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1. Introduction

Nowadays, companies are faced with the most crucial pro-
blem seeking off to reduce the production cycle with mini-
mum effort costs. Firstly to even talk about the possibility
of shortening the cycle companies should characterize it
and get to know all of its components, and locate any errors
that might occur. The best way for achieving this goal is to
use some form of analysis of production cycle and extend it
by adding a process map. To choose proper methods enter-
prises should consider their current practical and financial
capacity. One of the optimal and easy analyzes that allows
to create an accurate map of the production cycle and esti-
mate non value — added time is the value stream map
(VSM) also known as Big Picture Analysis (BPA). In addi-
tion to BPA companies may also consider creating a map of
key processes implemented in the company (process map-
ping). The value stream map was created by a big company
(Toyota) and is still used mostly by the big corporations but
it is not so popular in smaller enterprises circles. Many
companies are specializing in creating the VSM for other
enterprises but it is of course associated with extra cost.
Small companies do not have financial resources to hire an
outsourcing company to prepare the VSM for them so they
do not use that analysis at all. VSM and process mapping
will allow enterprises to detect any disruption occurring
during the production cycle and help with making decisions
about how to eliminate them, and show how that elimina-
tion will change the length of production cycle.VSM can
also help small companies to improve customer service by
understanding what processes are not bringing any value to
the final good and hence the customer. After identification
of wasteful activities companies can eliminate them, which
will bring future benefits. Also VSM can be used in varia-
ble production but only after grouping similar parts of each
manufacturing product and after that creating general maps
for each group, so that way the company can always follow
what is happening during the production cycle. The paper is
structured of 4 section: introduction, literature review of
the VSM, methodology — practical use of both methods in
section 3 on the example of the production of recovery bo-
iler and last section — conclusion. The article gives a metho-
dology how the companies can use the VSM and process
mapping to understand and improve the production cycle
by themselves. It also gives a new approach because it sug-
gest connecting BPA and process mapping methods.

2. Literature review

First example of a map mostly similar to VSM or BPA
comes from a 1918 book called Installing Efficiency Me-
thods by Ch. E. Knoeppel [3] and it presents materials and
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information flows occurring in companies during produc-
tion cycle but it does not use the icons it just contains ar-
rows and very schematic designation. VSM was then used
at Toyota company and is now a widely used tool in many
enterprises. First symbols from value stream map were
mention in 1993 by Y. Monden in Toyota Production Sys-
tem book [5]and shortly after, Toyota company created full
value stream map for their own production cycle and cre-
ated the set of questions to help getting more specific infor-
mation about the processes. In 2005 the Nissan company
also used the BPA method and published it in a book called
the Nissan Production Way [6] but it does not contains any-
thing new it is. In 2007 series of articles of a related topic
appeared in Factory Management magazine and every ar-
ticle was also based on the Toyota example and using that
example the case studies were designed. Than the latest and
most simple version of something similar to BPA was cre-
ated by M. Aoki in All about car plants book but it is only
available in Japanese. Another point of view in which the
VSM can be helpful is to improve leadership in the company.
Emiliani and Stec [11] wrote an article about this problem
and showed that the map can be used not only for characte-
rizing the production processes but also for business pro-
cesses which can be useful for the management. VSM can
also be used to map service industry [11] and the article
gives a full instruction on how to do it on the example of
Enrolment Centre at the university. Most of the articles pu-
blished about VSM are very similar to each other and de-
scribe what is the method, than show the example maps and
propose some improvements to help reduce the length of
production cycle. The improvement depends on the case
study and it could be introduction of Total Productive Ma-
intenance tool [10], using the RFID technology in the supply
chain [12] or using lean philosophy to shorten the produc-
tion cycle [15]. First article [10] is very general on how to
actually implement it in the company and it does not give
a full instruction on how to create the VSM map. Second
one [12] also does not focus enough attention on the map
but in details presents how to use the RFID application. The
third one [15] gives the reader the idea what should be shor-
tened like reduce set up time, process defect and basically
reduce the production lead time and how the VSM map
should look like after. In February 2014 appeared an article
[13] which is actually a literature review from the past 15
years about VSM, describing 57 other articles and classify-
ing them into 11 categories each with different problem
with BPA such as creating maps lacking information about
making changes in the processes, maps that are missing in-
tegration between processes or maps that cannot be created
because of too flexible production. The article is very help-
ful from the scientific point of view but it is not very practi-
cal for the companies wanting to use that method. In Poland
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most articles published about BPA are written by J. Czerska

[9] and to understand the whole process of creating VSM

according to the author it is best to use many sources. Each

source includes different information and it is missing full
step by step tutorial of how to actually implement it in the
company. Average company with no proper knowledge of

BPA can have difficulties with understanding the creation

process of it. None of the articles about VSM combines

both analyzes the VSM and the process mapping which jo-
ined together can be more effective and most of the articles
give a very general point of view on the matter.

