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ABSTRACT. The systemic approach of the controlling functiorstipporting the operations management results itsom
complex analysis of the supply chain business qedating results and from influencing the operatioranagement factors
- products, processes and resources that detettrénachieved result (revenues, costs, profitabditgd assets turnover as
well as the return on invested capital). All prodfeatures which stand for customer value andatapetitiveness are the
basis for designing, planning and controlling theeiiconnected processes responsible for manufagtamd delivery of
products. The effectiveness of methods appliedavelbping products, processes and resources depenttse precise
analysis and appraisal of the operating condititthra justify their application. Supporting the ommns management,
focused on the product value and improving the @myis financial result, apart from financial, teickah and economic
analyses requires transferring the product valuactivities control methods and to developing tesources in the product
supply chain already at the stage of planning. Assalt of an analysis of requirements supporting development of
processes and resources in the supply chain, @enete model of operational controlling in produatue management was
developed. The multicriterion selection and appeiprapplication of material flow management methad the supply
chain is each time preceded by an operating arahdial analysis as well as by an appraisal of djperaonditions that
influence the choice of control methods.

Key words: controlling, value management, process managersepply chain, reference model.

INTRODUCTION

The contemporary research regarding operations geamant distinguishes four principal factors -
customers, products, processes and resources hwidake up a system of strongly interconnected
economic variables that shape the scope and rdnggecations management in business activity of
enterprises [Krajewski, Ritzman 1990; Kasiewicz 20Waters 1996]. Operations management is
a function of management and is responsible fortral activities that directly pertain to product
manufacture and delivery [Loader, 2006], which ssim a need to develop multidimensional process
interdependencies in product supply chains, coymtian and distribution. According to the results o
theoretical research of both management scienc&ofAd 973, Drucker 1993, Kaminski 1995,
Zimniewicz 2009] and supply chain management [Gbpiser 2005, Giunipero 2004, Lambert 2000,
Krawczyk 2001, Kisperska-Mofio 2000, Ciesielski 2009, Rutkowski 2000, Witkowskd03],

a supply chain is treated unanimously as a systema purposefully determined set of elements and
relations between those elements and their pr@serticcording to Peter Drucker, the most important
features of a management system include the pemhasmed comprehensive monitoring, and
improving the effectiveness of activities aimedtlé¢ fundamental and vital result - a satisfied
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customer [Drucker 2005]. Customer satisfactionriseffect derived from many activities that are
interconnected by means of both internal relatigosstand relations with the market environment,
which add up to make the delivered product [Wat2896]. Product value management is
interconnected with influencing the product ovex domplete supply chain through deliberate shaping
of multidimensional process interdependencies pply manufacture and co-production as well as
distribution of the product to the target marketorBbver, the systemic interconnection of the
implemented processes and applied resources iefigethe product value within the flow in the
supply chain for both the customer and the produgtplier, creating a value chain [Porter 1998,
Rother, Shook 1999]. According to Philip Kotlery@ue chain constitutes a process of adding value
to the product, starting from activities connecteith purchasing the materials necessary for the
manufacturing process, through manufacturing omersitand ending up with sales operations and
rendering extra services [Kotler 1994].

Effective product management in view of custome'easing expectations and the considerable
changeability of the market environment requiresapacity to integrate and coordinate business
activities throughout the supply chain, connectiighe areas of product management, processes and
resources. Integration of activities (processespists in connecting individual elements of adegt
and information flows of various actions (proce})sego a cohesive whole, ensuring effective
cooperation and interoperability of processes. Ginating the activities (processes) in a supplyjircha
consists in harmonizing the actions implementediiffgrent executors (enterprises, business units,
individual employees) aimed at achieving a spetiidjective (e.g. the required product quality,
reliability of deliveries, low costs, high saledwmes, high profit or high level of resource utlion).
Simultaneously with operational shaping of the $yppain it is also important to analyse the impact
of operations management on the customer servie $nd sales revenues, material flow rate and
cash conversion cycle as well as the value of thkiwg capital employed, the costs incurred and the
total assets turnover. Interdependent dimensionspefations management (e.g. the time, place,
quantity, quality, structure), management resou(egs employees, machines and equipment, capital,
organisational resources and know-how) and manageraeeas (e.g. purchasing, production,
distribution, sales, finance, marketing), requin@attmanagers have to consider many scenarios of
process implementation and resources allocationichwlaffects the final effectiveness of the
company's assets and the employed capital. Onéneofrrtethods applied to measure economic
effectiveness of resources allocation is Kaldorkidiefficiency. According to its criteria, the satut
leads to an increase in effectiveness, when, asuatrof appropriate allocation of resources, it is
possible to improve the ratio of result to the exgyire. If, given a specified allocation of restes,
it is impossible to introduce such a solution, each change of resources allocation will result in
a lower value of the result/expenditure ratio, thies current allocation is efficient in Kaldor-Hgk
meaning. In 1972, John Richard Hicks was granted\bbel Prize for his achievements regarding the
general economic balance and economic growth. $inkas practice, activities involved in controlling
(understood as a management support system) acerdosted on inspecting, measuring numerous
economic indicators, economic analyses and foriecatiie revenues and costs, budget development
and preparing reports for executives. Analysis o$ibess practice shows that controlling in the
enterprises involved in the research as well asritesl in numerous reference books [Nowak 2004,
Sierpiiska 2002, Vollmuth 1995, Leszamwki, Wnuk 2000, Horvath 1990, Weber 2001, Peemoller
1990], makes use predominantly of the achievemehtmanagerial accounting. Controlling the
efficiency in enterprises is mainly the duty of dntial departments or financial controlling
department, assuming that all the business opagatite reflected in financial results and cash glow
However, in order to support the business manageiash to help it achieve its objectives, it is
necessary to shift the emphasis from ex post asalyshe anticipatory action planning. The reskarc
results show there are not enough both theoresicalies and practical solutions for feed forward
controlling that supports the management of opagadctivities and material flows in the supply chai
in accordance with the assumptions underlying taerned result.

