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AbstratThe pro�t maximization is the most ruial task these times. This thesis deals withthe saving proesses in one of the biggest and most suessful ompany in the CzehRepubli - �koda Auto a.s. - and departments that enter into suh proesses. Themost ommon way to inrease the pro�ts is to lower the osts. We will investigatehow are general miroeonomis rules related to the real business environment in thisompany. We will analyze theory of the �rm and struture of the osts to proposea theoretial bakground to the problem of osts optimization. We would like todesribe the proesses in �koda Auto a.s. in a wider ontext in order to understandhow enormous and ompliated the struture of the ompany is. �koda Auto a.s.uses modern ompany management instruments to manage its ash �ow and pro�tin order to sueed in today's extremely ompetitive market onditions. We will talkabout the most important units in the whole proess of optimization and we will alsodesribe some partiular steps whih lead to ost savings.JEL lassi�ation: D21, D24, M21, M31Key words: prodution, optimization, osts, pro�t, prie, potential, businessAbstraktMaximalizae zisku je v sou£asné dob¥ nejd·leºit¥j²í úkol kaºdé spole£nosti. Tatopráe popisuje proes optimalizae náklad· v nejv¥t²ím pr·myslovém podniku v�eské republie - ve �kod¥ Auto a.s. - a odd¥lení, které vstupují do tohoto pro-esu. Nejb¥ºn¥j²í zp·sob, jak zvý²it zisk, je sniºování náklad·. Abyhom mohlielý problém kvali�kovan¥ posuzovat, poloºíme nejprve teoretiké základy. Popí²emeteorii �rmy a strukturu náklad·, abyhom teoretiky nastínili pozadí problému obti-malizae náklad·. Ukáºeme proesy ve �kod¥ Auto a.s. v ²ir²íh souvislosteh, abym¥l £tená° p°edstavu, jak je organizae spole£nosti rozsáhlá a komplikovaná. �kodaAuto a.s. pouºívá moderní nástroje k °ízení �nan£níh tok· a zisku, aby byla nadne²ním trhu konkureneshopná a dosahovala o nejlep²íh výsledk·. Budeme ana-lyzovat £innost nejd·leºit¥j²íh odd¥lení a popí²eme konkrétní kroky, které vedou kúsporám.Klasi�kae JEL: D21, D24, M21, M31Klí£ová slova: výroba, optimalizae, náklady, zisk, ena, poteniál, byznys
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1 Introdution
I wrote my bahelor thesis �Optimization of material osts in �koda Auto a.s.� whilebeing in this very ompany on trainee position in Tehnial Changes Department(within Prodution Area). This thesis presents a omplex material whose ruialChapter 4 widely desribes the operations in �koda Auto a.s. related to the opti-mization of material osts as well as the funtions of individual departments enteringinto the optimizing proess (with fous on the Prodution Area).The thesis is divided into two main parts - theoretial and pratial. Beause of thisstruture, the thesis is unique in the way that it ombines the neessary theoretialbakground as well as the ase study of one of the biggest ompanies in the CzehRepubli. Few aademi studies like this have been elaborated so far beause themost of the ompanies deal with these topis internally and their fous on the theoryis very limited. Furthermore, the thesis is suggesting several reommendations forimprovements and further researh.In the �rst Chapter, �koda Auto a.s. ompany will be introdued; I will outline briefoverview of from its long history, provide general data about the ompany as well asthe main priniples of its orporate philosophy. I will also desribe the organizationof �koda Auto a.s. for better understanding of the ompany's funtioning.The seond Chapter summarizes the most important theoretial phenomenons whihappear in prodution and osting areas of an automotive ompany. These phe-nomenons are based on exat mathematial de�nitions and illustrated by appropriategraphs. In my opinion, theory is underestimated these times but knowledge of allimportant terms and ability to apply them in pratie is very important. In general,theoretially eduated manager ould better estimate the impat of his deisions.The management of the ompanies passed through great development in last deades.Customer is in the enter of interest of produers, ompanies have more optimizedstrutures and employ more eduated and motivated people to reah higher produ-tion and better quality of produts. The third Chapter deals with - in order to ahievebetter understanding - internal and external problems that the ompany must handle.Controlling monitors internal proesses from the eonomial point of view, ollets3



1 Introdutiondata and suggests solutions to divergene from the ompany's plans. On the otherhand, Marketing fouses on ustomer, ollets data from the market and suggestssales strategy. Chapter Three desribes the theoretial approah to these areas aswell as their onrete partiular ativities and funtions in �koda Auto a.s.The ruial hapter of the thesis is Chapter Four. Using the available internal ma-terials of �koda Auto a.s., I reated well arranged struture desribing optimizationof material osts in the ompany. Sometimes, suitable diagrams are used, for betterimagination of the proesses, whih are fully in aordane with the orporate iden-tity of �koda Auto a.s. My analysis ould also serve as an introdution to the mutualrelationships among departments, i.e. as a desription of the �ommuniation net� in�koda Auto a.s. In the end of this Chapter, I suggest hanges in one of the proesses.This Chapter ould be also used as eduational material for managers and employeesof �koda Auto a.s.1.1 HistoryCar prodution has long tradition in the Czeh Republi. In 1905, �rst vehile wasonstruted in Mladá Boleslav by Mr. Klement and Mr. Laurin and this at was theorigin of the biggest manufature on the Czeh territory. [14℄ Two years later, theompany had already 600 employees and the produt supply was inreased. After agreat �re in one of prodution halls, Mr. Klement and Mr. Laurin deided to mergetheir �rm with the onern �koda in Pilsen with validity from 1th January 1925.After the Seond World War, during whih the ar prodution in �koda fatories wasreplaed by war material prodution, �koda onern was nationalized and dividedinto two smaller ompanies, one based in Pilsen and the seond one being based inMladá Boleslav. At the same time the industrial fatories in Vrhlabí and Kvasinywere inorporated into Mladá Boleslav-based �koda ompany. During the years 1960� 1970 new plants had been launhed; this expansion an be onsidered as the be-ginning of the mass ar prodution with 120,000 ars a year. In 1989, �koda, atthis time relatively small ompany, was looking for the strategi partner in order tosueed in the European ompetition. After several negotiations with world leadingar ompanies, on 28th Marh 1991, the ontrat was signed with German onernVolkswagen with the objetive being �koda's prodution of 400,000 ars a year by theend of the entury. In 1991, �koda also elebrated 5 millionth produed vehile. Themerger opened aess to Volkswagen's know-how. The ooperation in both �koda'sand Volkswagen's units signi�antly aelerated and improved tehnial developmentas well as management approahes. The biggest impat was on the Quality andTehnial Development departments. During past 20 years, �koda Auto a.s. has4



1 Introdutionbeen onstantly proving its exeptional position within the Volkswagen onern andits potential and ideas whih are ontinuously o�ered to its ustomers.1.2 General Data�koda Auto a.s. is developing, manufaturing and selling high-quality and environ-mentally friendly automobiles, genuine parts and aessories. Today, �koda Auto a.s.is joint-stok ompany with the ontributed apital of CZK 16,708,850,000; the onlyshareholder is Volkswagen international Finane N.V. The main statutory organ isseven-memebered Board of Management omposed from the hiefs of single Areas.The Chairman of the Board is Prof.Dr.h.. Winfried Vahland.On 12th Otober 2011, �koda Auto a.s. has produed its 10 millionth vehile in thefatory in Mladá Boleslav, and on 30th January 2012, �koda Auto a.s. has produedits overall 14 millionth vehile sine 1905. Fourteen-millionth ar was �koda Superbof the Laurin&Klement speial edition rolled-o� the assembly line at the fatory atKvasiny. With a total prodution of 879,200 vehiles in 2011, the ompany sold moreautomobiles than ever in its 117-year history. Until the 2018, annual �koda Autoa.s. sales are planned to inrease to at least 1.5 million units. In order to aomplishthis goal, �koda Auto a.s. has begun the largest model o�ensive of its history. Theompany has inreased its model series from 1 to 7 sine 1991. At the moment, Fabia,Otavia, Roomster, Superb and Yeti models are being produed. With the small arCitigo produed in Slovakia and the ompat sedan Rapid produed and sold only inIndia, the sixth and seventh model series elebrated their sales premieres at the endof 2011. In the oming years, �koda Auto a.s. wants to introdue one new modelin the market every six months on average. Further, �koda Auto a.s. ontinues theonsistent internationalization of the brand, partiularly fousing on strong growthin the emerging markets of China, Russia and India. Company operates on morethan 100 markets worldwide.The headquarters and the biggest fatory of �koda Auto a.s. is in Mladá Boleslav;the fatory inludes assembly lines of models Fabia and Otavia, 3 stamping fato-ries, 4 weld assemblies and 2 painting failities, 2 steel mills, produing of gearboxesand motors, potting shed and so on. For better imagination please see Appendix,where the map of the plant in Mladá Boleslav is depited. Subsidiaries are loatedin Kvasiny (the assembly line for Superb and Yeti, 1 stamping fatory, 1 weld assem-bly) and Vrhlabí (the assembly line of Roomster and Otavia). Furthermore, thereare additional assembly lines in India, Russia, China, Slovak Republi, Ukraine andKazakhstan. [13℄ Into these states are often exported only dismantled ars whih are5



1 Introdutionsubsequently assembled in the partiular assembly line1.1.3 Organization of �koda Auto a.s.�koda Auto a.s. is divided into 7 Areas and ira 60 Organizational Units. Fur-thermore, eah Organizational Unit is divided into Speialized Departments2 andeah Speialized Department is divided into Centers. The Organizational Units andSpeialized Departments are headed by managers, the eah Centers are headed byoordinators. Areas and most important Units are supplemented by personnel statis-tis. �koda has 26,480 employees3 inluding loaned personnel. [17℄1. Area �G�, Board Chairman (1,106 employees), inludes some very importantOrganizational Units like Quality (812 employees), Produt Management orAudit.2. Area �E�, Commerial A�airs (810 employees), is responsible for a wide rangeof ativities in the ompany. It provides e�etive �nanial management in theompany in order to ensure long-term eonomi stability of �koda Auto a.s.Main Units are Controlling (222 employees), Aounting or Legal A�airs.3. Area �P�, Sales and Marketing (1,137 employees), is responsible for the sales ofboth new and used ars, aessories and post-sales servies. Among the aimsof this Area belong the improvement of the image of the ompany's brands onthe present markets as well as introduing the ompany's brands to the newmarkets. �koda Auto a.s. is well known for its �Human Touh� philosophythanks to this Area. Main Units are Sales Management and Marketing (153employees).4. In area �V�, Prodution and Logistis (20,693 employees), vehiles and ompo-nents prodution and brand logistis are the most ruial tasks. I was a traineein Speialized Department of Tehnial Changes in Area �V�.5. Area �T�, Tehnial Development (1,714 employees), is responsible for oordi-nating the developments of designs, vehiles, interiors and eletroni systems.1The reason behind this proedure are high tari�s on import of �nished produt in these ountries;therefore, �koda Auto a.s. usually onludes an agreement with partiular state that it willinvest money in the ountry and reate new working opportunities. In exhange for that, �kodaAuto a.s. reeives lower tari�s on imported parts. There are three stages of dismantlement:SKD � Semi knoked down, MKD � Medium knoked down and CKD � Completely knokeddown.2There are ira 150 Speialized Departments.3Report on the state of personnel, intern material of Human Resoures Planning (�ZP Unit�),situation at 30.4.2012. 6



1 IntrodutionOne part of Area �T� is the Speialized Department of Cost Optimization, whihleads the optimization proesses in the whole ompany. It manages the projetsand sets deadlines and �nanial targets.6. Area �Z�, Human Resoures Management (709 employees), follows the motto:�Reruit, Develop and Retain Motivated Employees�. It plans Human Re-soures, selets and trains employees, supports innovations and improvementproposals.7. Area �N�, Purhasing (194 employees), is responsible for purhasing produtionand operating materials. Its main objetive is to redue osts of material anddetermining and optimizing the supplier struture.1.4 Poliy of �koda Auto a.s.�koda Auto guarantees following priniples whih are the implementation of itsgrowth strategy:� To guarantee the top quality of produts as the ustomers expet.� To ful�ll all requirements whih arise from laws, regulation and ethial prini-ples.� To measure and evaluate proess performanes and, if needed, determine mea-sures to ontinually improve the ompanys' produts, proesses and servies.� To improve environmental redibility by ontinually reduing pollution, usenatural resoures and energy in a responsible manner, apply environmentallyfriendly tehnologies and use as many re-usable materials as possible. We alsomotivate our ontratual partners to do the same.� To ontrol and protet our data, assets and information.� To onstrut balaned and fair relationships with our ontratual partners andthe publi.These priniples are also ful�lled in its saving proesses.
7



