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BUDGET MASTER
The simple and most accurate
software package for the
exaction of the industrial cost of

ceramic tiles

M. Paganelli: Expert System Solutions/Modena, Italy

This article describes the
“Budget Master” software
package conceived by Ex-
pert System Solutions and
specially designed for the
production of ceramic ti-
les.

Created by experts of the
sector, the system allows
for the acquisition of on-
line information concer-
ning production costs and
in particular the costs of
each single product.

The great popularity the
software is registering in
the ceramic industries hi-
ghlights the efficiency of
the system.
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1- FOREWORD

Budget Master is a powerful
software package tailored on the
ceramic tile manufacturing indu-
stry. It is available on the market
since ten years ago and it is used
by many companies around the
world for the exact calculation of
the cost of the finished product.
Recently it was entirely redesi-
gned, in order to completely in-
tegrate with the software packa-
ge Tile Master Pro 32, which can
handle all the production steps.

The program Budget Master is the
simplest and most effective solu-
tion for the exact calculation of
the industrial cost of each indivi-
dual item, accounting for all the
resources needed for its produc-
tion.

2 - THE COMPLEXITY OF THE
PRODUCTION CYCLE

The knowledge of the cost per
production unitis, with no doubt,
a fundamental need of any indu-
strial activity, but the value of the
calculated cost may differ alot de-
pending on the algorithm calcu-
lation.

Since the production cycle of ce-
ramic tiles is intrinsically charac-
terized by a big complexity and a
certain degree of uncertainty, it
is indeed very difficult to exactly
measure all the resources used for
the production of each specific

item.

The high complexity of the pro-
duction cycle favored the deve-
lopment of highly simplified al-
gorithms, where the most of the
resources are blindly spread over
all the products, considering as
variable costs only the costs of the
raw materials theoretically used.
On the other side we find the in-
tegrated industrial management
systems (IRP, RPM etc.), which are
very complex and expensive.
Furthermore, these systems re-
quire a long time to be configu-
red since they were not develo-
ped specifically for the ceramic ti-
le industry.

Budget Master is an immediate
and simple alternative, since it
guarantees very reliable results,
which reflect the productionrea-
lity. All this at a very reasonable
price and with virtually no time
needed for the configuration and
customization. Since the availa-
ble production technologies are,
now a day, practically standardi-
zed, Budget Master comes already
configured for all the possible set-
ups of the production process.
The system is ready to handle all
the product typology, is even pro-
duced at the same time in the sa-
me plant. In fact, the plant can be
divided in different production
sectors, and each of these may ha-
ve different characteristics from
the others. For example a first sec-
tor could be glazed single firing
buying the dried spray body from
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an external supplier, a second sec-
tor could be a traditional twice fi-
ring with its own biscuit produc-
tion, and a third sector manufac-
turing decoration with a third fi-
ring technology, both on a twice
fired and single fired product.

3-THE CALCULATION METHOD

The management of different
production typologies increases
the complexity of the system and
makes more and more difficult the
correct attribution of the resour-
ces necessary for the production
of each single item.

In order to give a correct inter-

pretation of the production rea-

lity, which enables to correctly di-

stribute the need of resources,

Budget Master uses a combined

method:

— the costs that can be directly
attributed to each single pro-
duction item are exacted from
the materials list and corrected
with the dispersions

— the costs that can not be di-
rectly attributed are partitio-
ned, using a multiple level al-
gorithm. The main advantage
of this approach is the balance
with the initial input values.

The partitioning algorithm is su-
rely an accurate method, since it
is based on the division of the real
costs over the product delivered
to the warehouse. If the factory
is manufacturing only one pro-
duct, or several products but very
similar to each other, then, divi-
ding the costs over the product
delivered to the warehouse gives
reasonable results (considering
the ease of the method). But,
nowadays, the products are very
much different, not only as far as
the cost of the raw material is con-
cerned, but mainly as far as the
productivity is concerned.
In such a situation it is not possi-
ble any longer to manage the co-
sts with a simple subdivision over
the total production. It is advisa-
ble, instead, to use a combined al-
gorithm with direct attribution
and multiple level partitioning,
that can take in account the dif-
ference of resources used by ea-
ch product.