BPA is created based on the presentation of flows occurring

in the company presented on a piece of paper in the form of

map. Best way to build Big Picture map is to use sticky
notes that are going to be placed on a large sheet of paper.

Then, after the final map has been created, VSM can be

transformed and saved as a computer file using for example

Microsoft Visio software. BPA helps to increase customer

satisfaction, reduce the number of defects and damaged

products by locating were they are forming and also reduce

production costs. BPA also facilitates the selection and im-

plementation of new techniques in the enterprise through

a detailed indication of the places that need improvements

and / or changes.

BPA consists of five stages that must be carefully carried

out to ensure appropriate determination of the production

cycle duration:

I. Customer requirements — what can the enterprise do to
fulfill customer needs, identification of customer
expectation.

II. Flow of information — that allow to define the terms of
cooperation with suppliers and clients.

I11. Material flows — the detailed course of operations oc-
curring in the company, how the entire order process
looks like.

IV. The combination of material flows and information
flows — that influence the production flow on material
requirements planning.

V. Supplement of analysis — define the total production
cycle time and the value-added time and determine
what are the components of value-added time.

3. Methodology — case study — production process of
recovery boiler

In order to conduct the Big Picture analysis the company
should answer a set of specific questions relating to custo-
mer requirements, and material and information flows as
well as the connections between them. Answers to these
questions are presented in five stages that were described in
section 2. Then, in accordance with the information conta-
ined in the presented analysis stages, schematic map was
created. After finishing VSM, the company can create pro-
cess maps for all the processes mentioned in VSM. For the
purpose of this article, one process was selected: ,,submit
order” and taken under closer look to design the process
map for it. The process maps can be made for any processes
from the value stream map that the company chooses and
considers important. They will help to better understand
and see which actions are unnecessary, whether all the
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documentation during the process are needed, how the in-
formation flow looks like and which action can be elimina-
ted. Best way to choose which processes are not needed is
to analyze which are bringing some values to customers
and which are not. Companies do not have to improve every
single process if they consider that the process is working
correctly and fluently the can leave it as it is.

Data contained in the article come from the company produ-
cing industrial water and steam boilers and other components
for the energy industry (e.g. superheaters, water heaters,
membrane walls, reducing stations, separators, collectors,
compensators etc.). It is a small company employing 128
people including 60 manufacturing workers. The maps
were created after the measurement, observation and fami-
liarizing with the technological documentation of one
chosen product in this case the recovery boiler OSS5. Ma-
nufacturing process was generalized because the original
technological process is reserved. The amounts of mate-
rials and execution times were given by the company and
summed up showing final execution time of each process.
The industrial boilers are made only for special order whe-
reas other smaller products are manufactured in mass pro-
duction. In between the mass production the company is
manufacturing the special order boilers. Also every produc-
tion of boiler uses the same manufacturing processes but in
a different order with the same materials in different dimen-
sions and types, so it is not a typical unit production.

Step 1. Customer expectation

1. What product will be analyzed?

We analyze the recovery boiler OSS5.

2. What are the required delivery dates and what is the requ-
ired amount of delivery?

The company must provide boiler within 3 to 4 months.
Required amount: 1.

3. Is there a large variety of manufactured products?

Yes, each boiler is unique and they are made according to
the contract.

4. Are all the products delivered to the customer on time?
Yes, all products are delivered on time. The company does
not accept infeasible orders.

5. How many deliveries of industrial boilers the company
should deliver in a year?

5 to 6 boilers within the year but every boiler is a different.
6. How are the products protected during transportation?
The product requires adequate protection during transport,
but the boiler itself is not packaged. It is too big to be packed.
7. Does the customer has a supply of the product?

No. These are single products made for special order.

8. Are there any damaged delivery or complaints about the
products?

No. The boiler must not be delivered if it has some draw-
backs also the product cannot be shipped to the client if it
did not pass all the required tests.

