriding to the par.

ment and finally to individual produoets, The eesolis

ol the allocations can be analyzed by means ol taliles,
allowing comparisons to he made between actual fin-
dings which have been processed and those prodoced
s Fig L),

The bosiness ean b dividied into as many prodoction

by other syste

sectors as desired. in accordance with different cost
abzorption parameters. For example, Unee-fiving and
Twice-firing., or Biscuit, Twice-Tiring and Monopo-
rous Prodouction: or modern lines and obsolete lines
with different products. In this way. the differenes

the costs of preducts in different sectors can be eva-

luated,
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Aloeation of costs according to department and see-
tor is maide possible with information regarding the
aheorption rates applying to costs Factors in each
department. 1t is therelore sulficient to enter data
relating 1o cost faclors capable of allocation, These

dutn will not be wsed as abzelinte values but in order
Levatteibinte a fraction of the overall costs to each indi-
vidual sector and department,

Fig. 1 - Allavation of costs aecording to Department,
Sector Dt Workloree Elu*rg}' Methane

Lit. L, Lit.

[H] Firing 20,665,924 2T, 797834 29 367,020
E Firing 4B 775 19408484 46.987.242

E Priesing/
Drrying MLANT.AT2 [WB55.5%0  1H.645.731
| I Sorting FLAFLEAY LERY. 651 i
K Sorting 62200441 20470013 [
¥ Cilazing ALAVEBRG 12,849,957 i
15 Glaging AT.BARG552 16.811.071 ih

Letus take a look at workforee costs, by way ol exam-
ple, The department table can indicate the average
numher of stalf in that department, specifying the
salary levels applying to the various posts, In this way

thie system calenlates the standard costs for that
department which are then added to the cost fignres
lar all the nther 1|tr|:i|r'lm|~nl.~a in the sector to reach a
total standard ecosts fizure for the sector, The same
ligure can be calenlated for the other sectors, theveby
ohtaining a presumed total workloree costs figure,
This figure is compared with the actual costs ineur-
red and each department is attributed a COPPEEpOn-
ding fraction of the total eost.

I this way, there is no visk of omitting any cost item.
The amaunt actually spent will always cqual the sum
of the figures for the individual departments, The only

risk involved in this system is that the allocations may
not be perlectly
aeeurates  yel Fig. 2 - Finighed Produet Table.
there i= certainly

Ceramico EXPERT
Faclary 2
Mavember 92

no  danger  of Budgal Mester

Teeerel costs

If. fur exanmple.

it is not possilile Cadd e Praduel
to provide a figo-
e Tor expemida- Sarisit

Ble materials. as Typo

]

a break down of .

Sire: [ 200,700

thee Tigure for Calalogue code:[Grmgr

Finished Praduch
Dseriptive fable

silile to determine the cost of expendable materials
vsed in each individual department. the same value
can easily be given for all the departments and then
divided equally,

The third allocation level involves individual finished
products, aceording to the productive efficicney in
each individual department, The table for the Tini-
shad [H'Hlil.li.'l E]"ig.gl infact contains informaltion relo-
ting to production parameters in order that products
requiring greater resonrees are penalized.

In this way. two products, for example, in the same
sector but affected by different production parame-
ters may have very different costs, In faet the produet

that can be pressed more rapidly requires less super-
vision during glazing. can be fived at greater speed
and must therefore cost less to produce than a pro-
duet which is similar but has less favourable produe-
lon parameters,

Using this tvpe of system, inefficient elements in the
production eyele can be refllected in production as a
whole and not just on the products that happen to he
ou the production line when the malfunction oecurs,
In practice, a production Tault results in a redoced
ruantity of material sent to storage, The costs invol-
vid will therefore be allocated to o smaller number of
sipuare meters, thereby inereasing costs inenrred on
all the produects,

The finished product table contains a bot of other infor-
mation relating to the series to which the product
helongs and its size. In this wav. produoets can be cal-
led up aveording to theie size and series, thereby sim-
plifyving the analyvsis of results.