2 Theory of the Firm
Firstly we have to preisely formulate miroeonomis relations in order to study theproesses in �koda Auto a.s. I will de�ne the terms whih are - in my opinion - themost important in deisions of the managers in real business. Theory is the basis ofevery �eld of human's interest. Of ourse, the pratial proesses ould be often verydi�erent from theoretial bakground but knowledge of theoretial terms providesbetter omprehension and opens new perspetives. The same is valid for �koda Autoa.s. and that is why this Chapter is so important to study.Automotive industry is an example of oligopoly1 with di�erentiated produt. It isvery di�ult to enter the automotive market beause of huge initial osts. Thereforethere are only several �rms in the market. Oligopoly with di�erentiated produtis a situation in whih ompanies produe goods whih are onsidered di�erent byonsumers. Besides produt quality, marketing and image of the brand (see Setion3.2) play deisive roles in the eyes of ustomers. It is very di�ult to sueed in suha ompetitive environment, so managers' deisions, often based on miroeonomisrules, are extremely important for eonomi health of a partiular ompany.Any eonomi deision is a balaning at between osts and revenues (bene�ts). Ifan appropriate deision is going to be made, we must have the right osts alulated.We will start with prodution theory and then we will move to struture of the ostsand ost urves.2.1 ProdutionThe way people get inome is through produing goods that other people want tobuy and selling those goods with a pro�t. Prodution inludes prodution of goods,selling of goods and �nanial servies. Without prodution we would have had pureexhange eonomy where market players own some bundles of goods in the beginningand they exhange their goods in order to gain higher utility. However this theory1An oligopoly is a market form in whih a market or industry is dominated by a small number ofsellers (oligopolists). 8



2 Theory of the Firmdoesn't explain how from ertain goods and servies (inputs), other goods and servies(outputs) an be reated. A �rm is limited by ustomers, ompetitors and nature inthe beginning of prodution proess. We will fous on onstraints aused by nature.There is always maximal amount of output whih an be produed from partiularinputs.Objetive of this Setion is to understand position of prodution theory in miroe-onomis theories and its simpli�ations, to understand tehnologial onstraints ofthe produer in terms of miroeonomis, to understand relations between sale ofprodution and output, between prodution in long term and short-term period andrelations between output and partiular input (espeially relations of marginal andaverage produt).2.1.1 Mathematial De�nitionsMiroeonomis theory of the �rm is based on exat mathematis rules. In thisSubsetion we will present all required de�nitions for our purposes. I quote themfrom [7℄.De�nition 1 (Mapping) Let A and B be nonempty sets. A mappingof the set A to the set B is an assignment, whih assigns to eah x ∈ Aexatly one element of y from B. This element y we usually denote f(x).The symbol f : A → B stands for a mapping f from A to B.De�nition 2 (A funtion of one variable) A funtion of one realvariable (a funtion for short) is mapping f : A → B where R is set ofReal Numbers and M is a subset of R.De�nition 3 (Inreasing funtion) A funtion f : M → R is inreas-ing on an interval J , if for eah pair x1 and x2 ∈ J , x1 < x2, we have theinequality f (x1) < f (x2). The notion of dereasing, non-dereasing andnon-inreasing are de�ned in an analogial way.De�nition 4 (Monotony) By a monotone (stritly monotone respe-tively) funtion an the interval J we mean a funtion, whih is non-dereasing or non-inreasing (inreasing or dereasing respetively) on J .De�nition 5 (Limit of a funtion) We say that A ∈ R
∗is a limit of afuntion f at the point c ∈ R

∗, if
∀ε ∈ R, ε > 0∃δ > 0∀x ∈ P (c, δ) : f (x) ∈ B (A, ε) ,where P (c, δ) is puntured neighborhood of c and B (A, ε) is neighborhoodof A.De�nition 6 (Continuity) We say that funtion f is ontinuous at

c ∈ R
∗, if limx→cf (x) = f (c). 9



2 Theory of the FirmDe�nition 7 (Derivation) Let f be a real funtion and a ∈ R. Thenderivation of f at the point a is de�ned by
f ' (a) = limh→0

f (a + h)− f (a)

h
.De�nition 8 (Convexity) We say that f : I → R is onvex on interval

I, if
∀x1, x2 ∈ I∀λ ∈ 〈0, 1〉 : f (λx1 + (1− λ) x2) ≤ λf (x1) + (1− λ) f (x2) .The notion of onave, stritly onvex and and stritly onave are de�nedin an analogial way.De�nition 9 (Partial derivatives) Let f be a funtion of n variables,

j ∈ {1, ..., n} , a ∈ R
n. Then number

∂f

∂xj

(a) = limt→0
f (a+ tej)− f (a)

t
=

= limt→0
f (a1, ..., aj−1, aj + t, aj+1, ..., an)− f (a1, ..., an)

tis alled partial derivatives (of �rst order) of funtion f aording to j-thvariable at the point a (if it exists).2.1.2 Disovering ProdutionWe de�ned main mathematis terms in previous Subsetion 2.1.1, whih we will usein building of this theory, so we an start with simplifying assumptions.Assumptions for Prodution1. Produer maximizes its pro�t (regardless of his personality or organization ofthe �rm).2. Possibility not to use all soures without additional osts.3. Perfet divisibility of inputs and outputs (mostly unrealisti).4. Perfet foreknowledge (mostly unrealisti).5. Absene of externalities - It is not possible to onsider the external eonomiesof sale (orhardist x beekeeper). 10



2 Theory of the Firm6. Homogeneity of inputs and outputs - Every unit of of work (land, apital, ...)is the same quality as every other unit.Firm transforms goods with the use of tehnology whih is the set of onstraintsde�ning how one an ombine or onvert inputs into outputs. We won't analyzetehnology itself in this theory, we are only interested in inputs to this proess andits outputs and their amounts. [3℄ Hene, the right way to view a tehnology isas a onstraint on the proess of prodution. Now it is time to desribe tehnialonstraints whih nature determines to the �rm. Only some ombinations of inputsrepresent aeptable way to produe partiular amount of output and �rm has torestrit itself to tehnologially available prodution plans.De�nition 1.1 (Prodution funtion) Prodution funtion f assignsto eah set of inputs (z1, ..., zn) maximal possible output whih an beprodued from this set of inputs: y ≤ f (z1, ..., zn).De�nition 1.2 (Prodution set) Prodution set Y is spae de�ned byprodution funtion f and required non-negativity of inputs (zi ≥ 0) andoutput (y ≥ 0). Thus it represents all aeptable ombinations of inputsand output or tehnologially available plans of the �rm (y, z1, ..., zn): Y =

{(y, z1, ..., zn) | 0 ≤ y ≤ f (z1, ..., zn) ; zi ≥ 0∀i}.De�nition 1.3 (Set of required inputs) Set of required inputs V (y0)isset of all available set of inputs{(z1, ..., zn) , where zi ≥ 0}, from whih ispossible to produe required output y0 ≥ 0:
V (y0) =

{

(z1, ..., zn) ∈ R
n
0+ | f (z1, ..., zn) ≥ y0

}.De�nition 1.4 (Isoquant of prodution) Isoquant of prodution Q (y0)is set of all available sets of inputs from V (y0), for whih the maximalprodued amount of output (y0 ≥ 0) will be maximal possible: Q (y0) =
{

(z1, ..., zn) ∈ R
n
0+ | f (z1, ..., zn) = y0

}. In other words, it is set of bun-dles given by prodution funtion whih produe the same output moste�iently. They never ross eah other.

11



2 Theory of the FirmFigure 2.1.1: Example of Prodution Funtion with Two Inputs

Soure: [3℄
Assumptions for Prodution Funtion, Prodution Set and Isoquants1. Non-reversibility - This assumption states that you annot run a produtionproess in reverse (you an't dismantle output to original inputs). There ouldbe �strong non-reversibility� thus one or more inputs are so essential that noth-ing an be produed without them (for example work).2. No Free Lunh - The assumption that you an't get any output from a produ-tion proess without inputs. Prodution Funtion passes through the origin:

f (0, ..., 0) = 0.3. Free Disposability - If we an produe a ertain output from a given ombi-nation of inputs, then with those inputs we an always produe stritly less:
(∀z1, ..., zn : 0 ≤ y ≤ ymax = f (z1, ..., zn)).4. Perfet divisibility - If we an produe an output level of y using inputs z2 and
z2, then we ould produe, for example, 1

2
y using some ombination of inputs

z2 and z2.5. Continuity of Prodution Funtion6. Smoothness of Prodution Funtion - Prodution funtion has ontinuous par-tial derivations of �rst and seond order.12



2 Theory of the Firm7. Loal Monotoniity of Prodution Funtion - Prodution funtion is alwaysinreasing at least in one input.8. Stritly Convexity of the Set of Required Inputs - Curvature of isoquants ofprodution is toward the beginning.Following two de�nitions desribes what happens if we hange the level of a partiularinput.De�nition 1.5 (Marginal produt of i-th input) Marginal produtof i-th input MPi = ∂f(z)
∂zi

= ∆y

∆xi
is the amount by whih output wouldinrease if we added one more unit of i-th input to prodution, holding allother inputs �xed.De�nition 1.6 (Marginal rate of tehnial substitution) Marginalrate of tehnial substitution of input 2 for input 1 MRTS21is the rate atwhih one input an be substituted for another while keeping the outputprodued onstant. MRTS21 is the −1 times slope of the isoquants.

MRTS21 =

∂f(z)
∂z1

∂f(z)
∂z2

=

∆y

∆z1
∆y

∆z2

=
MP1

MP2Isoquants indiate real level of output. Let us start with example in Figure 1.1.2.Assume that produer is at point A, let z1 = 8 be labor and z2 = 4 apital (inputs toprodution whih are also produed goods - mahines, buildings, omputer tehnol-ogy) and he produe output y = 6. If we subtrat one unit of apital, our produermoves from point A to B and the output would then fall about three units. We saythat MP2 = ∆y

∆z2
= 2. If we want to stay on the same isoquant, we have to add twounits of labor MP1 = ∆y

∆z1
= 2

2
= 1, thus MRTS21 = 1

2
at point A and the slope ofthe isoquant at point A is −1

2
.

13



2 Theory of the FirmFigure 2.1.2: MP and MRTS

Soure: [2℄
What will happen when we are onstantly adding one input and hold other inputs�xed? Imagine following simpli�ed situation. Workers are inputs, they manufaturears in one assembly line and we are hanging their amount. Cars are output andother inputs are �xed. Let one worker manufatures the ar in one day, two workersmanufature two ars a day, four workers manufature 3 ars a day, eight workersmanufature 4 ars a day and so on. When we will add workers, the amount of arsprodued will rise but marginal produt on one worker will derease. If we employhundreds of workers, the assembly line would be overrowded and it ould ause evenderease in the �nal produt. This phenomenon is alled Law of diminishing marginalprodut. [1, p. 316℄2.1.3 Desribing TehnologiesProdution funtion determines the e�ient output-input ombination. Produerhas many possible output levels and various ombinations of inputs to ahieve them.However we need to de�ne onept whih would tell us, whih ombination of inputsis the best for an entrepreneur to maximize his pro�ts. Tehnologies are haraterizedby two following attributes:

14



2 Theory of the FirmElastiity of SubstitutionDe�nition 1.7 (Elastiity of substitution) Elastiity of substitution
σ is a measure of how easy it is to substitute one input for another inproduing a given level of output. For example if a 1% hange in the ratioof input pries leads to a 1% hange in the ratio in whih these inputs areused, we would say that σ = 1.