Step 2. Information flows

1. How many orders are rejected during the year?
Approximately 5 orders per year.

2. What department or which person receives information
about placing an order?
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Chairman of the company.

3. What is the waiting period to process this information?
4 days plus 1 day for auction.

4. How does the order process look like?

First, the information about the order reaches the Chair-
man, who after the acceptation transmit it to the team of
engineers, who design the boiler. Then, further information,
or final design of the boiler is transferred again to the Cha-
irman, who must again accept it. After that the project is
turned to the work managers. In the last phase the project is
transmitted to the manufacturing department. The offer can
be accepted only if the company has won the tender.

5. Does the company cancel any supply deliveries?

No.

6. What is the amount of raw materials needed to manufac-
ture the product?

Indicative amount (without screws, nails, caps, etc.): 200
units of various diameters metal pipes (types of metal pi-
pes: K10,K18,10H2M,15HM,16), 100 units of sheet metal
(types of metal: 13JS,18JS,H18JS,H25N20S2,St36K
in size sheet: 1000x2000, 1250x2500,1500x3000 mm),
1 pump and 1 can of paint. The company orders pipes and
sheets metal in units because this is how the suppliers sell
this kind of materials. Also when designing the boiler the
company sets demand for materials in units.

Step 3 Physical flows

1. How many products the company produces in a year?
The company produces 5 to 6 boilers during the year. Com-
panies currently are not able to produce more boilers becau-
se of the length of the production cycle.

2. How many different semi — finished goods have to be
manufactured to assembly the complete product?

16 parts of semi — finished goods.

3. Are all the products delivered on time?

Yes, the term of delivery is predetermined and cannot be
changed.

4. What is the frequency of the supply of raw materials?

1 time a month.

5. How are the raw materials packed?

Raw materials are supplied in containers or in the case of
tubes and sheets without packaging.

6. How long does a delivery take?

From day 7 to a maximum of 1 month.

7. How many suppliers now have the company?

currently about 6 suppliers.

Questions about the internal processes in the company

1. What are the main elements of the manufacturing process?
Providing material, bending and cutting of sheet metal and
pipes, drilling, machining, welding, annealing, studded si-
gns, painting, assembly, testing the boiler, transporting to
the customer.

2. How long does the production cycle take (minimum and
maximum length)?

Minimum duration of the production cycle lasts 73,55 days
and a maximum of 79,8 days.

3. Where are the operation of storage?

On the production floor.

4. In which moments does a quality control occur?
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Quality control is performed after every manufactured
item. The quality control department is responsible for the
control. Errors are corrected up to date.

5. Is there re-processing of the product during manufactu-

ring?

Yes the boiler is constantly re-processed until all the parts

are assembled.

6. What are the execution times of the individual elements?

* cutting sheet metal and pipes — also it depends on the
pipe diameter and the sheet thickness (from 3 min. to
25min.) — for cutting pipes average time is 7 min. times
193 units (7 x 193 = 1351 min. = 3 days) and for cutting
metal sheets average time is 15 min. times 87 units (15 x
87 = 1305 min = 2,9 days),

* bending sheet metal and pipes — it depends on the pipe
diameter and the thickness of the metal sheet (10 sec. to
3h) — for bending pipes average time is 33 min. times 52
units (33 x 52 = 1716 min. = 3,8 days) and for bending
metal sheets average time is 157 min. times 8 units (157
x 8 =1256 min. = 2,8 days),

* drilling in pipes and metal sheets — average time for dril-
ling in pipes is 4 min. times 168 holes (4 x 168 = 672
min. = 1,5 days) and for drilling in metal sheets is 8 min.
(8 x 62=496~=1,1 days),

* machining (lathe, borer, planning machines, milling ma-
chines, grinder etc.) (from 3 min. to 30 min.) — average
time of all processes is 28 min. times 193 parts and it is
done in 2 shifts that way it takes less days (28 x 193 =
5404 min. = 12 days divided into 2 shift is 6 days),

* oxy — acetylene welding (from 10min. to 30 min.) — ave-
rage time for pipes and metal sheets welding is 30 min.
times 47 parts (30 x 47 = 1410 min. = 3,1 days),

+ automatic welding (from 10min. to 30 min.) — average
time is 20 min. times 159 parts done in 2 shifts (20 x 159
= 3180 min. = 7 days divided into 2 shifts is 3,5 days),

 annealing — average time for this process it 2 min. times
206 parts (2 x 206 =412 min. = 1 day),

» marking sings (from 10 sec. to 1 min.) — average time is
1 min. times 280 units (1 x 280 = 280 min. = 0,6 day),

* painting of all processed parts — 2 days because of the
drying process,

+ assembly of the final parts, fittings and water pump —
average assembly time of the final product takes 3 days,

* test — hydraulic trial — to carry out the test the company
needs 2 days.