A complex system of operational conditions is aeaaof detailed, but fragmentary theoretical
research and model-based simulations in the fiéldystem integration and activities coordination
[Krawczyk 2001, Kisperska-Mofp2000], sensitivity analysis [Luenberger 1974, Maskk 2006],
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theory of constraints [Goldratt 1997], trade offatmns [Ullman 2001], multicriterial analysis
[Szapiro 1991], reliability analysis [Kotowrocki @Q], queuing and bottleneck theory [Bozarth,
Handfield 1998], and Value Stream Mapping [Roth®hook 1999]. Supporting the operational
controlling in the course of management processjded on the product value and on improving the
company's profit, requires (apart from applied ficial, technical and economic analyses) control
methods and relations between control factors amtkal parameter values to be specified already at
the stage of planning the operating activities s in the supply chain.

Product features which constitute customer value the basis for designing, planning and
controlling of the interconnected processes resptngor manufacturing and delivery of products.
Selection of control methods and control parameaéires is coordinated within closed-loop feedback
on the basis of operation and financial analyssslte as well as operating conditions that make it
possible to apply them. The proposed controllingdehdnterconnects the feed-forward approach
(which supports planning and controlling of opergtiactivities in a supply chain) with feedback
based on analysis of economic results and opesgdtit@ierminants.

PRODUCT VALUE TRANSFER IN A SUPPLY CHAIN

Product requirements (materials quality, productcfionality, delivery timeliness and security,
product availability) are transferred to the ohjeesd of processes responsible for manufacturing and
delivery of products to the market (Fig. 1).

Process of analysing the supplies market Production processes

Process of selecting the suppliers — Controlling the quality standards

Forecasting and planning the demand for Manufacturing technology

raw materials Qualifications of production workers

Controlling the supplies and cooperation .
with suppliers Workmanship

Aesthetic value

Processes of planning a
replenishing the stocks -
Processes of transport and fleet %:?e“:i};losf
Process of analysing and deducing management Durability
the customers’ needs Processes of warehousing and
Process of planning and warehousing technology
developing the product design Product attractiveness
Process of discussing the o Modern design
prototype with customers Availability — Functionality
required quantity, Usefulness
place, time,
assortment |

»

oo mammy
‘(’

e
-

‘ A set of component operatioBg in the supply chai*w valuesW,

Source: own study

Fig. 1. An example of transferring product regmients to process requirements
Rys. 1. Przyktad przeniesienia wymagdawianych produktom na wymagania proceséw

The supply chain processes exert a complex impatdividual elements of product value for the
customer, which play a decisive role in establighsales success and competitive position of the
product on the market. Therefore the efficiencylysis process applies the techniques of Value
Stream Mapping on the value stream in product sugphin processes [Rother, Shook 1999]. Product
value analysis for n values making up a set of deéest variables is multifunctional in its nature.
A set of values Wat the end of the supply chain depends on thdtsesiucomponent operations;
the supply chain, e.g. the quality of supplied matg timeliness and completeness of supplies,
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production quality and reliability, exact order limg and shipments in the distribution process,
timeliness of haulage or product availability iffelient locations within the supply chain.

whn) = f|D(K)]

Transferring the value to strategic and operatioleaisions regarding the operations implemented
in the supply chain is effected using the logithaf QFD (Quality Function Deployment) method. The
objective is to translate the needs and expecttbthe (external or internal) customer to feawe
the product, processes and resources in the soppip. The processes that create the product value
use up the resources, and the resulting returosrafi the company's assets or capital are detedmine
as the ratios of the obtained results to the expaed Figure 2 presents the sequence of transition
from the customer's needs to the required featfresoduct, processes and resources, using the QFD
logic.

Description of required processes

Testing the construction, controlling the productand
materials, functional analy:
Quiality control of: design and technological prazces|
materials, customer opinion analysis

Parameterizing and dimensioning the produd
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Quiality of: the covering, functional design, madts|
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Value
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- ——cc ) |
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Stocks level and location

Characteristics of manufacturing and
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processes implementation
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Managing the processes in
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company value

Dimensioning and parameterizing of resources| Description of required resources Dimensioning and parameterizing of processes
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planning the number and utilization of machinegsourcin

Qualified employees, testing equipment, qualitytomn
equipment, analysis structure and met|
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outsourcing of quality testing, number of maching

Planning of buildings and machinery utilization,
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CRM systems

Planning: warehouse workers, storage space al
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S

Qualified employees, production machines, equiprfant]
testing materials quality and technology, conthelets,
opinion research methods, IT syst:

Frequency of inspections, number of work statiard p
the process of control procedures, scope of funatianalyse
Frequency and scope of quality control for prodiegign anc
technology, place and manner of controlling mate@ad opiniond

Qualified employees, IT systems for delivery tragkand
customer service, warehouse, means of transpantaz
with a logistic operator

Methods, scope and frequency of monitoring thespart,
goods acceptance and release, simplifying the mesteervict
procedures, data exchange manner

Qualified employees, warehousing capacity in amgive

Methods of forecasting the demand and stocks mamegfe

utilization level of warehouse facilities order size and deadline, safety stock

location, stocks management IT systems

Source: own study [Results of the research dontadyoznan School of Logistics under the reseprofect KILil 2/07:
Analysis of product value factors]

Fig. 2. The transition from customer value tadeas of product, processes and applied resoursiggy the QFD
method
Rys. 2. Przdgie od wartéci dla klienta do cech produktu, proceséw i wykstgyanych zasobéw wg metody QFD

Supporting the company effectiveness improvemensttoed in accordance with Kaldor-Hicks
definition as possible to achieve by means of éedite shaping of processes focused on value,
requires appropriate allocation of resources @ipplies, warehouses, means of transport, emplpoyees
machines, capital). One of the methods applied &asure economic effectiveness of resources
allocation is Kaldor-Hicks efficiency. According its criteria, the solution leads to an increase in
effectiveness, when, as a result of appropriatecaflon of resources, it is possible to improve the
ratio of result to expenditure. If in a given stioa (given a specified allocation of resourcesjsit
impossible to introduce such a solution, i.e. egttdinge of resources allocation will result in adow
value of the result/expenditure ratio, then theentrallocation is efficient in Kaldor-Hicks' meagi
In 1972, John Richard Hicks was granted the NobigeFor his achievements regarding the general
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economic balance and economic growth. APICS (Ameri®roduction and Inventory Control
Society) definition means assigning, reservingtaient of a given resource to the process. Creating
the product value, companies often incur excessittays that are inadequate to the created value,
thus decreasing the efficiency of the implementextgsses and used resources, and at the same time
the efficiency of employed assets and capital efdbmpany. An example of using the QFD method
may be the decision to adapt the production preseas well as the machines and equipment of the
rolling stock repair facility ZNTK in Ostroda togémeeds of railroad carriage production (and rsit ju
repair). Another example is the decision to intim@ehanges in the delivery supply process and steel
service at Gonvarri (a global company manufactustegl products), so as to adjust to the needs of
the automotive industry (e.g. Volkswagen AG), eegiing industry and producers of house
appliances. The QFD sequence ensures an interhakiom of the operating strategy (the product
design, processes and resources in the supply)chaadking it possible to achieve the objective that
was set in the company's strategy - the producpetitiveness.

The results of the operating analyses of sales reglard to the product (e.g. the product group or
category) and of the customer and market (geogrdpbation, demand concentration level, required
quality and quantity, price, time) constitute thargmetric description of the conditions in which
companies interweave the methodologies of supplincbperations management. An example of
shaping the operating relations as presented inlFfgmay be management of the product category by
the supplier in the sales network as well as mangatlie supplies for the production line by the
logistic operator applying the Just In Time / JusBequence system.

Successful impact on the customer value and orcdingpany's financial results requires some
support for the functions of planning, organisimgl @ontrolling the flow of materials and activities
the supply chain. The financial result in produatue management is most often achieved through
exerting simultaneous influence on the sales reagiand expenditure N (costs) incurred in the supply
chain in order to provide the required customeuealThe value results from the lowest costs of
functions fulfilled by a given product [Gabrusewi¢tamrol, Kurtys 1998]. Decisions pertaining to
the sales market and customer, the product phieepttoduct quantity and range or time of selling th
product affect the company's revenues. At the dam& due to the customer's requirements regarding
the material quality, applied technology and gyabf the product manufacturing, availability of
stocks, order lead time or delivery flexibility gyhhave a considerable impact on the product Tost.
dynamic approach to the rat®W/AN as presented in Fig. 3 makes it possible to stieanthe
customer value while providing the highest posdiiniancial result for the company.

An example of an operating activity that affects tesult/expenditure ratio in the process of value
creation may be the optimisation of planning tlaas$port routes, which contributes to cost redugtion
improving the utilisation of transport means anske#s rotation, while maintaining the customer value
(e.g. timeliness and quality of deliveries is nbarged). Another example may be improving the
planning of works in the order picking and relegsareas of the warehouse, which will make it
possible to improve the capacity of the warehouskta reduce unit costs of the cargo as well as the
delivery timeliness.
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Fig. 3. Impact of the product management on tietoener and company value
Rys. 3. Wplyw zargdzania produktem na wastodla klienta i przedgbiorstwa

Table 1. A sample income statement for a suppiyrch
Tabela 1. Przyktad rachunku wynikuiéucha dostaw