4 - THE ATTRIBUTED COSTS

The attribution of costs is carried
out starting from the data sheets
daily used in production. The use
of the very same data, which is
contained in the production data
sheets, is the best warranty that
this datais correct and up-dated.
For example: the glaze cost is
exacted starting from the ball mill
loading chart. The system uses the
same data sheet to print out the
ball mill loading cart and to cal-
culate the cost per Kg of the gla-
ze. Then, in order to exact the co-
st of the glaze per square meter,
the system uses the information
contained in the glaze line data
sheet, automatically accounting
for changes in dry weight due to
changes in the application den-
sity (liter weight). All this infor-
mation contained in the glaze li-
ne application data sheet must be
always up-dated to ensure the
quality of the production, then
this becomes the most updated
information that can be used to
exact the cost of the product.
The same concept is applied for
the exaction of the cost of the
printing media and of the packa-
ging: Budget Master gets the
information directly from the pro-
duction data sheets.

The costs, which are directly at-
tributed, are as follows:

1. Cost of the body, which can be
defined as:

— internal production biscuit (in
this case it is a finished pro-
duct of a biscuit production
sector)

— external supply biscuit (in this
case it is a raw material)

— internal production powder
(in this case it is a Semi-Ma-
nufactured Product)

— external supply powder (in
this case the powder is a raw
material)

— finished product (in this case
it is a finished product of a
different production sector;
i.e. glazed tile to be decora-
ted)

2. Cost of the packaging, which is
exacted as a function of:

— number of pieces per box

- number of boxes per pallet

— cost of each component of

the packaging, saved in
packaging material databa-
se together with the material
list of each packaging type
for each grade of selection.

— Waste losses for each packa-
ging component

3. Cost of the glaze, which is exac-
ted from:

- raw material cost

— glaze formula (ball mill loa-
ding chart)

— processing cost (milling, mi-
cronizing)

- dry percentage, exacted di-
rectly from the application li-
ter weight (density)

— dispersion for each applica-
tion step

— dispersion associated to ea-
ch production step as waste:
glazed green waste on the
glaze line, fired waste at the
kiln exit and in selection

4. Cost of the printing media, cal-
culated taking into account:

— correct identification of ea-
ch printing media for each fi-
nished product on the pro-
duction data sheet

— unit cost for each printing
media (screen or roller)

— average service life of each
printing media

5. Cost of additional processing:
it is attributed directly on the
finished product:

— cutting of pre-scored product
- polishing, lapping, satining
rectifying

5 - THE PARTITIONED COSTS

The multiple partitioning algo-
rithm adopted by Budget Master
enables the partitioning over th-
ree different levels: first over the
production Sectors, second over
the production departments, third

over the Finished products, as a

function of specific productivity

parameters.

The partitioning levels are the fol-

lowing:

1. Production Sectors: Fixed Costs
and Indirect costs are divided
between the sectors. Each Sec-
tor receives:

— a fraction of Fixed Costs (de-

INTERNATIONAL CERAMICS JOURNAL - AUGUST 2001



RESEARCH DEVELOPMENT

preciation) proportional to
the amount of investments
- fraction of Indirect Costs pro-
portional on the need of su-
pervision and factory servi-
ces. This number is then divi-
ded over the total square me-
ter delivered to the wa-
rehouse from each Sector.

. Production Departments: each

m1i larera aralmyn freparimerd

departmentis configured with
its own personnel and its own
specific consumption factors,
which are used as partitioning
factors for the relative costs.
Each Sector can be configured
with several Departments:

— Pressing & Drying

- Glazing

- Firing

— Selection

- Body Preparation

— Glaze preparation

3. Finished Products:

each finished product is charac-
terized by the production data
sheets, which contains all the pa-
rameters for the calculation of the
cost of the body, of the glaze, of
the packaging, of the printing me-
dia and the additional processing.
In addition to this information ea-
ch finished product is characteri-
zed by the productivity factor al-
so, which describes how many pie-
ces per minute are produced,
how much waste is generated,
and how many people are nee-
ded in the glazing line. These pa-
rameters are necessary to calcu-
late the working time for each
production lot in each depart-
ment. The algorithm uses the
working time to exact the quan-
tity of resources used by each
product in each department du-
ring the production of each pro-
duction lot. It is also possible to
add to the calculated working ti-
me and waste, additional quan-
tities each time the productis set
up on the line. In this way a short
production run with a long set
up time will be much more ex-
pensive than a long production
run (everyone in the factory
knows it, but no one was able to
prove it in an easy way with the
numbers until now).

The costs which are subject to par-
titioning are as follows:
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1. Direct Labor: this cost is first

partitioned over the depart-
ments as a function of the per-
sonnel, and then over the fini-
shed products as a function of
the working time in each de-
partment. In the glazing de-
partment the system accounts
for the number of people nee-
ded on the glazing line.