7. What types of inspection are carried out?

Visual inspection, leak test, inspection of welds, spatter

control, ground control elements.

8. How much time is used in workstation during the day?

7.5 hours. People working on gantries — 4h.

9. How many people operate the workstation and whether

this number is permanent?

From 1 to 3 persons in post production. 2 employees in the

tool workstation and 5 employees in the quality control de-

partment. Number of production workers is constant.

10. How much time do the machines require for tooling

changeover?

3-4 hours.

11. How many and what storages have the company?

Just one open storage.
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12. What is the bottleneck in the company and where is it
occurring?

Bottlenecks occur on a workstation with automatic welding
machine and large scale automatic bender. They are caused
by excessively long tool change time of the machines,
which, depending on the ongoing manufacturing process
takes from 4 to 6 hours.

Step 4: The combination of physical and information flows
1. What information about the schedule are required at
a given stage of the process?

Employees receive verbal instructions given by the engine-
ers from the designing department.

2. What kind of work instructions are created?

Instructions are transmitted orally by foremen. In addition,
a person working on automatic cutter, receives the appro-
priate data in the form of paper, which he introduces to the
cam software.

3. How are information and instructions sent (sages of trans-
mitting information)?

Client -> Chairmen -> Designing engineers -> Chairmen ->
Foremen -> Suppliers -> Manufacturing

Step 5. Determining the length of production cycle and non
value added

The entire production cycle lasts a minimum of 73,55 days
and a maximum of 79,8 days. Non value added time in this
cycle is a total of 30,5 days and includes queue time before
process 14,5 days (including total of 5 days for employees
breaks), setup time 9,1 days - the time needed to search and
provide tools, time needed to familiarize employees with
work instructions, time needed for failure detection and
time for tool changes (including 3 days for searching tools,
2 days for failure detection and 1,5 day for instructing em-
ployees and 2,6 days in total for tool changes), run time —
sum of manufacturing and business processes min (43,05 —
max 49,3 days), waiting time after process (3,6 days) and
motion time (1,8 days). Non value added time would be
longer if the company had to design the product from
scratch but they received general project of the boiler and
the only task for the producer was to select proper materials
recount if everything will work correctly and add few chan-
ges so that the boiler could be produced properly. To shor-
ten the existing non value added time the company can use
some of Lean Manufacturing methods such as 5S, Visual
Control, Kaizen etc. To even consider shortening non value
added time it is best to start with shortening setup time whi-
le taking under consideration companies financial capacity.
Only one thing from setup time cannot be eliminated com-
pletely because the company does not have sufficient finan-
cial capacity to implement the SMED method. Value added
time is 40,3 days and it contains manufacturing and busi-
ness processes that add something to the product from the
customer perspective (sum of designing the product and the
manufactory processes from cutting pipes and sheets metal
to hydraulic tests). Based on information given by the com-
pany in clear operating time with business time the produc-
tion system would look like the one created on BPA map.
It is important to remember that in best interest of the compa-
ny is to try to achieve best possible results with production
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system efficiency because every downtime would mean
a great financial loss and since it is a small family company
they could not afford it. However if the given data from the
company were more objective than the efficiency would
probably be smaller.
When creating Big Picture map, it is best to use existing
icons, which are divided into material flow icons (proces-
ses, manufacturing processes with the information about
how many people are working on the work station, outside
sources- client, supplier, track shipment, inventory with in-
formation about the type of storage, shipping arrows and
data boxes with the information about the process, what
machine is going to be use, information about number of
defects etc.), flow icons (electronic or manual information
flow) and general icons (time icons, operators and quality
control icons with the correct percentage of damaged pro-
ducts/parts). The top part of the map (fig. 2) shows what
happens when the client orders the product and how long
each stage is taking, from placing an order and selecting an
offer to designing the product and production plan until or-
dering raw materials from the supplier needed to manufac-
ture the final goods. The bottom part of the map contains
information about manufacturing process, which processes
are submit under control and what is the percentage of qu-
ality control. Data boxes includes machines used in manu-
facturing process, execution time, efficiency percentage,
number of shifts, workstations, other required for process
information and number of part that have to be made. Info
about the delivery size from a supplier and to the client,
about the storages used by the company and about reclama-
tion are also included on the BPA map.
To define how big is non value added time for each manu-
facturing process companies should measure how long every
process takes and how much time do employees waste for
not needed activities. In this example appropriate measure-
ments were made during visits at the company and based on
that established the percentage of each non value added acti-
vity (calculated from total time of manufacturing processes
which is 36,3 days):
* 40% for queue time before process, 25% for setup time,
10% for waiting time after process, 5% for motion time.
After the BPA map (fig. 2) was created the length of the
production cycle was determined.