Sales markets Net sales of products Market Market
A B C D E E total share
A 420.508 515.655 936.163 11,15%
B 549.805 238.573 787.661 9,38%
C 1.139.084 232.900 1.128.474 2.500.464 29,77%
D 615.225 175.540 461.340 226.070 1.478.178 17,60%
E 805.760 873.420 592.204 425.400 2.696.784 32,10%
Product total 1.035.733 1.944.848 958.245 2.517.551 1.292.117 651.470 8.399.247 100%
Share in sales 12,33% 23,15% 11,41% 29,97% 15,38%,76%7 100%
Product B in the
. . supply chain to
Item in the supply chain cost account market C
PLN % The result of the decision ofravenue
1. Gross sales revenues (sajaantityx price) 1238 140.00 1007 | centre regarding sales market C, price
2. Reductions in the revenuesagh discounts, sales discounts, custgmer 99 051.20-°8 and quantity of product B, customers,
complaints, product returys product sales time period
3. Net sales revenues (1 - 2) 1139 088.80 92 o
4. Direct variable costs (e.g. materials, labousimpply chain — e.g. at the 383 823.40 31—} |ne resultof the decision of a cost
stage of purchasing, production, order pickingjrigd transport) —sales centre regarding the organization of
volume x variable unit cost supply chain for product B, process
5. Contribution margin | (3 — 4) 755 265.40 61 || mPplementation manner for market C,
6 Fixed cost heads) based : r—— stocks level and allocatiomarehouse
. |xeh costs (ovgr (te_a s) aste; on C(t)s S centres. 420 967.60° 34 transport, production etc. resources
- purchasing, production, warehouse, transport, ... utilization level
7. Contribution margin 1l (5 — 6) 334 297.8Q0 27
8 Company fixed costs related to given profit cestibverheads — e.g. 148 576.80 12
administration and management, accounting, HR rdfarred by means pf
cost allocation codgs
9. The result of the supply chain as the profittiee(7 — 8) 185721.0Q0 15

Source: own study [Results of the research donéd¥bznan School of Logistics under the researjegrKILil 2/07]
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The measure of the capital employed in a produittdssum of all the costs incurred in connection
with the product in the supply chain - direct costdirect costs (general expenses and overheads) a
financial costs. The measure of the product vadue current and future revenue resulting from the
price paid by the customer or profit after dedugtime incurred costs. Analysis of the ways of pssce
implementation and resources utilization as wellhasr interconnections includes researching the
systems of purchasing, production and co-produgctiistribution and activities implementation
conditions in all the processes of the supply clilaat are responsible for creating value of thalfin
product. One of the significant operating objectiv® improving the flow efficiency in supply chain
and effectiveness in resources utilization throefjmination of bottlenecks, queues and downtimes.
Table 1 presents sample detailed data on producagesnent in the supply chain based on results of
research on sales and costs in the supply chasndata are presented in the form of a variable cost
account, thus making it possible to interpret #wutts of the applied operating strategy. The a@maly
of the consequences of strategic decisions regaerations in the supply chain - e.g. production
outsourcing, commissioning the order picking anddpct delivery to a logistic operator, or direct
delivery to the customer without using distributioentres - makes it possible to assess the differen
options in terms of value creation (including sakgenues and costs) and their impact on the ptoduc
profit in the supply chain.

The value of the company's assets located in teeatipg resources of the supply chain (e.g. the
share of machines and production facilities, wansing facilities and equipment in the value of the
total fixed assets of companies) calls for an aslgf the resources utilization in the materiainfl
and sales operations. An ex post analysis of thmadmof operating decisions on the condition of the
company's (fixed and current) assets, as well@sdbts incurred and revenues obtained, is orfeeof t
actions to be taken according to the discussed hoddperational controlling.

Linking the data on fixed and current assets f@agun the company's balance sheet with the data
on product sales and the costs incurred in thelgwb@in as per the Profit and Loss Account (Fig. 4
makes it possible to analyse the obtained salesnums and profits, the structure of assets used to
obtain the sales revenues, the assets turnoveprafitability of sales and assets employed in the
supply chain processes.

Profitability of company’s
assets in supply chain  Results of operating manageme—
enable the analysis of profitability
f improvement methods
X

Assets turnove

Return on sales

185,721.00 | Profit 1,139,088.00  Sales Sales | 1,139,088.00 Assets | 847,500.00
* revenues revenues +
B o1 "1
1,139,088.00 Sales Costs of sales Fixed Current
revenues 953,367.00 482,200.00 assets assets 365,300.00

) —
| P&L Account | [Balance Shedt

Source: own study [Results of the research donéd{Pbznan School of Logistics under the reseamjeqrKILil 2/07]

Fig. 4. Pyramid analysis of product B resultshi@ supply chain for market C. Transfer from simpkthods of
balance sheet and P&L Account analyses to ratiostofn regarding the company's assets.

Rys. 4. Analiza piramidalna wynikéw produktu Baid¢uchu dostaw na rynek C. Pr@¢ z miar prostych bilansu
i rachunku wynikéw do rentowidoi aktywow przedsbiorstwa.
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The detailed calculation of the sales value, ireigosts or resources utilisation level in relatmn
the time periods, products, customers or supplynshmakes it possible to calculate respective satio
of profitability, productivity or turnover. A detad process analysis and application of allocation
codes in product stream management make it podsililalculate the presented operating results in
relation to products, processes or resources instigply chain. Managers tend to make more
responsible decisions when they are aware that é¢iteyt an impact on the service level, financial
results and the company's assets structures byngaldcisions that affect the operating resources
(e.g. purchasing a warehouse crane or means afpan purchasing materials to maintain stocks).
ABC analysis of the share of individual productssates markets (including their supply chains) in
total sales makes it possible to assess the ingp#ee operating activities on the sales value.