The sale prices of individual selections are also indi-
cated so that the mean price can be calealated,
The system can be adapted to any production situa-

tion, indieating whether the product in question is sin-
gle-firing or twive-firing, and specifying whether the
biscuit or body is produced internally or purehased,
The program selects the correet method to caleulate

ol the

base. as cach ease

Lhi sl

“rises,

Expen System Sne There now re-
main 1o be calen-
lated the eost Fae-

L= |'1~|z|!ir11'__r ti

 VuLAROSA
" et eXPENEeS  ineur-
[Vt grade| Ind grode] 3rd grode] 41h grode! red by the busi-
CLigeoa| Liogeo] LEeoo| Lo ness which do not

relate necessarily
to products held

onleicle services. Faclory;  Seuvalo in stock. These

ATk i Ta i Coad Foclors 2

it s sulficient Lo AT fuclors are notu-
Bady rode:

insert the same Woight/pee.s| 7soo0 | proem i gl rallv:

" . Production sector: | E Pressing | Glozing Firmg | Sorling | :

g i = s | i = : AT
ligure in both the Jolly: [ L5 Mo pesipes min. | 365 0 | %5 | the hody o
relevant hoxea, Podknging costt| | 354 Waste's |10 [ 120 | as L bisecuit:

Y T T - | .
O il it is imps- Glasingeasi| L1atw | Mo employees I — raw materials

A8
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for glazes and sereen-printing:

— packaging materials.

For all these entrics. the most precise a priori ealeu-
lation must be made if errors are to be avoided. For
this reason. Budget Master contains an extremely
detailed data bank designed to manage the inventory
sand all packaging. A this
hiowever i based on real data used on the production

of all finished produoe

line. In this way the production table can actually be
psed on the line.

The production table dealing with finished produets
(Fig.3) in fact contains all the information repired
for glozing. processed intelligently to allow even pro-
duetion rosts to be ealeulated. For example, the tabile
can be used to caleulate divectly the percentage of dry
materials at any density value. starting with the com-
position of the glaze: the user can also give every type
af application method aspeeific dispersion value, The
cost fipure caleulated for the glaze therefore takes into
aceonnt the type of application used.

Operating in this way. even caleulations relating to
the quantity of raw materials regquired For the execu-

Fig. % - Production taeble For finished produoet,
I

tion af a production program are more aceurate and
the estimated consumption figuees differ only aligh-
tly from the real figures,

Using Budget Master, all these problems have bhen
resolved in the most precise way possible, to guaran-
tee the elosest resemblanee between estimated costs
and those actually ineonrred,

The finished product table allows the cost of silk sereen-
printing sereens to he reflected aceurately. debiting
them aecording to the sereen ende. Each sereen can
be given a unitary price and an average working life
whicel will then he debited only Trom finished articles
produced with the use of that sereen.

This table does not oblige the technician o provide
the industrial aceounting offiee with further infor-
mation: on the contrary. it contains all the functions
required to calenlate these data directly Trom the
parameters which are netually used on the glazing line.
It does not therefore represent an additional obliga-
tion but rather provides an excellent opportunity to
benelit from a system capable of printing tubles in o
modern and attractive form. Teis then simply a gue-

Nevenler 92
Produetion ecard: VILLA ROSA

Ceramica EXPERT Foctory 2 Budget Master Expert System S.n.c.

Product code:| PFOOI | Series: lEiuvdi_ni_' Catalogue code: | bI{HHH Size: |200x200
Type: | Single-liring | Factory: | S :.-‘-uuiu
WETION APFPLICATION GLALE Wahtigr it Dens,ipr /s Niesseeojr Serven ewder Morimses fiesldine Lkey

| DOUBLE DISK 5 5L033
2p Engalbs: 13.0 .

AS0.0 A (.25 B

The engobe must be applicd underneath the glase while it is still damp otherwise the line speed shoald Le increasml.

2 BELL-SITAPED
COATING UNIT 5 sL0O01
2 pante White huase 4.0 I.

a50.0 45,0 A% Ta.8%

Take great core with disteibution of glaze, Chieek the nnit feed regularly.