Process mapping

Data for the process map were collected during the visits in

the company an observation of their work. Each process has

a beginning — input, the end-output and a specific owner, or

the person responsible for its implementation, as well as

a specific purpose such as to provide the raw materials for

production. The process map also includes the documents

accompanying processes and decisions. The easiest way to

present a final process map is to build a block diagram with

the appropriate markings and description how to read them.

Process map shows:

* management processes(e.g., financial management, cu-
stomer acquisition),

* main processes (e.g., design, production, implementa-
tion of the contract),

+ auxiliary processes (e.g. logistics).
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Properly created process map enable the company to con-
trol operation of the selected process.

The analyzed process is submit order and process map
icons used to create the map are explained in table 3. The
map shows what departments the information are passing
through, what decisions are made and what kind of docu-
ments accompany each action (fig. 2). The process owner is
the chairman of the company. Each process has a person
responsible for it. Most of the documentation flow in the
process is traditionally held. The manufacturing process
was characterized in previous BPA map, so to avoid illegi-
bility it is put on the map as a complex process. Thanks to
this the map is more readable. Another complex process is
the process of transport. Transporting the products require
special preparation due to the fact that the product is oversi-
zed cargo. The transport route planning is very complicated
and the company needs to have all the needed permits.
In view of the fact that the products are oversized cargo
often arise various problems such as the need to disassem-
ble the traffic lights on the transportation rout. The compa-
ny does not use any software to help with the process and
that is why it usually takes the company almost 7 days to
finish preparation and planning. An improvement to this
complex process would be to use software that helps to plan
the transport routes and start the process of planning a route
before the actual finishing of the boiler, which will signifi-
cantly save time. Companies should create process maps
for every process from the BPA analysis.

4. Conclusions

VMS help to determine length of the production cycle and
visualize how the entire process looks like and connected
with process maps can give companies better understan-
ding of what are the main wastes during the production cyc-
les. If the company would take every processes especially
business processes from the VSM and create a separate pro-
cess maps for them than it will give the information about
links between business cells and production cells and helps
to better visualize parts of production cycle and reduce
excess documentation if needed. So process maps are
extension of VSM and thanks to that the final map is more
clear. If companies were try to put all information from pro-
cess maps on BPA map than it would become unreadable.
Creating the maps should not give any problem to the people

50 - 43,05

Figure 3. PLT before improvements
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forming it and it is not related with adding any extra costs.
To create VMS the enterprise does not have to hire a person
from outside but just needs to appoint the team with the
leader and give them all the information about production.
The map does not have to even be created using any softwa-
re. For better understanding the value stream map it is good
to create the process maps along with it. After that the deci-
sions about which processes are unnecessary can be made
and those processes can be removed. To eliminate non va-
lue added time the companies should remember to first look
for the most profitable and easy solution like 5S method or
visual control and start with those because it can significan-
tly reduce the waste. Sometimes the easiest solutions are
overlooked and treated like unnecessary and the companies
should remember to never have such an approach.