. Indirect Costs: these costs in-

clude all the supervision, the
product development, the ge-
neral plant services. The indi-
rect costs are partitioned first
on the Sectors and then on the
square meter delivered to the
warehouse, keeping the same
ratio of the Direct Labor. If one
product requires twice as mu-
ch direct labor compared to
another one in the same Sec-
tor, it will receive twice as mu-
ch indirect costs as well. The
partitioning parameter on the
Sectorsiscompletely arbitrary.

. Power: it is partitioned as a

function of a specific con-
sumption factor in each de-
partment and then over the fi-
nished product depending on
the working time

. Fuel:itis partitioned as a func-

tion of the specific consump-
tion in each department and
then over the finished product
depending on the working ti-
me

. Maintenance Materials: if the

factory is organized with costs
centers, thisvalue isdirectly at-

tributed and not partitioned.
The partitioning over the fini-
shed product is always carried
as a function of the working ti-
me

. Maintenance hours: in the ca-

se that the factory has a cen-
tralized maintenance shop itis
possible to attribute to each de-
partment a fraction of the to-
tal cost, based on the number
of maintenance hours reque-
sted by each department.

. Miscellaneous: all the general

expenses of the factory:i.e. en-
vironmental costs, internal
transportation costs, general
maintenance. Again the parti-
tioning on the finished product
is carried out as a function of
the working time in each de-
partment.

. Depreciation: the depreciation

is first partitioned over the Sec-
tors and then over the finished
product dividing the amount
attributed to each Sector by the
number of square meter deli-
vered to the warehouse. The re-
sulting value is then corrected
taking into account the pro-
ductivity in the kiln. This algo-
rithm is very useful because it
gives a penalty to the product
with low productivity, even if
they have a low cost of raw ma-
terial. Reducing the producti-
vity of the plant, most of the
time, adversely affect the ope-
rative margin of the whole
company. This situation often
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B Faramelers

Piesting  Glasing  Fiing  Selection

Speed | G000 [ G000 [ S400 [ 6000
Waste %: | 100 65 | 150 |
Downtimemnf | 3000 | 3000 | |
Wastefegml: | 1000 | 1000 | |
Waste [kgl: | 5000 | |
n. Operslors: | 300 | |
Shenkage %: [ I |

x|

occurs with highly thick pro-
ducts, which may have alow co-
st of raw materials because mo-
st of it is body raw material,
but they may lower the pro-
ductivity of the plant to 50 %
or less.

6 - THE RESULT OF THE CALCU-
LATION

The result of the application of
this combined algorithm with di-
rect attribution and multiple par-
titioning is very effective in
showing the effective resource
usage of each individual product.
The most amazing part of itis the
ease of the procedure, which

Porcelain stoneware
Production manual
and methods of use

Volume available in the size cm. 21x29.7,

352 pages, numerous colour photographs and tables,
hard cover, with plasticised colour dust jacket.

Code CER 197 - 55,000 lira - € 28,41

In English language only

starts from production data al-
ready available on the production
data sheet of each product.

Once the system contains all the
information in the database (the
same is used to print out the pro-
duction data sheet), it is enough
toinput each month the total va-
lue of the costs to be partitioned,
and the total of each product de-
livered to the warehouse. All the
attribution and partitioning al-
gorithm is completely automated
and does not require experience
at all. It is enough to specify the
time lap for the cost analysis and
the results are available in few mi-
nutes. All the tables with the co-
st analysis can be printed out as
they are or, instead, directly tran-

sferred to EXCEL for further usa-
ge.

All the information is saved as a
function of the date, then each
change in a cost of a raw mate-
rial, in the personnel, in the pro-
duct data sheet, are effective from
the date of the change. Because
of this architecture (which isvery
accurate indeed) the cost of a pro-
duct may vary from time to time
(which, by the way it is what real-
ly happens), but it becomes sta-
ble over long period of analysis.

7 - CONCLUSIONS

Budget Master is a highly specia-
lized software package, tailored
upon the specific needs of the ce-
ramic tiles manufacturing. It is
with no doubt the product with
the best quality/cost ratio avai-
lable on the market. A unique fea-
ture of this product is the fact that
itisalready perfectly configured,
and this makes it possible to im-
mediately exact the results as
soon the data sheets are loaded.
If the data sheets are already avai-
lable in electronic format, they
can be directly loaded into the
database, reducing virtually to
zero the start-up time. If the da-
taisinapaper format, Expert Sy-
stem is available to help for the
datainput and to give all the pos-
sible assistance through the In-
ternet.
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