E] FLAT SCHEEN-

PRINTING SHL13l
Pinlk sereen-p. a.l Lasig 70,0 AARETI 55HD .35 RTITR LS
I the glaze does not fix, add fixing ngent.
I FLAT SCREEN-
PRINTING 8 8454
White sereen-p. 1.5 1650 70,0 AARET2 55HD i L) 00
Tlem. Muke sure spreader is operating properiy.
3 FLAT SUHEEN
PRINTING 5 8L154
Grey serecn-jh. o2 16500 700 AARETS 35HD 35 [ITRIRE

Sereen gets ddicky in low.

30
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stion of (illing in the data alveady available on the
table. eather than the more teaditional sheet of paper,

toset the svstem in motion. Data relating to = and

bodies refer to the semi-linished table contaming com-

positions of raw mateeials. This in toen eefers 1o the
raw materials file contai
the caleulations to be carvied ool

Wi should point oot that all the files and cards vela-

ting to allocated Taetors can he np-dated monthly, This

1z information essential for

means that variations in the cost of vaw matervials
during the vear can be taken into acconnt. Let us sup-
prose that a raw material 2 costs OO0 lira up o April,
rose Lo 2000 live up to June and then deopped again
to LOOO lira, When processing the progressive cost of
products. only production for the months of May and
June will he affected by the inerease. in proportion
b the quantity of prodocts. For example, a tile that
contains raw material Z hut was not prodoced in May-
June will not be affected by the inerease, whilst the
tile prodoced anly in the month of Mav will Teel the
Full effeet of the price vise,

Al this information can be easily transferred from
the coentral computer system amd can then be inte-
srated with any missing data,

Budger Master is capable of stoving dota from 14
maonths of production on memory, divided into monthly
files, In this way the data can either be processed pro-
eressively or reflerred tooa single production month.
taken Teom the perviod considered az o whole.
The dota velating Lo vaw materials, unfinished and
finished products complete e information necessary

to allow Budget Master to process costs, The svstem is

therelore exteemely simple to operate, compared with
the traditional method and the data obtained are much
more relevant to what could be defined as the tech-
nalogical cost of
individual
produet, To Faeili-

L‘iH'J.]

Labe the analysis of

Fig. 4 - Summary table of product cost foetors,

analyais as it reveals the specific incidence of every
vast factor in every production department,

The system also supplies different types of summary
tables which make a direct comparison between cost
Factors allecting all the produets, The tables ave orga-
nized necording to the sive and sevies of the produoet
andl it is possible to call up only the mean results aceor-
ding to series and aiee.

4 - CONCLUSIONS

The greatest advantage of this system i= certainly the
ability to execute simulations and make reliable esti-
mates which can then he processed with equal rapi-
dity. An important but often undee-estimated fnetor
is that the cost of o product varies depending on the
vange of products available, By using this svstem, an
aceurale estimate of the cost of o prodoct intradueed

into the range can be obtained in jost a few minutes
anel 1= therelore much more sipgnificant than o stan-
dard data item, All this information can be proeessedd

vither every month or progeessively and can be com-

pared with a reference situation, for example with the
firm™s hodget or with another hypothetical business
situation with a different productive arrangement,
Given the system”s speed and simple operation, various
production situations can be simolated and their
impact on production costs verilied. Variations in
staff, range of products and machine capacity eon be
simtlated inoreal timee, to help the fem make the right
decisions in fixing sale prices. seheduling production
andd ininvestments, The fact that this system is fully

compatible with the fiem’s computer svstem and that

all the data availabile can be transferred anto an elee-
el mu-
s 10 o extremaely

tromnie

sophisticated piece
ul

S S ¥
EH DeassInge

Gam YILLA ROSA - Movember [Foctory 2) 200x200

the ineidence of eouipment which
individoal eost fae- Watkhoste Malheos  Erergy  Mosteri, Moteriolh Contraciont Wit L | |nemesiie  Tald may he made ape-
tors in presduction Body | 7813 17813 rative rapidly and
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