σ =
∆

zj
zi

zj
zi

/
∆MRTSji

MRTSji

=
1

∂MRTSji(z)

∆
(

zj

zi

)

.
MRTSji (z)

zj
ziReturns to SaleDe�nition 1.8 (Returns to sale) Returns to sale measures the ratiobetween the resulting hange in the output level and the proportionatehange in the levels of all the inputs.When we are talking about returns to sale of a tehnology, we are atually askingwhat will happen to our output if we multiply all inputs by the same parameter. Let

s ≥ 0 be the parameter of returns to sale. If s < 1, then sale of prodution isdereasing and if s > 1, sale of prodution is inreasing. [3℄ We have three possiblesituations:1. Constant returns to sale - A feature of tehnology that is suh that when allinputs are inreased by �xed multiple s ≥ 0, output inreases by the samemultiple: y = f (sz) = f (s, z) = sf (z).2. Inreasing returns to sale - A feature of tehnology that is suh that when allinputs are inreased by �xed multiple s ≥ 0, output inreases by more thanthat multiple: y = f (sz) = f (s, z) > sf (z).3. Dereasing returns to sale - A feature of tehnology that is suh that when allinputs are inreased by �xed multiple s ≥ 0, output inreases by less than thatmultiple: y = f (sz) = f (s, z) < sf (z).Thus, if we use 2 units of z1, 3 units of z2, output y = 6 and s = 2, if we got aftermultiplying of inputs output y = 14, we talk about inreasing returns to sale. In-reasing returns to sale an arise from many reasons. For example we don't alwaysdouble all inputs when the output is doubled (for example we don't need two timesmore managers). Next reason are synergisti e�ets when more inputs better �oop-erate� among themselves. Another reason is that some types of mahinery are verye�ient when used to produe large quantities, but they are ostly when prodution15



2 Theory of the Firmis limited to small quantities. Reasons for dereasing returns to sale ould be forexample di�erent produtivity of one type of input (di�erent diligene of workers).Sale of prodution, where inreasing returns to sale hange into dereasing returnsto sale, is alled minimal e�etive sale of prodution. [3℄Returns to sale ould be measured by elastiity of returns to sale:
eys =

∂f (sz)

∂s
.

s

f (sz)Figure 2.1.3: Flutuation in Returns to Sale

Soure: [3℄
2.1.4 Time ConstraintsProduer's next objetive is to adjust his output to the market demand and prie.Output is �ow variable thus it has to have its time dimension. Information thatsomeone has produed 10 million vehiles is useless if we don't know in what timehorizon. Produer must determine optimal ombination of inputs to gain optimaloutput. To �nd most appropriate level of input and output we must know how muhtime it will take to a produer to adjust inputs to the optimal level. We have twotypes of inputs; �xed fators of prodution whih annot be adjusted in given periodof time (e.g. apital) and variable fators of prodution (e.g. labor) whih an beadjusted. [2, p. 175℄ We distinguish two main periods of time:16



2 Theory of the Firm1. Short run - The time period during whih at least one fator of prodution is�xed (size of assembly line, number of robots, number of o�es). Speial aseof short run is immediate run, whih is a period of time so short that produersare unable to hange any of their inputs to meet hanges in demand or otherhanges, so all inputs are �xed.2. Long run - The period of time long enough to hange all fators of prodution,so all inputs are variable.The onept of time onstraints has dramati e�et on produer's deision. Untilnow we have been disussing onept of long run prodution funtion whih allowsthe produer to hange the levels of all inputs in an e�ort to produe given quantity.However, short run prodution funtion allows produer to hange the levels of somebut not all inputs. We will now look at the onept of short run prodution funtionin more detail.De�nition 1.9 (Average produt) Average produt APi (z) = f(z)
zi

isthe ratio between output and amount of i-th input.Again, we have three possible situations similarly as in long-term prodution funtion:[4℄ 1. Constant returns to fator - Inreasing ratio f(z)
zi

with zi, MPi = APi.2. Inreasing returns to fator - Invariable ratio f(z)
zi

with zi, MPi > APi.3. Dereasing returns to fator - Dereasing ratio f(z)
zi

with zi, MPi < APi.Amount of input zi, for whih inreasing returns to fator hange into dereasingreturns to fator, is alled minimal e�etive use of fator. [4℄Returns to fator ould be measured by elastiity of returns to fator:
eyzi =

∂f (zi)

∂zi
.

zi
f (zi)

=
MPi

APi

17



2 Theory of the FirmFigure 2.1.4: Changes in Returns to Fator

Soure: [4℄
2.1.5 Maximization of the Pro�tPro�t∏ is the di�erene between revenues and expenditures. [5℄ If ompany produesoutputs y1, ..., ym and onsumes inputs z1, ..., zn, pries of outputs are p1, ..., pm andpries of inputs are w1, ..., wn, we have:
∏

=
∑m

i=1 piyi −
∑n

i=1wizi. We an simplify this equation for one output: ∏

=

p.y −
∑n

i=1wizi. If the ompany is tehnially e�etive2 and amount of output ould2Prodution is tehnially e�etive if given output ouldn't be produed with smaller amount ofat least one input while maximally same amount of other inputs is preserved.18



2 Theory of the Firmnot be produed with less amount of inputs then following equation holds: y =

f (z) ⇒
∏

= p.f (z) −
∑n

i=1wizi. If we want to maximize pro�t, we have twoonditions:1. We have to �nd an extreme of the equation: ∂
∏

∂zi
= p.∂f(z)

∂zi
−wi = 0 ⇒ p.MPi =

wi.2. Funtion has to be stritly onave in partiular point (we have to �nd maxi-mum): ∂2
∏

(∂zi)
2 = p.∂

2f(z)

(∂zi)
2 < 0.2.2 CostsHaving studied tehnology in proeeding setion, now we an desribe �rm's ostfuntion. In this Setion we exploit theory of prodution developed in Setion 2.1 toderive various types of ost funtions. All deisions of a �rm have to onsider ostsof the output and revenues that will result when output is sold. We will look for theheapest or the most e�ient way to produe any given output. We will de�ne twotypes of ost funtion; one for long run and one for short run.2.2.1 Minimization of Costs in Long Run PeriodIn long run period we are able to hange all inputs. The length of long-term perioddepends on �xed fators. If we onsider wages as a �xed fator, then in the long-termperiod there will be time to hange them.The isoquants of prodution are onstraints on prodution and give us an in�nitenumber of input ombination to get partiular output. However, produer want tohoose only the least-ost ombination of inputs to produe required output. Infollowing text we will desribe how to �nd this set of inputs.We an write osts as: C =
∑n

i=1wizi. We are looking for minimum of ∑n

i=1wizi byhoosing of set of inputs (z1, ..., zn) satisfying these onditions:1. f (z1, ..., zn) ≥ y02. zi ≥ 0, i = 1, ..., nDe�nition 2.1 (Optimal ombination of inputs) Optimal ombina-tion of inputs is the mixture of inputs that produes a partiular level ofoutput at the lowest ost. 19



2 Theory of the FirmDe�nition 2.2 (Conditional demands) Conditional demands z∗1 forinputs are amounts of input whih minimize osts on output y and priesof inputs w: z∗i = zi (w1, ..., wn, y) = z (w, y).De�nition 2.3 (Isoost urves) Isoost urves Cj are urves in whihall ombinations of inputs on the urve are equally expensive.If input pries are �xed, suh isoost urve is a �xed line. All possible ombinations oftwo inputs we an write as C = w1z1 +w2z2 whih we an rewrite as z2 = C
w2

− w1

w2
z1.Therefore isoost urve is a line with the slope −w1

w2
and intersetion point withvertial axis is C

w2
. [2; p. 341℄ We an formulate proess of minimization of osts asthe �nding of a point on isoquant orresponding to the lowest isoost urve (see point

z∗ on Figure 1.2.1).
Figure 2.2.1: Isoosts and Isoquants

Soure: [6℄
Minimization of Costs Assumptions for 2 Inputs1. MRTS21 =

MP1(z∗)
MP2(z∗)

= w1

w22. f (z∗) = y0 ⇔ z∗ ∈ Q (y0)

20



2 Theory of the FirmMinimization of Costs for i InputsFor minimization of osts for more than 2 inputs Lagrange method ould be used. [6℄
L =

n
∑

ı́=1

wizi + λ (y − f (z1, ..., zn))1. ∂L
∂zi

= wi − λ∗.∂f(z
∗)

∂zi
= wi − λMPi (z

∗) = 0 i = 1, ..., n2. ∂L
∂λ

= y − f (z1, ..., zn) = 0. For two di�erent inputs:
∂L

∂zi
= 0,

∂L

∂zj
= 0 ⇒ λ∗.MPi (z

∗) = wi, λ
∗MPj (z

∗) = wj

MPi (z
∗)

MPj (z∗)
=

wi

wjWe an see that for n = 2 we have the same results as for minimization of osts fortwo inputs. We are often onfronted with a situation, where the amount of someinput is equal zero. Then we talk about orner solution.Prodution is eonomially e�etive when osts are minimized. [6℄De�nition 2.4 (Marginal osts) Marginal osts MC are the ratio atwhih minimized osts on partiular output y inrease with hange of thisoutput.De�nition 2.5 (Cost funtion) Cost funtion C (w, y) is the funtionwhih demonstrates relationship between ost and quantity; it tells us howmuh it will ost to produe any given quantity of a produt.Cost funtion assigns the smallest value of total osts to the given output y and inputpries w: C =
∑n

i=1wiz
∗

i = C =
∑n

i=1wizi (w1, ..., w2, y) = C (w, y). Assumptions ofost funtion:1. Inreasing in output y and non-dereasing in pries w2. Proportional hange in all pries w auses hange of value of Cost funtion inthe same proportion3: C (kw, y) = kC (w, y)∀k > 03. Continuous in pries w and output y4. Conave in pries3We say mathematially that Cost funtion is linearly homogeneous21



2 Theory of the Firm5. Shephard's lemma: Conditional demand z∗i for i-th input equals the ratio inwhih minimized osts are hanging with small hange of prie of i-th input:
∂C(w,y)

∂wi
= z∗i (w, y). Shepard's lemma is an useful tool how to estimate hangesin osts with small hanges in prie of some input. If prie of i-th input inreaseby ∆wi then approximate inrease in osts will be ∆wizi

4.Long Run Cost Curves:De�nition 2.6 (Total ost urve of long run period) Total osturve of long run period LTC depits minimized osts of long run period
C (w, y) as a funtion of output y and assumes partiular and onstantvetor of pries w.When we substitute onditional demands to this funtion, we get minimized totalosts as funtion pries of inputs and required output.De�nition 2.7 (Average osts of long run period) Average osts oflong run period LAC are ratio of LTC and partiular output y: LAC (y) =
LTC(y)

y0
.De�nition 2.8 (Marginal osts of long run period) Marginal ostsof Long run period LMC are ratio at whih LTC hanges with hange of

y: LMC (y) = ∂LTC(y)
∂y

=
∂C(w0,y)

∂y
.

4For example if the ompany has 1,000 employees and salaries would rise about CZK 2 thenestimated inrease in osts would be CZK 2,000.22



2 Theory of the FirmFigure 2.2.2: Total Cost Curve of Long Run Period

Soure: [6℄
LMC urve determines hange in osts for partiular hange in output: LMC (y) =
△LTC(y)

△y
. If we have dereasing average osts, we have to add marginal unit whosevalue is lower than average value of this output. This implies that if we have dereas-ing LAC, LMC have to be lower than LAC. Thus LMC passes through minimumof LAC.De�nition 2.9 (Eonomies of sale) Eonomies of Sale is situationwhen average osts derease with inreasing output.There are spei� relations between eonomies of sale and returns on sale:1. Eonomies of sale (inreasing returns on sale → eonomies of sale).

23



2 Theory of the Firm2. Negative eonomies of sale is situation when average osts inrease with in-reasing output (dereasing returns on sale → negative eonomies of sale).3. Zero eonomies of sale is situation when average osts are onstant (onstantreturns on sale → zero eonomies of sale)2.2.2 Minimization of Costs in Short Run PeriodWith the short run ost funtion we will minimize osts to produe desired quantityof output given that we annot hange at least one input. Thus produer doesn'thave the �exibility to ombine inputs in an optimal way as he would in long run.Short run osts are always higher or equal than long run osts.Figure 2.2.3: Total Cost Curves of Short Run Period and of Long Run Period

Soure: [6℄
In suh a ase, the produer �nds the optimal input ombination by using the smallestamounts of the variable inputs.