The analysis of the impact of the operating factordhe value of the assets turnover ratio (Fig. 4)
shows a correlation to both sales profitability éimel assets turnover. The relation is called theketa
service quality and quantity formula.

The need to support the processes and resourcetopient in the supply chain results from

many premises deriving from sales operating armbysd operations aimed at preparing the Sales and
Operations Plan:

— the structure of the most profitable business dffderms of its quantity and assortment - which
in connection with the analysis of the materiaatns profile in the supply chain influences the
planning of, i.a.: the transport and fleet in thegesses of delivery, warehouse space and
operations, the machines and equipment utilizedioeh reservation level, the production volume
and assortment, materials supplies and conditibneaperation with suppliers,

— the results of ABC classification of products (a¥ their share in sales value) and of XYZ
classification (as per sales stability of individpaoducts) - which affects the stocks allocation
and structure, rational planning of direct and riedi deliveries as well as priorities in operations
management,

— phases of product life cycle on the market, whifflecss, i.a. the planning of: parameters of
customer service, supply chain resources developamehinvestment decisions, stocks planning,

The Sales and Operations Plan comprises the progragnof assortment and sales volume on
individual markets as well as operations securieimahd in the complete supply chain (Fig. 5).

Controlling is supported so as to select the meatistic and rational variant of the plan. The
planned stocks (in weeks 3, 6, 7, 8 and 9) areobitiee variants of the plan implementation and they
result from the production capacity constraint ¢frction bottleneck). Other possible variants of
balancing the production needs and capacity incluatsourcing, extending the working hours on
week days or at weekends, purchasing new machimesraploying more people, and other numerous
solutions that are analysed in controlling. Stoldnping performed already at the stage of prodactio
and sales balancing and planning results in fotepshe costs to be incurred before the sales
proceeds, thus making it possible to plan realistidgets and working capital. Based on the planned
costs and sales revenues (Fig. 5) time periodsvahoines of working capital to be replenished are
identified (in weeks 6, 8 and 9), caused by fregtire capital in stocks.

Conclusions from the analysis are applied in tleilile planning of sales and operating costs
budgets and of cash conversion cycle and finatigiaidity. The change dynamics with regard to the
needs of managing the flow in the supply chain stratt-term deviation of the profit value for varsou
flow variants give rise to the assessment of thpplu chain efficiency and its operational
management in the future.
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Sales markets Quarterly sales plan for products
A B [ D E F
A 4500 15 600
B 11 600 54 800 8500
c 23900 12 800
D 1200 17 500 6 300 22000
E 1500 8700 9 200 25 400
Total 5 700 13 100 95 800 37100 24009 47 40D
Weeks 1 2 3 4 5 6 7 8 9 10 A1 | 12 Total
Sales and deliveryplar] 2000 2800 31 3900 | 2700] 10000 2309 190p 28¢C3900 | 4600 | 5200 D37 100 Planned sale of product D on
= : <“——markets A, C and E
Production capacity | 3600 360D 3640 3§b0 3100 3ia#B00 | 2800( 3600 3@%)40 600
Production plan 2000 280 3@0 3600 2700 2600 2BKBOO | 360G 3600 3600  360p 37 100 Realigned planning of production and
Planned stocks 0 0 30! 0 € 700 500 9po  "Hdo 0 [0 [0 3200 stocks, accounting for the production
—®  capacity constraints
[ ] i \
[ T ]
Sd?el?vse?)rj ‘ ProdlI:tion Tot::bpc:i?ned Y Pron!uctio n Y
Week plan plan consumption in ileededinumbey gnd Sales
h of employees delivery revenues
Ipcs/ Ipcs/ supply chain e
Total t of hasi ducti /manhours/
distrbution and sales on the target market b—L—| o0 | 200 [ o000 i
9 T 2 2800 2800 14000 70 89600 114800
PLN 32. The planned average sales price gf 3 3100 2200 17000 pe 108500 127100
product D is PLN 41 (taking into account the 2900 3600
average level of price discounts and cash—2 18000 0 115200 159900
discounts) 5 2700 2700 13500 68 86400 110700
Available operating capacity is planned 5 e 2% 15000 % 53200 7500
val perating capacity IS p ar 2300 2800 14000 70 89600 94300
the level of 20,000 manhours a week, whic|
; ; 8 1900 2800 14000 70 89600 77900
means the plan is plausible and s 800 2600 18000 " 115200 114500
implementable.
10 3900 3600 18000 90 115200 159900
11 4600 3600 18000 90 115200 188600
12 5200 3600 18000 90 115200 213200
Total 37100 37100 1187 200 1521 100

Source: own study [Results of the research donaéd¥bznan School of Logistics under the reseamjegrKILil
2/07: Analysis of the mechanisms of mapping th@aate strategy and the product competitive factors

onto the supply chain processes]

Fig. 5. An example of supporting the controllfagction in preparing the quarterly plan for drpipes sales and
production, including the analysis of productiopasity, labour consumption, human resources, maing
the stock level as well as realigned costs and selenues.