In given example it is possible to reduce non value added
time by 6,5 days as it is seen on given charts (fig. 3 and fig. 4
with Production Lead Time diagrams) if the company wo-
uld implement 5S method and visual control which are not
described in this article due to space limitations. That way
non value added time was 24 days. The shortened time wo-
uld be more sufficient if analyzed company could apply
SMED method. Based on conducted analysis the general
non value added time is not very high and the production
cycle of the tested company works fluently but there are
always ways to make it better and more sufficient.
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Abstract:

The paper shows a brief history of the Big Picture analysis
and practical example of creating value stream map based
on company manufacturing industrial boilers for special
order. Production of boilers is in the presented case the ad-
ditional task and it is manufactured in between the normal
mass production of other products produced by the compa-
ny. BPA delivers information about customer’s require-
ments, information and physical flows and the impact of
manufacturing on material planning. Thanks to creating
a VSM, determination of the length of production cycle and
non value added time were established. Determination of
the non value added time allows for the selection of appro-
priate methods for their elimination. However, these me-
thods must be feasible to implement by the company and
not exceed the company financial capabilities. For the ana-
lysis of BPA to be more detailed, creating a process map for
the selected business process ,,submit order” was proposed.
Process map should be created for each process located on
the VSM map, with the exception of manufacturing pro-
cesses, in order to show links between business cells and
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production cells and how the flow of information looks like
when business processes are performed. It gives companies
the chance to check whether any actions are unnecessary
and whether or not there is an excess of documents during
process. Article draws attention to the affordable possibility
for companies to monitor production using simple tools
such as BPA and mapping processes, enabling organiza-
tions to visualize the production cycle and try to take action
to improve it and eliminate the excessive documentation.

WYKORZYSTANIE ANALIZY BIG PICTURE I MA-
POWANIA PROCESOW DO OKRESLENIA CZASU
TRWANIA CYKLU PRODUKCYJNEGO

Stowa kluczowe:
analiza Big Picture, mapowanie procesoéw, okreslenie dtu-
gosci cyklu produkcyjnego, Lean Manufacturing.

Streszczenie:

Artykut pokazuje krotka histori¢ analizy Big Picture i prak-
tyczny przyktad stworzenia mapy BPA na podstawie firmy
zajmujacej si¢ produkcja kottow wielkogabarytowych na
zamoéwienie i innych produktow na potrzeby przemystu
energetyki. Produkcja kottéw wielkopiecowych jest w ana-
lizowanym przypadku zadaniem dodatkowym i realizowana
jest migdzy normalna produkcja seryjng innych produktow
wytwarzanych w przedsigbiorstwie. Analiza BPA dostarcza
informacji na temat wymagan klienta, przeptywow infor-
macji i przeptywdéw materiatlow oraz wptywu przebiegu
produkcji na planowanie materiatowe. Dzigki stworzeniu
mapy mozna okresli¢ catkowity czas cyklu produkcyjnego
i czas wartosci dodanej oraz pokaza¢ jak wygladaja prze-
ptywy w firmie i przez jakie dzialy albo jakie osoby prze-
chodza dane informacje. BPA jest pewna metoda sieciowa,
ktéra pozwala okresli¢ czasy operacji, waskie gardta, stany
zapasow, zlokalizowac gdzie i jak przeprowadzane sa kon-
trole i ogolnie $ledzi¢ przebieg produkcji. Okreslenie czasu
niedodajacego wartosci pozwala na wybdr odpowiednich
metod pozwalajacych na ich eliminacj¢. Nalezy jednak pa-
migtaé, ze metody te musza by¢é wykonalne do wdrozenia
przez dang firme i nie moga przekracza¢ ich mozliwosci
finansowych. W celu skrocenia czasu nie dodajacego war-
tosci mozna wykorzystaé narzgdzia z Lean Manufacturing.
Aby analiza BPA byla bardziej szczegétowa zaproponowa-
no stworzenie mapy proceséw dla wybranego procesu biz-
nesowego ,,ztozenie zamowienia”. Mapy procesow powin-
ny by¢ tworzone dla kazdego procesu znajdujacego si¢ na
mapie VSM, z wyjatkiem procesow wytwarzania w celu
pokazania powigzan komorek biznesowych z komorkami
produkcyjnymi i sprawdzenia czy ktore§ czynnosci sa
zbedne i czy nie wystgpuje nadmiar zbednych dokumen-
tow. Artykut zwraca uwage na mozliwos¢ przystgpnego dla
firm $ledzenia przebiegu produkcji z uzyciem prostych na-
rzedzi, jakimi sa BPA i mapowanie proceséw, dzigki czemu
firmy moga zwizualizowa¢ cykl produkcyjny i staraé sig¢
podejmowac dzialania dazace do jego usprawnienia i elimi-
nacji nadmiernej dokumentacji.
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