24



2 Theory of the FirmShort Run Cost Curves:De�nition 2.10 (Fixed osts) Fixed osts FC are the osts of �xedfator of prodution; the osts that do not hange with the level of output.De�nition 2.11 (Variable osts) Variable osts V C are the osts ofthe variable fators of prodution; the osts that hange with the level ofoutput.De�nition 2.12 (Total ost urve of short run period) Total osturve of short run period STC depits minimized osts of short run pe-riod C (w, y) as funtion of output y and assumes partiular and onstantvetor of pries w and partiular and onstant amount of �xed inputs:
STC = FC + V C = w2z̄2 + w1z1.Figure 2.2.4: Total Cost Curve of Short Run Period

Soure: [6℄
25



2 Theory of the FirmDe�nition 2.13 (Average osts of short run period) Average osts ofshort run period SAC are ratio of STC and partiular output y: SAC (y) =
STC(y)

y
.De�nition 2.14 (Marginal osts of short run period)Marginal ostsof short run period SMC are ratio at whih STC hanges with hange of

y: SMC (y0) = ∂STC(y)
∂y

.De�nition 2.15 (Average variable osts of short run period) Av-erage variable osts of short run period AV C are ratio of variable ostsof short run period and partiular output y: AV C (y) = V C(y)
y

= w1z1
y

.De�nition 2.16 (Average �xed osts of short run period) Average�xed osts of short run period AFC are ratio of �xed osts of short runperiod and partiular output y: AFC (y) = FC(y)
y

= w2z̄2
y

.Generally, average osts determine osts on one unit of prodution. We showed inFigure 1.2.4 how does these funtions look graphially. The simplest is funtion
AFC. If y = 0, AFC = ∞ and if output is inreasing, AFC → 0. Now onsiderfuntion AV C. We will start with y = 1. Then AV C will be equal to V C required forprodution of one unit of prodution: AV C (y) = w1z1. If we inrease level of output,we an organize prodution more e�etively, so AV C ould derease. But AV Cwill �nally inrease beause, from a partiular moment, �xed fators of produtiongenerate restritions. As an example we will assume that �xed fators will be thepayment on the loan on assembly line. If we reah apaity of this line, AV C willrapidly inrease. SAC urve is the sum of these two urves, so it has �U� shape.
SMC urve determines hange in osts for partiular hange in output: SMC (y) =
△STC(y)

△y
. If we have dereasing average osts, we have to add marginal unit whosevalue is lower than average value of this output. This implies that if we have dereas-ing SAC, SMC has to be lower than SAC. Similarly, if we have inreasing SAC,

SMC has to be higher than SAC. We an use analogial arguments in ase of AV C.In the beginning, average ost urve will be dereasing beause of dereasing average�xed ost urve, but from a partiular moment, it will rise beause of inreasingaverage variable osts. Marginal osts and average variable osts are idential for the�rst unit of prodution. SMC urve passes through minimum of SAC and AV Curves.2.2.3 Transation CostsThis thesis is aimed at the optimization of material osts. However sometimes thereis a situation that even if optimization proess generates savings, overall pro�t of26



2 Theory of the Firmthe �rm is lower. This ould be beause of the transation osts. As every ompanyfouses mainly on optimization of osts in manufaturing on the other hand the trans-ation osts might be negleted. Transation osts are the part of the institutionaleonomis but are losely related to the miroeonomis. The de�nition is following:�Transation osts are the osts of operation of eonomi system,� [8℄ or �Transationosts are osts inurred in making an eonomi exhange.� They are analogous to�fritions�.Miroeonomis understands fritions as a market failure or as a onsequene of mo-nopolisti praties. Institutional eonomis tries to explain the fritions via trans-ation osts. This analysis of osts is more miro-analytial and is more aware of itsbehavioral assumptions. We distinguish ex-ante (e.g. negotiation of agreement) andex-post (e.g. lawsuit) transation osts. [8; p. 32℄Transation osts are everywhere, they di�er only by their size. Zero transation ostsare only a limit state. E�orts to minimizing the transation osts inside ompanylead to a searh for optimal organization of the ompany.2.2.4 ConlusionIn this Chapter we disussed only theoretial terms whih are, in my opinion, themost important to be aware of in �koda Auto a.s. They are based on exat math-ematial formulas and the onsistent struture of the Chapter should ensure goodomprehension. We de�ned some simplifying assumptions for our needs but the oreof the problem is generally valid in every automotive ompany. If the managers arenot su�iently eduated in the theoretial funtioning of the ompany, their deisionsould negatively in�uene pro�t and osts.In the next Chapter we will analyze instruments of the ompany to manage pro�tand osts. They have impat on the ompany's ost urves and if they perform well,they ould positively in�uene �nanial results.
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3 New Approah to theManagement of the Company
In this Chapter I will desribe theoretial and pratial approah to two very im-portant ompany funtions - Controlling and Marketing. Two Organizational Unitsrepresent Controlling and Marketing in �koda Auto a.s. (see Organization of �kodaAuto a.s. in Appendix). We will talk about these Units in Chapter 4 so it is importantto have an idea about them.3.1 ControllingControlling, in the sense of management method, has origin in the �rst half of the20th entury. It plays an important role in �nanial management of the ompanyand determining the right strategy to reah the future prosperity. Managerial fun-tions of Controlling are planning, organizing, sta�ng and direting. Controlling isstill hanging and adapting to the new market onditions and requirements of themanagement. The pragmati approah to the management of the ompany shiftedthe funtion of Controlling more into management philosophy. [9; p. 28.℄3.1.1 Theoretial Conept of ControllingHenri Fayol formulated one of the �rst de�nitions of Controlling in the beginning ofthe 20th entury:�Control of an undertaking onsists of seeing that everything is being ar-ried out in aordane with the plan whih has been adopted, the orderswhih have been given, and the priniples whih have been laid down. Itsobjet is to point out mistakes in order that they may be reti�ed andprevented from reurring.�
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3 New Approah to the Management of the CompanyImportane of Controlling inreased in 80th and 90th the last entury as a reation oninreasing requirements on more e�etive management of �rms. At this time Control-ling is onsidered primarily as information tool of the management. Responsibilityof ontroller was to prepare foundations for support of the management - reporting.Suh reporting douments were mostly related to aounting information and wereintended for top management. Disadvantage of this information was that they fo-used only on past operations and they had only ontrol funtion, thus served as ananalysis of di�erenes ompared to the plans or budgets. Controller was assistantof partiular manager on subordinate position and he was responsible for obtainingexat information. This model had its negative features: it was not suitable to reatebarriers between work with information and deision-making power and responsibilityand it was insu�ient to establish managerial deisions only on past value informa-tion. Therefore the role of Controlling was extended also on the future diretion ofthe ompany.The main tasks of urrent Controlling are standards setting, measuring atual per-formane and taking orretive ations. Its role moves from internal analysis of pastand present to planning for the future. Following diagram depits relation betweenmanager and ontroller:Figure 3.1.1: Manager vs. Controller
Soure: [16℄
Manager plans and deides. He atively takes ation to reah better eonomi re-sults. Controller gets information, proesses information, analyzes information andsuggests solution to management. He manages the planning proess and fouses onoverall performane of the �rm. Among most important ativities of ontroller belongadjustment of information (25%), the are of the system (15%), internal onsultany(ideally 55%) and inserting data to the system (5%).Utilization of ontrollers' ativities: [16℄ 29



3 New Approah to the Management of the Company1) Shaping the environment for managers:� redue of omplexity - lear struture of system of alulations, fous on keyindiators, transpareny of internal proesses� analysis of the development - identifying trends in development, in�uene ofthe season, analysis of demand� support of reation - planning of measures on the basis of olleted information2) Creation of the ontent with managers:� reation of variants of the solutions� distribution of targets� ful�llment of the targetsWe have two types of Controlling:Operational ControllingOperational ontrolling helps to the ompany to prepare for the future and within one-year horizon manage orretive measures if the ompany diverges from the outlinedobjetives. It is short-term proess and has only �nanial orientation. Operationalontrolling fouses on realization of opportunities. Operational ontrolling providesmanagement tools, for example reates well-arranged eonomi omplexity of theompany, provides information to possible orretive measures or ensures that balanebetween revenues, osts, pro�t and �nanial stability was reahed on the basis ofstrategi seurity of the future. [10; p. 17℄ Basi motto of Operational ontrolling is:�Do the things right.�Strategi ControllingStrategi ontrolling fouses on future. Its objetive is to take ations whih will pre-vent �nanial troubles in the future. It means that we analyze future risks before theyour. It is long-term proess and has �nanial and non-�nanial orientation. Strate-gi ontrolling fouses on reating of opportunities. Among main tools of Strategiontrolling belongs SWOT analysis (see Subsetion 3.2.1), risk analysis, strategipotential analysis, strategi balane, strategi planning and others. Basi motto ofstrategi ontrolling is: �Do the right things.�
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3 New Approah to the Management of the CompanyOperational and Strategi ontrolling are onneted. Separation of these two pro-esses is not possible in pratie beause we need information from both areas forevery ontrolling ativity; also, they both generate impulses for orretive ations.3.1.2 Conept of Controlling in �koda Auto a.s.As outlined in Subsetion 3.1.1, Controlling has its tasks and a set of tools to ful�llthese tasks. It is one of the most important Units in �koda Auto a.s. The man-agement of the ompany needs to be well informed about ompliated internal andexternal environment in time. Controlling serves also as a data bank and a �lter ofthe information, suggests solutions, reates senarios of future impats of various so-lutions and adapts to the hanging environment (market segmentation, globalization,innovations, knowledge management). Controlling is the navigator to the target andensures the ful�llment of the targets. [16℄The main task of Controlling in �koda Auto a.s. is to draw up Budget of �kodaAuto a.s. (more in Setion 4.3). Moreover it monitors all eonomially relevantstrategi, produt and projet intentions in order to redue unertainty. [17℄ ECUnit losely ooperates with Aounting Unit and attends main Gremiums relatedto the management of the ompany. It is instrument of management for �nanialmanagement of the ompany.Development of Controlling in �koda Auto a.s.1. Controller as �registrator� - Registrator aims on aounting and he only informsmanagement. He aims on past on ontrol of the data. He has passive role andhe only attend meetings.2. Controller as �navigator� - Navigator de�nes targets and monitors their ful�ll-ment. He atively interprets deviations and indiates orretive measures. Heaims on present and has oordinating funtion.3. Controller as �inovator� - Inovator fous on the future and ation. He showsand promotes solutions to problems and is onstrutive opponent. He reatessystems to reognize risk in time.Controlling and its Philosophy of PlanningThe ustomer is most important in planning of apaity, pries, investments, per-sonnel and markets in whih the ompany wants to enter. Targets are approved31



3 New Approah to the Management of the Companyby Board of Management and they generally binding. The ompany has long-termand medium-term plans, Budget on one year and view on following months (morein Chapter 4). Controlling has the task of olleting information about past de-velopment, omparing past development to the plan, analyzing of deviations andsuggesting of orretive measures. Controlling regularly informs management of theompany about sales, inventories, eonomi results, pro�t, balane and about earlywarnings.3.1.3 Struture of Controlling in �koda Auto a.s.Controlling (�EC Unit�) is part of Commerial A�airs Area. Desription of ativitiesis in Subsetion 3.1.2.1. Controlling of Development and Produt (�ECT Department�) - This Depart-ment is responsible for �nanial management of new produt's origin in orderto reah the future targets and �nanial prosperity.2. Controlling of Purhasing and Material Costs (�ECN Department�) - ECN De-partment ensures drawing up of Budget of material osts, tehnial hangesand Produt osts optimization measures (see Setion 4.4). They set standardpries and monitor development and possible deviations of pries.3. Controlling of Result and Finanial Planning (�ECF Department�) - ECF De-partment draws up short-term and medium-term plans, as report of gains andlosses, balane or ash-�ow, to ahieve �nanial plans of the ompany. Theyompare reality to the targets, suggest measures to remove deviations and drawup alternative senarios of future development.4. Controlling of Central Administration, Investments and Costs (�ECC Depart-ment�) - Main tasks of this important Department are planning of produt andnon-produt investments, planning, monitoring and management of personneland operating osts or evaluation of Make or Buy deisions1.5. Controlling of Prodution Costs and Stok (�ECZ Department�) - ECZ Depart-ment manages aounting evidene of inventories aording to its type (pro-dution and operating material, spare parts, inomplete prodution, ompletedvehiles or SKD).6. Controlling of Holdings and Sales (�ECP Department�) - This Department man-ages sales proess, with aim on pries, apaity and osts, foreign projets and�nanially values new produts.1The Make or Buy deision is the at of making a strategi hoie between produing an iteminternally (in-house) or buying it externally (from an outside supplier).32