Rys. 5. Przyktad wsparcia kontrolingu w opracowawartalnego planu sprzegei produkcji rur kanalizacyjnych
z uwzgkdnieniem analizy zdolroi produkcyjnej, pracochtondei, zasobéw ludzkich, utrzymania zapasu
oraz kosztow i urealnionych przychodow ze sprzgda

THE REFERENCE MODEL OF OPERATIONAL CONTROLLING OF T HE
SUPPLY CHAIN IN VALUE MANAGEMENT

Successful product management resulting in cust@atsfaction requires some support for the

functions of planning, organising and controllifg tactivities in the supply chain [Marciniak 2008].

The need to aggregate the numerous, dispersedairepsrating and financial data and their systemic
analysis focused on the integrated support of thdyzt value management (presented in Fig. 6) have
ensured the function of operational controllingrampinent position among the many decision support

tools applied in business management.
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Fig. 6. The function of operational controllingthe process of supporting operations managemeheisupply
chain.

Rys. 6. Funkcja kontrolingu operacyjnego w proeegspomagania zajdzania operacyjnego writauchu dostaw

The analysed changeability of the market envirortiiye intensity of the competitors' activities,
many constraints in terms of time, assets and aapg well as the results of the dynamic reaction
from the suppliers and cooperating entities raaut complex impact on managing the production and
delivery operations in the supply chain, and consatly on the customer value and the company's
financial result. The obtained research resultdiconthe systemic interconnections and feedbacks
(positive, negative and stabilizing) in supply chprocesses management, which puts a constraint on
the possibility of applying the cause and effecilgsis on a wider scale.

Controlling is a management support system whichm@ans of coordinating the processes of
planning, organizing and control, as well as infation gathering and processing, ensures effective
business management to achieve the planned olgsctishe systemic approach of the controlling
function to support the operations management asepted in Fig. 7 results from the need for
a complex analysis of the business and operatigtscof the product supply chain (ex post analysis
feedback) and for influencing (ex ante analysisedforward) the operations management factors -
products, processes and resources that determenactiieved result. The operating data ordered in
accordance with the value chain make it possibié¢He managing staff to see the cohesion between
the customer satisfaction and the sales result, thadcontrol measures of individual operating
processes in the supply chain (e.qg. reliabiligxibility, reaction time) responsible for produetiwe.

The presented controlling model shows the intereotion of the set of process analysis
instruments, the value analysis and value mappinthe supply chain, which makes it possible to
influence the processes and supply chain resoorcéise basis of the analysis of the financial resul
revenues, costs, profitability and assets turn@gemwell as return on the capital invested in the
company. The objectives of the value analysis ohelu

— improving the customer satisfaction, product guahbind its competitiveness, resulting in
progressive increase in sales value,

— price reduction resulting from various measuregtaio reduce the product costs in the supply
chain, e.g. the increase in efficiency of actidtienaterial flow, and effective utilization of
resources,

— increasing the profitability of individual producésd product groups, customers, markets and
distribution channels.
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Sample indicators bases on results analysis

Net profit Sales revenues Sales revenues
ROl = Fixed assets ——
Return on invested ~ Sales revenues sBets turnover Fixed assets
capital
Net profit Costs of sales
Return on assets = - Cost efficiency ratio =
Total assets (cost level to sales revenues ratio) Sales revenues

Source: own study

Fig. 7. The functional model of the operationatirolling in product value management
Rys. 7. Model funkcjonalny kontrolingu operacyjoeg zaradzaniu wartécia produktu

Miles Lawrence D., who is considered to be the @mmnof the Value Analysis concept, is the
author of the book Techniques of Value Analysis Bndineering which was published in 4 editions
(the first of which dated 1961) and translated ibfolanguages. The author describes a sequence of
interconnected stages of value analysis, value ganant appraisal and value improvement, which
constitute a point of reference for further methoflsalue analysis. The aim of the value analysis i
determining such a multifunctional relation productcustomer that will make it possible to
satisfactorily provide, at the relatively loweststoall the functions required by the customer. The
value analysis method evolved over the years, wleidhio developing derivatives of this method such
as Purchasing Analysis [Miller 1955] or Value Eregring [Kuhn 1971].

Analytical tracking of the ways of processes impmamation and resources utilization and of their
interconnections enables elimination of ineffectiwethods of operations and resources utilizatiah th
do not add any value. This includes researchingstsems of purchasing, production and co-
production, distribution and operations implemedotatconditions in all the processes of the supply
chain that are responsible for creating value effthal product. An important operating objectige i
improvement of the flow efficiency in the supplyath and effectiveness in resources utilization
through elimination of bottlenecks, queues and diones.

As a result of process mapping in the supply chiirs possible to identify the activities and
resources as well as to analyse their impact owvdhee constituents. Creating a detailed plan ef th
process, including the output, input as well assguence of activities and tasks requires a divisi
of the process into sequential steps which refleetactual path followed by a product in the preces
The analysis will make it possible to specify tmgeirelations - e.g. the product availability is
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dependent on the resources allocation, timelinedscampleteness of deliveries. The other elements
that are simultaneously analysed in the controllimgdel include the impact of the resources
allocation on the operating costs and the workiagital turnover cycle, as well as the impact of the
product availability on the product sale. Operatingerrelationships of the resources allocation
variants (e.g. maintaining stocks or lack of stokshe final link of the supply chain) lead to the
situation where delivery timeliness and completerreay have a smaller or greater impact on the
product availability for the customer. The vitalleron shaping the supply chain processes and
resources focused on the product value is playetthdoynterdependencies features resulting from the
research carried out by the author:

- the interdependence between the product value lendéalue development process is usually
mutual, i.e. the processes influence the produaeyavhile the product requirements, its market
maturity and competitive environment influence diperating processes in the supply chain,

- the degree and direction of interdependencies leegtvtlee product value and the process are
subject to change over time, the changes in tleetiton may be observed in the transition from
the customer market to the producer market,

- the interdependence between the product valuetenslaiue creating processes and resources
in the chain do not have to be balanced - an exarmplthis situation may be dumping or
monopoly policies applied by companies; howevergrog long-term period these relations
strive to reach the balance as a result of fulfiite weakening,

— a consequence of the aforementioned relations neayddpendence of the processes and
resources from the customer value of a produdhesustomer value is a basic precondition for
the processes implementation in the product sugpyn.

Companies which develop the product value in aawrd with the customers' preferences,
simultaneously affect their own financial situation

- shortening the order cycle time results in decregptie costs of frozen capital in the company's
turnover cycle,

- a bigger number of turnover cycles results in aadating more profits in the company's (e.g.
annual) reporting period,

— a shorter turnover cycle results in decreasing rdguired amount of capital, and thus in
decreasing the costs of capital (e.g. credit costs)

— more turnover in the reporting period results migher level of resources utilization,

— greater profits for the given value of assets (@went level) results in increased assets
profitability ratios.

The obtained research results confirm the netwatkré¢onnections and feedbacks (positive,
negative and stabilizing) in supply chain processasagement, which makes it impossible to apply
the cause and effect analysis on a wider scale.anbfysed functions of interdependence networks f
show different values and correlation directions #mey vary over time. The operations within the
chain as well as resources availability may beriatated, which at this stage of analysis makes it
difficult to determine the resulting function ofethproduct value sensitivity to the constituent
operations [Luenberger 1974, Mielcarek 2006] whihased on the analysis of how changes in the
constituent factors influence the result (here: aperations and the chain resources on the product
value). The main task of the sensitivity analysigalculation of the turning point, i.e. the maximu
value in given conditions (it may be the local mmaxim). The sensitivity analysis does not require
determining the precise likelihood that a givenuealof a given factor will occur. A certain
inconvenience in applying the sensitivity analyfsisthe purposes of operations analyses is treating
the factors as independent variables. The reseastlits also show the interdependence between the
customer value of a product and the market matofithe product (product life cycle phases) as well
as the number and market maturity of competitivapcts.
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Obtaining a complete set of variants that develap grocesses focused on value is not usually
possible, and the interrelations between the psaseand resources constitute a different frame of
reference for each assumed product value. Howeker,quality of the analysis increases when
a greater number of solutions is considered. Orother hand, the variant analysis of a great number
of operating solutions within a supply chain (alglivery execution, resources allocation, produrctio
plans) is costly and time-consuming, which oftemirteracts the main objective of the operational
controlling - supporting the achievement of a conys objectives over a short time horizon.
Research conclusions lead to developing such a eupfloperating solution variants in the practical
management of material, information and financlavé that would make it possible to conduct
a comprehensive analysis at the accepted leveisté @and execution time. The author treats thefset
permissible variants as complete, and the individaaants as pareto optimal.

The need for systemic analysis of the companyanfifal result, accounting for the impact of the
market environment operating factors on the opamatiwithin the supply chain, has resulted in
development of tools and instruments applied irrajmenal controlling. To support decision-making
on the strategic and operating level of operatinagagement, the following methods are applied:

strategic analysis - including the Key Successdfaainalysis, value chain model, product life
cycle model, portfolio methods, SWOT analysis, caxgualification of company operations
(strategic balance sheet),

(balanced) Scorecard and techniques of cascadiggit objectives with regard to individual
functional areas of operations management,

Ishikawa Diagram (fishbone diagram / cause-andsetfagram) and deviation analysis,
financial ratio analysis and operating (non-cashipranalysis,

Make or Buy analysis along with the decision t@agsess the possibility to apply outsourcing,
investment project efficiency analysis in the sypgiain,

methods of cost calculation and accounting (incigdt.g. the variable costs and operation costs
accounting, cost calculation with regard to: prdducustomers, sales regions, processes,
distribution channels),

working capital cycle analysis in the supply chain,
methods of developing the material and financiahpl(operating budgets),

analysis of the costs of sales and customer selevet in connection with the sales revenues in
the context of break-even point and product lifeley

ABC analysis of: products on the basis of salegeval unit profit with regard to the customers,
materials on the basis of purchase costs in coiomewaiith suppliers classification, cost groups
in the supply chain,

XYZ analysis of the stability of material flows,dand, wear and tear, and needs,
analysis of bottlenecks in material flow (includidgwntimes and queues in service systems),

process analyses using the PERT (Program Evaluatimh Review Technique) and CPM
(Critical Path Method) methods,

scenarios of balancing the resources and loadgntdrased construction of schedules and
planograms using Gantt charts,

operating analysis of: productivity, performancijaation level, capacity, lead times, customer
service level, delivery reliability in a supply ¢ha

time series analysis and short- and long-term &g method,

operations planning rationalization method e.gdeorbatch, delivery and transport route sizes.
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SUMMARY