3 New Approah to the Management of the Company7. Controlling of Prodution and Logistis (�ECV Department�) - Tasks of thisDepartment are planning, monitoring and analysis of �nanial management inProdution and Logistis Area.3.2 MarketingMarketing is de�ned by the Amerian Marketing Assoiation2 as: "The ativity, setof institutions, and proesses for reating, ommuniating, delivering, and exhang-ing o�erings that have value for ustomers, lients, partners, and soiety at large."Marketing is modern business philosophy where ustomer, his needs, wishes and ex-petations, are at the enter of interest. Assumptions for appliation of marketingis the market eonomy and that supply must exeed demand beause of ompetition(problem is to sell, NOT to produe).3.2.1 Theoretial Conept of MarketingMarketing has three degrees. First degree is marketing philosophy whih ares aboutustomer and employees on all levels should be familiar with it. Seond is market-ing management (management, deision making) and employees on all managementlevels should be familiar with it as well. The last degree is marketing and marketingtehniques as market researh, advertising, publi relations or sponsoring.Charateristis of Marketing1. Relationship to the ustomer - There is a feedbak between the ustomer andthe ompany. Marketing researh of the market plays an important role in thisrelationship.2. View of the pro�t - The ompany realizes the its pro�t through the ustomer.It has to satisfy the ustomer in return (e.g. ustomer gets something for free).3. Relationship to the surrounding - Company ommuniates with its surround-ings. In ase of a negative situation it has to onvine the ustomers to returnat osts.2The Amerian Marketing Assoiation is a professional assoiation for marketers. As of 2008 it hadapproximately 40,000 members. There are 76 professional hapters and 250 ollegiate haptersaross the United States. 33



3 New Approah to the Management of the Company4. View of the ompetition - Competition is understood as a driving power of theompany's future development.5. Typology of the management style - There are three types of management styles:autorati (unpromising from long run), demorati (subordinates partiipateon the management of the ompany) and liberal (manager delegate part of hisompetenes on subordinates).6. Dealers - Dealers are important employees from view of marketing. They arein touh with the market, they are familiar with it and they bring informationabout market to the �rm.The Marketing MixMarketing task is to draw up some marketing programs to reate, ommuniate andprovide value to the ustomers. A marketing program onsists of many deisionswhih values strengthening marketing ativities to use. One of the traditional desrip-tions of marketing ativities is marketing mix. �Marketing mix is set of marketinginstruments whih ompanies use to reah their marketing targets.� These instrumentsare divided into four groups - �4P�: produt, prie, plae and promotion. [11; p. 57℄Figure 3.2.1: Marketing Mix

Soure: [11; p. 57℄
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3 New Approah to the Management of the CompanyAording to Robert Lauterborn, �4P� orresponds to �4C�: produt x ustomer solu-tion, prie x ustomer ost, plae x onveniene and promotion x ommuniation. Ifompanies ful�ll ustomers' needs from �nanial view, immediately and with e�etivepromotion, they gain an enormous advantage ahead of the ompetition.1. Produt - �Core� of the produt de�nes its basi funtional harateristis (pur-pose) and �extension e�ets� make the produt unique. We have three groupsof e�ets: e�ets whih widen utility properties of the produt (e.g. quality,longer warranty), e�ets whih reate onditions for di�erent use of the prod-ut (e.g. brand, design or fashion) and e�ets whih are onneted to the salesservies (e.g. method of payment, transport into the house).2. Prie - We have two main kinds of pries: prie based on supply and prie basedon demand. Prie based on supply ontains ost-oriented prie (ore of thisprie is osting - most ommon) and required prie (ompany determines pro�tand from it the prie is derived). Prie based on demand ontains prie onthe basis of pereived value (on the basis of market researh), prie based onompetitors' pries (average prie from pries of ompetitors) and psyhologialprie (e.g. CZK 99).3. Promotion - Examples of promotion are advertising, diret marketing (e.g. di-ret mail, teleshopping, telemarketing or diret sale), sales promotion (e.g. tast-ings, gifts or vouhers), publi relations or sponsorship.4. Plae - Plae means loation of the produt on the market, sine it has left thewarehouse till it gets to the ustomer.SWOT AnalysisSWOT analysis is overall analysis of the strong and weak sides of the ompany andits opportunities and threats. [11; p. 90℄1. Analysis of external environment (�nding opportunities and reognizing threats)- Company must monitor key fores of maro environment (e.g. demographi,natural, tehnologial or politial) and miro environment (e.g. ustomers,ompetitors, suppliers, distributors or dealers) whih have the power to in�u-ene its pro�t.2. Analysis of internal environment (strengths and weaknesses) - Every �rm hasto evaluate its strong and weak sides. For example, problem ould be whenemployees don't work as team.
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3 New Approah to the Management of the CompanyExample of SWOT analysis in �koda Auto a.s.: S - tradition, number of ustomers,quality; W - long waiting time for a new vehile; O - expand domesti prodution ofomponents; T - ompetition, eonomi reession.3.2.2 Struture of Marketing in �koda Auto a.s.Marketing (�PM Unit�) is part of Sales and Marketing Area. Marketing representsmarket and ustomer in the ompany. It has responsibility for short-term, middle-term and long-term heading of strategi marketing on national and internationallevel. [17℄ Marketing develops appropriate marketing mix for every model lasses of�koda Auto a.s. They strive to loate ompanies' vehiles on the market with theutilization of strong features of �koda Auto a.s.1. International Sales Strategy (�PMN Department�) - Main task of this Depart-ment is the reation of high quality sales proesses for long-term strengtheningof ompany's position in ompetitive environment. Customer is always in enterof interest of PMN Department.2. Marketing Communiation (�PMK Department�) - This Department is respon-sible for reation and realization of ommuniation strategy. Target is to spreadknowledge about brand among ustomers and support sales of produts.3. Produt Marketing (�PMV Department�) - They manage proess of origin of theprodut from marketing view and ares about it throughout the life yle. Maintasks are analysis of the market, analysis of the ompetition, prie strategy orprodut strategy.4. International Marketing (�PMI Department�) - PMI Department is responsi-ble for Customer relationship management ativities, heking of marketingexpenses on international markets and for optimization of information �owsbetween importers and �koda Auto a.s. They ensure onsisteny in ommuni-ation between ompany and all markets, in whih �koda Auto a.s. is present.3.2.3 Target CostingTarget Costing is a method in whih the target osts of the produt are derived fromfuture (expeted) market pries. The o�ial de�nition is: �Target Costing is a ostmanagement tool for reduing the overall ost of a produt over its entire life-ylewith the help of prodution, engineering, researh and design." [12℄
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3 New Approah to the Management of the CompanyPMV Department deals with Target Costing in �koda Auto a.s. They don't ask thequestion: �What will the produt ost?� but �What an the produt ost?� [15℄Target Costing ensures feedbak on ustomer and on overall targets of the ompanyfrom early phase of the development of the produt. Disadvantages are that it isompliated to determine market value of the produt and detailed ost targets. Ithas to be determined on the basis of experiene and intuition. Target Costing hasto be the method of hange of thinking in all ompanies' departments (�Customerdrives all what we do.�). Five priniples of Target Costing are:1. Costs on future produts are determined from expeted revenues predited bymarket2. Target osts arise from subtrating of planned the pro�t from the net earningstaking into aount risk premium3. Total osts of the produt are assigned to the omponents proportionally to theustomer values4. Costs divide into omponents forms target instrutions for Speialized Depart-ments in Tehnial Development, Prodution, Purhasing and Sales Areas5. Analysis of departures of target and atual osts using benhmarking optimizingpotential at the omponent level is identi�edTarget Costing in�uenes osts in the whole prodution yle with aim on early stagesof the produt, where is the best possibility to in�uene the osts. Target Costing isbased on market-oriented ost information and takes into aount the full ost of theprodut.
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4 Optimization in �koda Auto a.s.
4.1 Platform UniformityAs was mentioned in the history overview in Chapter 1, �koda Auto a.s. belongs tothe Volkswagen onern. Platform omponents are ommon for all Volkswagen arfatories (for example hassis of Fabia model is the same as for Polo model et.). Theidea of the platform strategy is main key in the optimization of the osts. Wholeonern bene�ts by huge savings beause of this uniformity; moreover better qualityis reahed. Group-wide optimization proesses have been important beause theyhave generated several perents savings. Group-wide workshops foused on �ndingthe potentials from development phases to serial prodution are regularly held. Theyare imputed and monitored in a ommon database whih provides very e�etive o-operation tool between the Prodution and the Tehnial Development Areas. Thisdatabase has been a ruial point in monitoring of saving potentials as all informa-tion (inluding design drawings, omments of departments or photo doumentation)are together in one, generally aessible plae. More about information systems inSubsetion 4.4.2.4.2 Planning RoundPlanning Round (�PR�) is a basi �nanial planning tool whih, among others, in-ludes all expeted revenues and osts. [18℄ Planning Round is prepared for �veyear horizon and it is updated every year. It inludes prime osts (material, salaries,energy et.), operating osts, start-up osts, investments, Business plans and others.4.2.1 Setting of Strategi TargetsFirst of all, there is a Kik O�, where general onditions and eonomi indiators aredisussed and agreed by the onern's Board of Management. Next objetive is tospeify strategi targets by �koda's Board of Management.38



4 Optimization in �koda Auto a.s.Figure 4.2.1: Distribution of Strategi Targets
Author based on �koda Auto a.s. data.
4.2.2 Long-term Sales PlanLong-term Sales Plan (�LAP�) is planned 10 years ahead and it is based on analysisof trends for Central, East and West Europe, North, Central and South Ameria andAsia. [19℄ There are several premises for LAP whih are set every April.� Cyle Plan1 of the produt (responsibility of Produt Management - �GM Unit�)� Prie position on the market and prie index of the ompetition� Prie strategy� Prognosis of the overall market� Targets for the share of �koda Auto a.s. vehiles on the market� Investment trends and �nanial results (responsibility of Controlling - �ECUnit�)After setting premises and target values, Controlling, Sales, Marketing and importersdisuss about the pries, overall market onditions and market shares. On the basisof importers' sales plans, total prodution need is planned. It is ompared withprodution apaity of �koda Auto a.s. and Sales Management Unit (�PO Unit�)presents this plan to the member of Board of Management responsible for Sales andMarketing.1It is stritly sereted long-term prodution plan whih realizes plan on model lasses, engines andother aessories 10 years ahead. 39



4 Optimization in �koda Auto a.s.Figure 4.2.2: Agreement with Suggestion of Prodution Capaity

Author based on �koda Auto a.s. data.
Sales Management proeeds this suggestion and optimal need for prodution to otherUnits (EC, VP, VL, Nx, PD, PS and PM - see Organization of �koda Auto a.s. inAppendix) for inspetion of apaity and �nanial evaluation. Subsequently, SalesManagement arries out presentation for Board of Management for authorization.Figure 4.2.3: Deision of the Board of Management

Author based on �koda Auto a.s. data.
The whole proess ends in September. After approval, Sales Management an onen-trate on short-term sales planning. First two years of short-term planning are alwaysovered in LAP. First year of short-term planning is the main ground for Budget (seeSetion 4.3). LAP inludes these information:40



4 Optimization in �koda Auto a.s.� Overall market� Market share� Deliveries to the ustomers� Condition of old orders� New orders� Inventory� Net prodution needsThis is the ground for the Prodution Plan of the Vehiles, whih is updated by POUnit every month on PPA Commission's sessions2. PPA Commission disuss (on themonthly basis) sales, inventories, order status, new produts, ontrol Prodution Planof the Vehiles, apaity hanges, personal hanges, eonomi evaluation of monthlyprograms and others.4.2.3 Next Steps in Setting PRFigure 4.2.4: Next Steps in Setting PR
Author based on �koda Auto a.s. data.
Among �nanial targets belong return on apital, pro�t, ash �ow and liquidity. Now,Controlling of Central Administration, Investments and Costs Department (�ECC De-partment�) an �nally arrange general Planning Round and subsidiaries arrange theirown Planning Rounds. Planning Round is eletronially approved by partiular unitand Board of Management. Finally, the onern's Board of Management approvesupdated Planning Round. The whole proess is ontinuously monitored and operatedby �koda's Board of Management.2PPA Commission is omposed of the representatives of Prodution, Quality, Sales and Marketing,Controlling, Human Resoures Management, Produt Management and Purhasing.41



4 Optimization in �koda Auto a.s.4.3 BudgetOne the 5-year Planning Round is approved, �nanial needs an be planned. Sub-sequently, Budget (for one year) is established; it is strutured in months. [20℄ Firstof all, Sales Management updates its needs on manufaturing aording to the newPlanning Round. This material is advaned to the ECC whih ontinues with follow-ing: Figure 4.3.1: Drawing up of Budget

Author based on �koda Auto a.s. data.
Proess shown on the diagram above is regularly evaluated and monitored. Based onthe Budget of �koda Auto a.s., budgets of subsidiary ompanies are prepared. Thewhole proess is ontinuously monitored and operated by �koda's Board of Manage-ment.Furthermore, in statement alled �Vorshau� is ompiled predition on �nanial needson the remaining months of the year and this predition is updated every month. Theimportane onsists in spei�ation of Budget on the basis of reality and approahingto the plan.4.4 Produt Costs OptimizationProdut osts optimization (denoted by the abbreviation �PKO� from the Germanexpression �Produktkostenoptimierung�) means the optimization of material osts of42



4 Optimization in �koda Auto a.s.produt and proess in the Volkswagen onern. The goal of the PKO is to o�er sameor higher quality, tehnial funtionality and ustomer value throughout the wholeonern. It is a tool to reah more e�etive prodution and better �nanial results.All hanges whih may a�et the ustomers an be realized only with approval ofMarketing (�PM Unit�), Quality (�GQ Unit�) and Tehnial Development (�Tx Unit�).4.4.1 Management of Optimization of Material Costs UnitThere are three Areas dealing with PKO: Purhasing, Tehnial Development andProdution. Moreover, Area �T� has PKO targets on platform omponents. EahArea has its own department dealing with material osts, �nding PKO potentials,managing Business plans for individual Areas and monitoring internal data relatedto the eonomi onditions. These departments are embraed by the Managementof Optimization of Material Costs Unit (�TO Unit�) and is monitoring their ativityand results. It has 16 employees and its struture is in Appendix. The aim of the TOUnit is to improve the annual �nanial results of �koda Auto a.s. in terms of materialosts3 and ontrol the �nanial health of the ompany. The targets for eah modellass are set; they are implemented by partiular measures. This will be analyzedin more detail in Setion 4.7. TO Unit ollets data and provides various serviesto other departments. Synergies between them are based on mutual ommuniation,tehnial know-how, e�etiveness and e�ieny. Cooperation in PKO through TOUnit is important for saving potential's detetion. TO Unit ativities omprise:� searhing for PKO potentials� inspetion of realization possibilities� implementation of disovered potentials� preparation and presentation of �TOP points� on FMK4� oordination of ful�llment of PKO targets within Prodution and TehnialDevelopment (equipment, eletriity, aggregate, hassis, oahwork)� oordination of optimization workshops with suppliers� moderation of workshops, proessing of materials from workshops3There are another departments whose objetives are to optimize e�etiveness of work, operatingosts, osts on logistis and energies et. But this would be beyond the sope of this thesis.4Forum Material Costs is a ommission omposed of Board of Management, Tehnial Develop-ment, Prodution, Controlling, Quality, Sales and Marketing representatives. FMK meetings areheld one per month. 43



4 Optimization in �koda Auto a.s.TO Unit distributes targets only among Tehnial Development, Prodution andPlatform. Purhasing Area distributes its internal targets by itself and then onlyadvanes omplete plan to TO Unit (more in Subsetion 4.7.3).4.4.2 Information SystemsVarious information systems are used in �koda Auto a.s. The departments dealingwith PKO use espeially following:1. AVON - AVON (Antragsvervolgungonline) is the entral system for all on-ern brands. AVON is fousing on all tehnial hanges (more about tehnialhanges in Setion 4.6) from their origin to implementation. There are allomments of various Speialized Departments, ontats, the monitoring of theproesses or osts. It also ontains all information regarding partiular tehnialhanges.2. ZM�NY - The system for monitoring and evaluation of the tehnial hangesin �koda Auto a.s. is alled ZM�NY. It inludes the overview of investmentsin partiular tehnial hanges. This system is managed by Tehnial ChangesDepartment (�VSA Department�).3. STEREO - The system for evidene and management of prodution proesses'deadlines.4. SAP - SAP is a entral system taking are of inventories monitoring, operatingosts, logistis, use of investments or for personal and wage osts. It is thesupport for administration and ontains huge amount of various information.It is divided into several subsystems: material and personal management, osts,investment and �nanial aounting and others.5. ELINA - ELINA is an eletroni system for inserting and evaluating appliationsfor approval of investments (Proposal to allow the investment - �BWA�, morein Subsetion 4.5.1).6. EBP - EBP is an eletroni system for inserting and evaluating appliations forvarious orders. SAP, ELINA and EBP databases are interonneted.7. PKO data bank - This is Volkswagen entral data bank whih is used to keepreords of all saving potentials ever disovered (inluding the rejeted ones). Itontains detailed desription of eah idea and omments of Speialized Depart-ments.
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4 Optimization in �koda Auto a.s.8. KVS - KVS is a system for administration of onstrution data. It ontainsall onern information about onstrution and allows users to �nd designs anddrawings of the vehiles.9. Piee List - In this system we an �nd by number all omponents, from whihthe �nal produt is made.4.4.3 PKO ProessAll optimization proesses are disussed with Speialized Departments, whih provide�nanial alulations inluding possible investments, onstrutions, quality verdits,tehnologial and logistial support, prodution and marketing preparations et. ThePKO proesses should be transparent and standardized for the whole ompany, syn-ergies between model lasses should be exploited as well. Operations neessary fore�etive and ontinuous PKO management are following:� standardized struture of PKO proesses� approved targets for every department� lear desription of individual work� delegation of responsibilities on individuals in Speialized Departments� early evaluation of risk� diligent doumentation of the whole proess inluding all deisions of individualpersons, tehnial information� transfer of saving potentials' evaluation to other departmentsThe PKO proess is onsisting of three stages:Origin of PKO IdeasPKO potentials ome from speialists' suggestions and ideas. Furthermore, there aresystemati tools enabling easier reation of PKO ideas:1. Internal tehnial workshops - They are foused on one partiular part of thevehile and they are omparing it with parts from other model lasses or withparts from ompetitive ars. Representatives of Purhasing, Quality, Market-ing, Prodution and Tehnial Development partiipate on these meetings andtogether they are trying to �nd new ideas related to a partiular topi. It mayhelp to reate greater synergies between model lasses.45



4 Optimization in �koda Auto a.s.2. Visit in a manufature part of the ompany - Several times a year, speialistsfrom optimization departments are sent to the assembly lines and/or weldingassemblies in order to analyze individual parts together with supervisors andworkers. The output of these sessions is setting of the potentials, whih haveto be disussed with relevant employees of Tehnial Development. Potentialsould be for example the usage of heaper materials, hanges in the surfaetreatment, hanges in tehnial solutions, redution of the amount of materialset.3. Dismantled ar room - This workplae is situated in Tehnial Development'splae in �esana Mladá Boleslav and is determined for a omplex analysis of�koda Auto a.s. ompetitors' vehiles. Dismantled ars, their parts and on-strutional solutions are situated here, being ompared with �koda Auto a.s.own vehiles. Dismantled ar room is a soure for the partiular informationabout tehnial solutions, used materials and assembly methods. It allowsdetailed presentations showing the analysis of individual ars and it inludeseonomi analysis of the individual parts. Of ourse, this is relatively expensiveand time onsuming proess.4. Program Z.E.B.R.A. - This is an internal eletroni system whih motivatesemployees of �koda Auto a.s. through money remuneration to partiipate inthe PKO proess. Proposals are added to the system through personal om-puters or terminals loated at the assembly lines and they are subsequentlyevaluated. Program Z.E.B.R.A. is not only for the PKO proesses; it serves forimprovement of working onditions, protetion of health, energy savings andenvironmental protetion as well.5. International auto shows - On these shows, ar manufaturing news as wellas omplex produt programs of ompetitors are presented. In ase of doubt,employees of optimization departments an ask experts of a given brand.6. Improvement proposals from Volkswagen onern - Savings an be generatedwithout partiipation of �koda Auto a.s. employees beause of the platformuniformity. If any PKO measure is approved on a platform omponent, it isautomatially hanged also in �koda Auto a.s.Analysis of PKO IdeasAll improvement proposals are reorded in the PKO data bank, where a numerialmark is assigned, under whih the proposal is registered. The aim is to have� maximal savings 46



4 Optimization in �koda Auto a.s.� minimal osts� quik realizationFirstly, urrent status of the proess under review has to be heked. If there ispossibility of osts saving, the analysis ontinue with indiation of the time needed forthe realization, potential for savings, relevane to ustomers and how many per ent ofvehiles would be a�eted. Based on these data, possible savings are estimated. Theaim is to �nd a potential with an eonomi return up to one year and with savingshigher than ¿ 0.01 per vehile (if implemented). These riteria are preliminaryand if they are not met, it's not worthy in ontinuing with further analysis of thepotential. If the preliminary results are satisfatory, ooperation with other (internalor external) Speialized Departments an be established in order to obtain theiromments. Overview of analysis:� analysis of projet doumentation� omponent analysis aording to the Piee List inluding �nding omponentnumbers� identifying vehiles involved in this partiular potential� opinion of individual Speialized Departments� alulation of urrent osts and of after-optimization osts� alulation of internal and external osts on development, operating osts andtehnologyOn the basis of these information, the examination of the feasibility of the potentialimplementation follows. It has to be onsulted with engineers in prodution whihare responsible for tests and trials. The idea is then introdued on FMK.Realization of the PKO IdeasIf the potential is aepted, proess of implementation follows. It is a responsibilityof Logistis of the Company Unit. VSA Department monitors if the deadlines in theproess are met. When PKO potential is implemented, Controlling of Purhasingand Material Costs Department (�ECN Department�) on�rms that intended savingshave been realized.
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4 Optimization in �koda Auto a.s.4.5 Investments in �koda Auto a.s.Investment is expenditure of �nanial resoures to reah future pro�t in partiulartime period. Thus ompany spends its present �nanial resoures in favor of futurerevenues. Every investment in�uenes future and e�ieny of the �rm. Investmentsin �koda Auto a.s. are expenses on expansion of ompany's property, whih arerelated to partiular investment plan of the ompany. We have two main types ofinvestments in �koda Auto a.s.: [21℄1. Produt - As the name suggests, produt investments are related diretly to arprodution.2. Non-produt - Investments whih are not diretly related to ar prodution butare essential for ensuring of the prodution (for example tehnial development,infrastruture, human resoures management, IT systems or environmental pro-tetion).Before realization of every investment are evaluated all possibilities how, how muhand into what to invest. For the most interesting projets are prepared studies whihontains rationalization of projet, risk assessment and timetable for realization. Theinvestment targets are for example expansion of prodution apaity, improvement�nal produt's quality, investments to new produts or hanges in the organizationin Area �V�. The investments are planned in aordane with the Planning Round atthe end of every year.4.5.1 Investment Approval ProessEvery department prepares its own proposals for required BWAs in ELINA System inthe end of the year. Assumption for drawing up of proposal for BWA is approved planof the investments divided into partiular M-Projets5. When proposal for BWA isdrawn up, it is neessary to state number of M-Projet related to partiular proposalfor BWA. More proposals for BWA ould be drawn up on one M-Projet. On behalf ofArea �V�, the proposals for BWAs are prepared by VSA/3 Center in ooperation withrelevant department. VSA/3 Center is also the supervisor responsible for internalprodut investments (�Investor�); Ing. Jaroslav Drahota is the oordinator responsiblefor approval of proposal for BWAs.5M-Projet is basi element for investment planning beause approved �nanial resoures are di-vided aording to it. They serve for identi�ation of resoures for their drawing. The list of allM-Projets makes up the investment plan. ECC Department administers M-Projets in systemSAP. 48