Adapting the operations management system to theges that take place within the company and
in its surrounding environment requires an adjustmef the decision supporting instruments,
including the controlling system. Both controllersd managers agree that there is no universal and
optimal model of a controlling system, as adjustimg management support function should account
for many individually analysed factors that detarenthe management system, inter alia the type and
scope of the company's business activity, the nhagkgironment, products, implemented business
processes and resources as well as the organistiacture. Therefore the presented controlling
model has the qualities of a reference model wbaistitutes a frame of reference for organising and
functioning solutions as well as methodology to mrp the operations management in the supply
chain. (The reference modelling means referrinthéomodel, proved methods, measures repositories
and organising solutions in the controlling actiongle and implemented steps (e.g. analysis,
measurement, appraisal and interpretation, sinamatselection and adjustment etc.) [Kasprzak
2005]). As for the principles of functioning andntwlling the supply chain processes, a function
similar to the reference model is played by the 8C@odel. The presented area of operational
controlling is focused on the product value and rbhayapplied universally. It may be applied with
regard to achieving the final product value dekeekto the customer as well as to the products di ea
of the processes in the internal and external sugin.
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MODEL REFERENCYJNY  KONTROLINGU OPERACYJNEGO
t ANCUCHA DOSTAW W ZARZ ADZANIU WARTO SCI A

STRESZCZENIE. Systemowe podgie kontrolingu do wspomagania zagzania operacyjnego, wynika z jego
kompleksowego badania wynikbw ekonomicznych i opgrgich faicucha dostaw oraz ksztattowania czynnikéw
zarzdzania operacyjnego - produktéw, procesow i zasoboddeterminujcych osigany wynik (przychody, koszty,
rentownd¢ i rotack majtku oraz zwrot z zainwestowanego kapitatu). Wsagstiechy produktu, stanoyde o wartéci dla
klienta i jego konkurencyjrimi, sa podstaw projektowania, planowania i kontrolowania pazéanych systemowo proceséw
odpowiedzialnych za wytwarzanie i dostarczanie pkbdw. Skuteczn& metod ksztaltowania produktow, procesow
i zasobow, zaley od precyzyjnej analizy i oceny warunkéw operaggm kwalifikujacych ich zastosowanie. Wsparcie
zaradzania operacyjnego, ukierunkowane na wgrfroduktu i popraw wyniku przedsibiorstwa, wymaga obok analizy
finansowej i techniczno-ekonomicznej przeniesiema@tosici produktu na metody sterowania dziataniami i &atvanie
zasobow w tacuchu dostaw produktujwna etapie ich planowania.

W wyniku analizy wymaga wspomagajcych ksztattowanie procesow i zasobéw wiciachu dostaw opracowano model
referencyjny kontrolingu operacyjnego w zatzaniu wartécia produktu. Wielokryterialny dobor i wdaiwe zastosowanie
metod zarzdzania przeptywem materialowym wntaichu dostaw jest za @ym razem poprzedzony analipperacyja

i finansowg oraz ocen warunkéw operacyjnych, wptywagjych na wyb6r metod sterowania.

Stowa kluczowe:kontroling, zaradzanie wartécia, zaradzanie procesami,dauch dostaw, model referencyjny.

REFERENZMODELL DES OPERATIVEN CONTROLLING DER
LIEFERKETTE IM WERTMANAGEMENT

ZUSAMMENFASSUNG. Der systembezogene Ansatz des Controlling bei degnatipen Management ergibt sich aus
einer komplexen Untersuchung 6konomischer und diperaErgebnisse der Lieferkette sowie der Gestgltuon Faktoren
des operativen Management - Produkten, ProzesskRessourcen, die das Ergebnis (Einnahmen, Kosterabigtat und
Kapitalrendite) beeinflussen. Alle Produkteigersdtdn, welche Uber den Wert fir den Kunden und die
Wettbewerbsféhigkeit entscheiden, bilden die Glageh der Gestaltung, Planung und Kontrolle detesygerbundenen
Prozesse, welche fir die Herstellung und Lieferuag Produkten verantwortlich sind. Die Effizienzr ddethoden der
Gestaltung von Produkten, Prozessen und Ressoustevon einer prazisen Analyse und Beurteilung deeratper
Bedingungen abhangig, welche Uber deren Anwendutsglegiden. Die Unterstiitzung des operativen Mamagg die auf
den Wert des Produktes und die Verbesserung desrnditmensergebnisses ausgerichtet ist, erfordegben “der
finanziellen und technisch-6konomischen Analysée-@bertragung auf des Produktwertes auf die Methater Steuerung
und Gestaltung von Ressourcen in der Lieferketteitseauf der Etappe deren Planung.

Infolge der Analyse der Anforderungen, die die @Gkishg der Prozesse und Ressourcen in der Lieferkeiterstiitzen,
wurde ein Referenzmodell des operativen Controllimgdem Produktwert-Management erstellt. Der rkriteriellen
Wabhl und einer richtigen Anwendung der MethodenMaeatgerialfluss-Management in der Lieferkette geletaperative und
finanzielle Analyse sowie Beurteilung der opermativBedingungen, die die Wahl der Steuerungsmethbdeimflussen,
voraus..

Codewdrter: Controlling, Wertmanagement, Prozessmanagemengrkigte, Referenzmodell.
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