4 Optimization in �koda Auto a.s.Figure 4.5.1: Preparation of Proposal for BWA
Author based on �koda Auto a.s. data.
One a proposal for BWA is prepared, it has to be heked. The oordinator proeedsproposals for review to the department responsible for managing of the investmentsin partiular Area - in ase of Area �V�, it is Managing of Investments Department(�VPS Department�).Figure 4.5.2: Review of Proposal for BWA

Author based on �koda Auto a.s. data.
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4 Optimization in �koda Auto a.s.One a proposal for BWA is heked by Controlling, the Investment Approval Proessmoves to its �nal stage. There are some limits and di�erenes in approval proessfor eah of the investment types. If the non-produt investment is higher than ¿100,000 or the produt investment is higher than ¿ 200,000, it must be approvedby the Investment Committee of �koda Auto a.s. If the non-produt investment ishigher than ¿ 5 million or the produt investment is higher than ¿ 10 million, itmust be approved by Board of Management.Figure 4.5.3: Approval of Proposal for BWA

Author based on �koda Auto a.s. data.
4.5.2 Proess of Realization of the InvestmentWhen a proposal for BWA is approved, it is neessary to order the resoures requiredin the proposal. Either Investor or appliant prepares Proposal to Order (�ON�) inthe EBP and ELINA Systems ; in the latter system the approval tree is available:
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4 Optimization in �koda Auto a.s.Figure 4.5.4: Approval Tree for ON

Author based on �koda Auto a.s. data.
To summarize, relevant departments in Prodution Area are:� Responsible for managing of investments in partiular Area - VPS Department� Investor for internal produt investment in material osts - VSA DepartmentNow the ON is in Balane and External Inome Aount Department (�EUA Depart-ment�). In addition to the approval of the ON, EUA Department opens an aountfor the respetive ON and it proeeds it to the Purhasing. From now on, ON is listedas a Requirement to Order (�PoBJ�) in the SAP System. Subsequently, orrespond-ing department from Area �N� (�Nx Unit�) gives the purhase order and PoBJ getsassigned its number. A supplier performs work and issue an invoie and a deliverynote. He advanes them both to the Aounting of Current Aounts Department(�EUU Department�) whih is responsible for ommuniation with external parties.
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4 Optimization in �koda Auto a.s.Figure 4.5.5: Investment in Aounting Unit

Author based on �koda Auto a.s. data.
EUU Department puts the invoie in the SAP System. Then all handover proessesare arried out eletronially through the SAP System. Either investor or appliantheks material orretness and returns the invoie to the EUA. EUA Departmentunbloks the invoie and gives an order for payment. Thereby the work on theinvestment are �nished and the proesses of ativation6 and monitoring of investmentsfollows.4.6 Tehnial ChangesTehnial hanges (�TeZ�) involves hanges in material osts, investments (inter-nal, external), operating osts (internal, external) and development osts. [22℄ Suhhanges ould inrease or save osts (PKO measures, more in Setion 4.4) per onevehile. Generally, it is desirable to save osts; however hanges related to quality,design or safety of passengers an inrease the prie (for example hanges in mate-rial, uni�ation of parts or inrease in quantity of material). There are three typesof tehnial hanges:6The day of ativation of investments is day, from whih partiular investment is used. Depreiationof the investment begins with its ativation. 52



4 Optimization in �koda Auto a.s.1. Pre-series - They are arried out during the �rst three months after Start ofProdution (�SOP�) (so-alled pre-prodution stage).2. Series - They are arried out after the �rst three months after Start of Produ-tion (�SOP�) (so-alled serial prodution stage).3. Program Point of Model Care - hanges having an impat on the ustomers.Program Point of Model Care is onsisting of several tehnial hanges whihare realized before ustomer relevant date 7.Table 4.1: Finaning of TeZ and Responsibilities of Individual DepartmentsType of Costs Management of BudgetPre-series SeriesMaterial Costs ECT VSAInvestments Internal (for area V) VPx VSAExternal (for area N) NP NPOperating Costs Internal (for area V) VPx, VLx VSAExternal (for area N) GMx NPDevelopment Costs TR TRAuthor based on �koda Auto a.s. data.Abbreviations of Units and Departments:� NP - Projet Management Purhasing� TR - Projet Tehnial Management� ECT - Controlling of Development and Produt� VP - Brand Planning� VL - Brand Logistis� GM - Produt Management4.6.1 Department of Tehnial ChangesAs was mentioned in Introdution, I wrote my thesis in the VSA Department whiharries out only serial tehnial hanges. Now I will fous on ativities of individualCenters. Struture of the VSA Department is in the Appendix.� Center VSA/1 - This Center is responsible for olleting omments from otherSpeialized Departments to a ertain hat8 serial tehnial hange or a Pro-gram Point of Model Care and ommuniates them to the systems AVON andZM�NY and to other world regions.722th or 45th alendar week.8Changes of �koda Autos' a.s. parts. 53



4 Optimization in �koda Auto a.s.� Center VSA/2 - This Center is responsible for olleting omments from otherSpeialized Departments to a ertain platform serial tehnial hange or a Pro-gram Point of Model Care and ommuniates them to the systems AVON andZM�NY and to other world regions.� Center VSA/3 - This is a very unique Center. It is the losest partner ofTO Unit in the whole ompany. Its responsibility is to �nd PKO potentials,management of Business plan of Prodution Area and management of Budgetof internal investments, material osts and operating osts. Thus VSA/3 Centeris the owner of BWA on internal produt investments. More in the Subsetion4.7.1.4.6.2 Change Management of Serial Tehnial ChangesIn this Subsetion I will desribe the approval proess of tehnial hanges and therole of the VSA Department in this proess in more detail. There are various phases of�life� of tehnial hange and eah of them has its own status. Statuses are numerialodes expressing the state of TeZ in the AVON System. List of the most impor-tant statuses is in the Appendix. There are some teams with di�erent ompeteniesentering the approval proess:� E-Team - Team responsible for tehnial assessment of TeZ. There are mainlyonstrutors from Area �T� thus representatives of TK, TM, TP and TZ (seeOrganization of �koda Auto a.s. in Appendix). Furthermore there are repre-sentatives of VSA, TO and ECT. Output of E-Team is numbered TeZ whih isinput into system AVON along with the doumentation.� P-Team - Team responsible for evaluation of TeZ and the deision about itsrealization. There are mainly tehnologists from Area �V� thus representativesof VL, VA, VF, VS and VP. Furthermore there are representatives of VSA,TO, GQ, EC and Area �P� and �N� (see Organization of �koda Auto a.s. inAppendix). Output of P-Team is approved TeZ whih is ready for realization.� R-Team - Team for implementation of TeZ. There are representatives of Logis-tis of the Company Unit and Vehile Prodution Unit who are about SOPdetermination and in-time realization of TeZ.In the beginning the proposer must determine the type of TeZ and input TeZ in theAVON System (status 030). TeZ is immediately assigned its date number and beomea Proposal of Change (�NZ�). The approval in respetive Speialized Department andpreliminary omment from Area �T� follows. The proposer then introdues TeZ to54



4 Optimization in �koda Auto a.s.the E-Team (status 080) and in the ase of approval of NZ, NZ is assigned a numberaording to its type. Figure 4.6.1: NZ in E-Team

Author based on �koda Auto a.s. data.
Tehnial assessment, in ooperation with Tehnial Development Departments (sta-tus 240), relates to the tehnial realization, state of tests and estimated diret anddevelopment osts. Subsequently the representatives from Area �T� and GM Unitdeide about the release of NZ for evaluation to the P-Team (status 280 in positivease). While being evaluated by P-Team, NZ is assigned status 400 and suh informa-tion is passed to the employees of VSA/1 Center or VSA/2 Center. In this momentthe role of VSA is starting, by olleting the omments from their ontat persons tothe respetive TeZ.The evaluation of NZ inludes detailed assessment and omments of tehnologistsfrom Area �V� regarding the feasibility, osts, investments, inventories, timing andother fators.
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4 Optimization in �koda Auto a.s.Figure 4.6.2: NZ in P-Team

Author based on �koda Auto a.s. data.
Deision about Order to Change (�PZ�) is monitored in AVON System with appropri-ate status inluding protools from meetings of P-Team. Approved PZ is implementedinto the information ZM�NY and AVON Systems. Now R-Team determines SOP inAVON, ZM�NY and STEREO Systems. Tehnial Development reeives PZ in orderto reate orresponding tehnial doumentation (status 700). After input of requireddata into the information systems, GM Unit onludes the proess in AVON withstatus 800.
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4 Optimization in �koda Auto a.s.Figure 4.6.3: Realization of PZ

Author based on �koda Auto a.s. data.
Realization of TeZ is monitored in STEREO and ZM�NY Systems.4.6.3 Deviation ControlDeviation is temporary tehnial hange whih is valid for a ertain period of timeor for a partiular number of produts and it is used when produt is temporarydeviated from tehnial doumentation (drawings, tehnial Piee Lists an others).[23℄ The proess of approval of a deviation is alled Authorization of Deviation (�AE�)and is used partiularly for:� solving of temporary problem (for example temporary di�erent labeling of thesame omponents)� alternative solution before the problem is solved by orret TeZ
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4 Optimization in �koda Auto a.s.� temporary assembly of deviated omponents (for example usage of a omponentfrom a previous ar model) beause of insu�ient supply� Consumption of exess material (inventories et.)Deviated omponents have to be reorded in a Piee List but not in drawings. Sug-gested measure an't require any investment osts. Following diagram depits ap-proval proess for AE. Figure 4.6.4: Deviation Control

Author based on �koda Auto a.s. data.
4.7 Business PlanBusiness plan (�BP�) is a olletion of measures whih have saving e�ets on �nalprodut and serve for ful�llment of Planning Round's targets and improvement ofeonomi results. It is a modern form of managerial ontrol of the ompany but itisn't strategy itself, it is just an impulse for the ompany to ahieve given strategy.In other words, it is a mean whih provides eonomial growth and prosperity for theompany. Basi assumptions for suessful ful�llment of Business plan are lear strat-egy for ahieving of given targets, support from management of the ompany, regularevaluation, lear distribution of responsibility among employees and teams onsisting
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4 Optimization in �koda Auto a.s.from experiened and motivated employees. Problems an arise from insu�ient om-muniation among Speialized Departments or limited possibilities when obtainingdouments and omments.Every tehnial hange, whih maintains same or higher ustomer value and leads tosavings, belongs to Business plan. Ful�llment of Business plan is monitored separatelyfor every model lass in ¿/vehile. All values express de�ned or ahieved goals on�average vehile� of all vehiles manufatured in given model lass in partiular year.If for example a measure for 1 ¿/vehile an be used only for 20% vehiles, savingsare not 1 ¿/vehile but only ¿ 0,2 on one ar.In general, it is valid that number of measures inreases and a �pro�tability� of onemeasure is diminishing (viz. Figure 4.7.1). This trend an be explained by simpleonsideration. When optimization proesses were established in �koda Auto a.s.,a lot of optimization potentials were available. Over time, lot of the measures arealready implemented to manufaturing from the beginning. Employees of present-day's departments must analyze whole ar in more detail to ful�ll PKO targets, somore potentials for less money originate.Figure 4.7.1: Pro�tability of PKO Measures in �koda Auto a.s.

Author based on �koda Auto a.s. data.
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4 Optimization in �koda Auto a.s.4.7.1 Business Plan in ProdutionAs I mentioned in Subsetion 4.6.1, VSA Department, partiularly VSA/3 Center,deals with BP PKO in Prodution Area. In 4th quarter of the year, TO Unit proposestargets on model lasses for Area �V�. VSA/3 Center evaluates them and togetherwith TO Unit they approve numbers aeptable for both sides. VSA Departmentthen distributes internal targets among Vehile Prodution (�VF Unit�), Power-trainProdution (�VA Unit�) and Brand Planning (�VP Unit�) on the basis of alreadyde�ned measures, ful�llment targets in last years and potentials.Figure 4.7.2: Distribution of PKO Targets among Units in Area �V�
Author based on �koda Auto a.s. data.
VSA Department informs Units about targets, approves planned values with man-agers of partiular Unit and implements approved values into Business plan of Area�V�. VSA Department implements atual list of de�ned measures into Business plan,presents them to every Unit and approahes them with the request for de�ning newmeasures to ful�ll their internal targets.New measure is reorded on the Chek-List 9 and is advaned on VSA Department.Ativities of VSA Department are desribed in following diagram.

9Form for submitting or reording of the potential.60



4 Optimization in �koda Auto a.s.Figure 4.7.3: Ativities of VSA

Author based on �koda Auto a.s. data.
Measures are disussed on partiular meetings aording to their importane.� Meetings of Business plan of Prodution - These meetings are every two weeksand onsist from representatives of TO, VSA, VF, VA and VP. They disusssmaller saving measures with impat to material, dates of their realization,reasons for the delay, problems in various departments (logistis) and so on.� FMK - Customer relevant hanges with higher investments and greater impatin relation to the vehile. FMK struture was desribed in Subsetion 4.4.1 inmore detail. TO Unit presents these measures also on behalf of the Prodution.ECN Department on�rms savings one a month and VSA Department informs VFUnit, VA Unit and VP Unit about subsequently. VSA Department prepares monthlyreport about ful�llment BP in Area �V�.
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4 Optimization in �koda Auto a.s.Figure 4.7.4: BP PKO of Area �V� in the End of the Year 2011 in ¿/Vehile

Author based on �koda Auto a.s. data.
Figure 4.7.5: Ful�llment of BP of Area �V� in the End of the Year 2011 in Million ¿

Author based on �koda Auto a.s. data.
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4 Optimization in �koda Auto a.s.Examples of Possible Measures in the Year 2012:� WS in dismantled ar room and omparison with ompetitors� Review of rejeted measures (hanges in onditions and priorities)� Uni�ation of onneting material in assembly� Use of waste material from prodution in stamping fatory� Domesti prodution and assembly of aggregates� Sealing of oahwork, redution of material in painting failities� Optimization of proess material (welding wire, glue - modi�ation of presribedamount)4.7.2 Business Plan in Tehnial DevelopmentPlatforms' measures are administered by Tehnial Development Area. Options Plan-ning and Order Management Department (�POM Department�) manages LAP. Aswas desribed in Setions 4.2 and 4.3, information from LAP and PR are used duringthe preparation of Budget.Figure 4.7.6: Number of Planned Cars

Author based on �koda Auto a.s. data.
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4 Optimization in �koda Auto a.s.Now all relevant data are in TO Unit. Based on the last years and urrent supply ofvehiles, they an alulate approximately how many Euros an partiular area saveon one ar. The estimation of overall BP PKO savings ould be presented to theBoard of Management:
Target =

TF.EF + TO.EO + TR.ER + TS.ES + TY.EY

2Explanatory note for previous equation:TF, TO, TR, TS, TY = number of total manufatured Fabias, Otavias, Roomsters,Superbs and YetisEF, EO, ER, ES, EY = estimated savings one one Fabia, Otavia, Roomster, Superband YetiTargets are distributed approximately in this ratio10:� Purhasing . 75%� Tehnial Development . 13%� Prodution and Logistis . 8%� Platform . 4%Figure 4.7.7: Distribution of Targets among Areas

Author based on �koda Auto a.s. data.
10The perentage is in approximate ratio based of TO's overview of prime osts 2005 - 201064



4 Optimization in �koda Auto a.s.Distribution of targets in Area �T� is not as simple as in Area �V�. Targets are dividedamong model lasses in the same way as in Prodution but they are further dividedinto sets.Table 4.2: Distribution of Targets among Sets in Area �T� and ResponsibilitiesSet Within Area T Within Unit TOEquipment TK Zde¬ka Lislerová, Tomá² KlausEletriity TM Rihard NoarEngine, Chassis, Gearbox TP Josef Dvo°ákCoahwork TK Ladislav HukAuthor based on �koda Auto a.s. data.Abbreviations of Units and Departments:� TK - Vehile Development� TM - Development of Eletri/Eletroni Systems and Servies� TP - Chassis and Power-train Development� TK - Vehile DevelopmentEvery department has its own targets on sets and is responsible for their ful�llmentto the respetive employee of TO Unit aross all model lasses. Every oordinatoris responsible for some model lasses, so every employee is responsible for one modellass over all sets and also one set over all model lasses (see Organization of TOUnit in Appendix). It is important to add that TO Unit doesn't deal with measuresfrom pre-series, it operates only with measures from series thus at least three monthsafter SOP.4.7.3 Business Plan in PurhasingPurhasing Area don't have PKO targets. They only disuss tehnial hanges andaording to them, they alter the seletion of suppliers. Purhasing Area de�nesis own targets on every model lass on the basis of LAP, Planning Round and ex-perienes from past years, similarly as Tehnial Development Area. They also getnumber of ars planned to manufature on partiular year from ECN Departmentand on the basis of these information they make proposal for the approval of theBoard of Management. Purhasing Area only advanes approved targets to the TOUnit to monitor them. Targets are divided among model lasses again and furtheramong purhased ommodities - Metal and Power-train, Interior, Exterior and Ele-tri/Eletroni (see Organization of �koda Auto in Appendix), groups of materials,shopping responsibility and suppliers. 65



4 Optimization in �koda Auto a.s.4.7.4 Proposal on Changes in Business PlanCurrent system of Business plan is quite ompliated. As Purhasing Area is sep-arated from TO Unit and has only reporting obligation (mainly about ful�llmentof their targets) towards it TO Unit, there isn't department managing all Businessplans together. There is not a lear omparison with past years, so doing statistis ismore ompliated and nobody does that. The information are held in their depart-ments beause there is no obligation to proeed it further. Every Area has a littlebit di�erent system with many onstrutors involved who have nothing to do withthe Business plan. One person in TO Unit has to proess one model lass over allsets and also one set over all model lasses. In my opinion, responsibilities in Teh-nial Development Area are not distributed learly and people unfamiliar with theproedures ould be little bit onfused. This system of Business plan was establishedfew years ago on the basis of Volkswagen model and the idea was to get people moremotivated. If more people would be involved, more potentials and greater savingsan be reahed. But over time it seems that it has more likely the opposite e�et.Everybody relies that somebody else will do his job, feels a little responsibility anddoesn't attend meetings. In my opinion, this system of Business plan inreases trans-ation osts (see Subsetion 2.2.3). Too many people are involved into this proessand that is reason why I suggest some hanges in Business plan of �koda Auto a.s.Beause of these fats I would suggest new, simpler, system of Business plan. Firstly,I would desribe and learly de�ne all proesses in new organizational norms to makework of the departments more e�ient and automati. If these materials were avail-able also to employees of other departments, they ould express their opinions andomplaints, and thus a disussion leading to a ompromise would emerge. Further-more, I would anel sets in Tehnial Development Area. I think that more e�etiveis to distribute internal targets among Units similarly as in Prodution (VF, VA andVP) and in Purhasing (NM, NI, NX and NE). In Tehnial Development, UnitsTK, TM and TP should get their own targets and sets ould be prepared only forFMK, if it Every Unit should have its own representative to attend regular Businessplan meetings and he should present there new problems, possibilities and potentials.TO Unit should distribute targets among all Areas and gather information aboutBusiness plan from all of them. There should be three oordinators as today - �rstfor Fabia and Roomster, seond for Otavia and third for Superb and Yeti. Theirpartners from Purhasing, Tehnial Development and Prodution should regularlyinform them about their urrent situation. To summarize, proposed Business planshould be managed by TO Unit and have 5 lists for every model lass and one singlelist with information about ful�llment targets from all Areas. I give an example for�koda Otavia in table 4.3.
66



4 Optimization in �koda Auto a.s.Table 4.3: Proposal to New Business Plan: BP PKO �koda Otavia in ¿/VehileArea Target Reality PotentialPurhasing 165 105 138Tehnial Development 20 12 16Prodution 10 3 6,5Platform 5 2 4,5TOTAL 200 122 165
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5 ConlusionWe showed that prodution from both theoretial as well as pratial point of viewhas a lot of in ommon. Primarily, eah produer is always trying to maximize itspro�t and minimize its osts. However, he is restrited by tehnologial onstraints.Therefore he tries to reah tehnially and eonomially e�etive prodution. He dealswith relations between outputs and inputs (partiularly marginal and average prod-ut), hanges in sale of prodution and alulates returns to sale. He distinguishesbetween long-term and short-term period in prodution (Cyle Plan, Budget), �xedand variable osts and others. At least basi theoretial knowledge is neessary forpermanent eonomi growth of the ompany.Furthermore, we were introdued to the the onept of Controlling and Marketingas the instruments whih improve ompanys' �nanial results. We desribed theonepts of these instruments and the development of the approah to solutions ofvarious tasks. Summarization and desription of optimizing proesses in �koda Autoa.s. followed. The original ontribution of this thesis is its uniqueness in the waythat it ombines the neessary theoretial bakground as well as the ase study ofone of the biggest ompanies in the Czeh Republi. Similar studies don't providesuh a detailed view on theory and simultaneously on pratie. This thesis ould bealso used as eduational material for managers and employees of �koda Auto a.s.After spending a year on the trainee position in Prodution Area in �koda Auto a.s.,I an say that their optimization proesses are on very high level. Sine the om-pany beame part of Volkswagen onern, great savings have been reahed beauseof platform omponents and adoption of onern's known-how. We proved on an ex-ample in Setion 4.7 that Prodution Area is onstantly improving its results. Theyimplement old PKO measures already from the beginning of the serial produtionand pro�tability of new measures dereases. This phenomenon ould be explained bysatisfatorily optimized omponents used for prodution of vehiles, amount of mate-rial and number of workers. This proess suessfully ontinues but �nding of PKOmeasures will be more and more di�ult. However even if the optimizing proess iswell managed, redundant osts ould appear somewhere else.This thesis aims on optimization of material osts. As I said above, today's possibil-ities of further optimization in material sphere are very limited. After the extensive68



5 Conlusionstudy of prodution proesses and its optimization, I an say that main potentialsare not on assembly line or in stamping fatory but in the administrative proesses.Sometimes ould happen that we save great amount of money in prodution butoverall savings are lower than this bene�t. It ould be aused by transation ostsas I mentioned in Subsetion 2.2.3. These osts are not diretly related to the pro-dution but they aompany it. The proposal on improvement of this problem is toensure that employees have well spei�ed and highly speialized positions, to employrightly eduated and motivated people or to ontinuously update departments' inter-nal materials for other departments (their methods of work, internal data or hangesin proesses). Suh information are often missing.I would enourage other analysts to further study this problem beause human re-soures and relations among them are, in suh a big ompany, great potential forsavings. In a long-term period, these osts may inrease and it is neessary to on-tinuously analyze and optimize all relevant proesses.
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7 AronymsMPi - Marginal produt of i-th inputMRTSji - Marginal rate of tehnial substitution of input j for input iAPi - Average produtMC - Marginal ostsLTC - Total ost urve of long run periodLAC - Average osts of long run periodLMC - Marginal osts of long run periodFC - Fixed ostsVC - Variable ostsSTC - Total ost urve of short run periodSAC - Average osts of short run periodSMC - Marginal osts of short run periodAVC - Average variable osts of short run periodAFC - Average �xed osts of short run periodPR - Planning Round (Plannungsrunde)LAP - Long-term Sales Plan (Langfristige Absatzplannung)PKO - Optimization of Material Costs (Produktkostenoptimierung)FMK - Forum Material Costs (Forum Material Kosten)BWA - Proposal to Allow the Investment (Bewilligungsantrag)ON - Proposal to Order (objednaí návrh)72



7 AronymsPoBJ - Requirement to Order (poºadavek na objednání)TeZ - Tehnial Change (tehniká zm¥na)SOP - Start of ProdutionNZ - Proposal to Change (návrh zm¥ny)PZ - Order of Change (p°íkaz zm¥ny)AE - Authorization of Deviation (Abweihungserlaubnis)Overview of abbreviations of Areas and Units is in Appendix in Organization of �kodaAuto a.s.
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8 AppendixFigure No. 1: Organization of �koda Auto a.s.

77



8 Appendix
Figure No. 2: Struture of VSA Department
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8 Appendix
Figure No. 3: Struture of TO Unit
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8 Appendix
Figure No. 4: Map of the Plant in Mladá Boleslav
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