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Abstract

The article is based upon assumption that in search for best sustainability any organization is leaning towards the value-oriented
approach in management. This approach is grounded in the stakeholder theory, and addresses needs and expectations of
consumers and other stakeholders on a long-term basis. When contributing to the best practices, companies produce shared
values, able to act as a social power, to enter into the public consciousness, and to transform into behavioural norms. At the
same time, these practices support best handling of resources and opportunities thus leading companies to success.

The system dynamics model presents enterprises with potential strategies grounded in the target indicators, provides objective
assessment of the target indicators sensitivity to changes at one or several parameters, sets and corrects their controllable limits,
identifies specific causes of variation and, thus, insures necessary adjustments to the business management.

Today, the system dynamics modelling is supported with mathematical software: Maple, MathCAD, Maxima, AnyLogic, Vensim,
iThink (computer experiments software).

In our research, we support the idea to develop methodology and improve practices of value-oriented approach in organization
management based upon key tools of process efficiency, i.e. the system dynamics model. To build a system model and to run
simulation analysis, we used AnyLogic software system.

In this research, system dynamics model is tested against the case of supply chain management in the food industries, which
include production facilities of high seasonal demand and products distribution network.

To meet volatile demand, the company keeps certain stock of products in the chain of regional warehouses, and shipping the
products as soon as new order is received. The market conditions and customer requirements are such that if the products
cannot be shipped to the customer on time, then they buy these products from other sources. the system works steadily and
does not require adjustments. Minor fluctuations in demand also do not break the system’s balance. The system works steadily
and does not require adjustments. Minor fluctuations in demand also do not break the system’s balance.

Simulation of seasonal demand increase (40% seasonal upsurge) proved the rate of new production shifts is almost twice higher
than that of demand and two times smaller than the production cycle length.

The experiment draws us to the following conclusions. The first response to increased demand is the shrink of stocks due to the
delivery delays because of the duration of production cycle. A natural reaction of the company to such sharp reduction in stocks
is striving for extreme intensification in reply to the demand upsurge. This causes a multiplicative effect. Since the stocks are
initially shrinking, the only way to meet such shortfall is to raise the production rate above the shipments rate. The production
shall exceed the shipments rate by sufficiently in volume and time to replenish the stocks in full. The launching peak value should
lag behind the moment when the demand increases. The output adjustment reaches maximum at the moment when the stocks
reach its minimum. The stocks start to grow only when the output rate exceeds the shipments rate which is always with delay.
The research concludes on how to assess the response of targeted strategic indicators to the changes in one or more parameters
of the system dynamics model. Our conclusions also help to determine controlled variation limits of the key performance
indicators and causes of variation, and hint on how to implement rational adjustments as well.

The application of system dynamics tools in performance forecasting to better address customers and other stakeholders’
expectations and needs would allow enterprises to introduce value-oriented approach in management on a long-term balanced
basis and to strengthen their competitive advantages.
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Industry
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3acTocyBaHHSl iIHCTPYMEHTIB CUCTEMHOI AMHaMiKK Npu peanisauyii LliHHICHO-OpieHTOBaHOIro nigxoay B yNpaBiHHi
AHoTauis

ABTOPU PO3rMAAatoTb LiHHICHO-OPIEHTOBaHWUIA NiAXig A0 ynpasniHHA SK pe3ynsTaT Po3BUTKY CTENKXONAePCLKOI Teopii. Ha gymky
aBTOpiB, KOMMaHii 6epyTb y4acTb Y CTBOPEHHI CMiIbHWUX LHHOCTEN, KON 3anpoBagkKytloTb abo pO3BMBaOTb Kpalli NpakTuKy
ONTMMI3aLii pecypciB i MOXNMBOCTEN. Y cTaTTi 06r'pyHTOBaHO HEOBXIAHICTb PO3PO6KN METOAONOTI Ta BAOCKOHANIEHHS NMPaKTUK/
peanisauji LiHHICHO-OpiEHTOBaHOro nigxody B YyMNpaBfiHHI Cy4acHOK OpraHisauieto 3a OOMOMOrol KiHHOBOro iHCTPYMEHTY
npoLecHOi e(heKTUBHOCTI — MOAENi CUCTEMHOI OUHaMIKK, Ta ii OKPEMUX IHCTPYMEHTIB, MPUYMHHO-HACMIAKOBMX i MOTOKOBUX
giarpam, cmctemu KiHLeBO-pi3HNLIEBMX PiBHSAHL. BrknageHo pesynstaTy 3acToCyBaHHS MOAENi CUCTEMHOI AUHAMIKW B yNpasiHHI
NaHLII0XKKOM MOCTaBOK KOMMaHii, B CTPYKTYPY SIKOI BXOAMTb BUPOGHMYE NiANPUEMCTBO XapyoBOi NMPOMMWUCAOBOCTI 3 BUPaXXEHO
CE30HHICTIO MonnUTy 1 Mepexxa AMcTpubyLii BupobneHoi npoaykuii. 3a pesynstataMmun iMiTauiliHoro MOAENoBaHHST CE30HHOIO
NiABULLEHHS MONUTY 3pO6NEHO BMCHOBOK, LLIO TEMM 3MiHW BUMYCKY 1 3anycky B BUPOOHULTBO NPOAYKLil NnepesuLlytoTb NonuT
Mawi>xe BOBiYi | 3aMi3HIOIOTLCA B Haci 6inbLLU Hi>K Ha TPMBaniCTb ABOX BUPOOHNYUX LMKNIB. Pe3ynstatn 4OCHiAXKEeHHS pO3LLMPIOIOTb
3HaHHSA NPO MOXX/IMBOCTI BU3HAYEHHSA KOHTPONMBOBAaHNX MEX Bapiauii KII04OBUX MOKa3HWKIB e(hEeKTUBHOCTI Ta NpUYMH Bapiaujii, a
TakoXX Npo cnocobu peanisayii pauioHanbHUX KOpUryBanbHUX Lin.

Knro4voBi cnoBa: LjHHICHO-OpieHTOBaHWIA Migxig; ynpasniHHS; NignPUMEMCTBO; CUCTEMA; CUCTEMHA AMHaMIKa; iHCTPYMEHTM
CUCTEMHOI ANHAMIKMN
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MpumeHeHne NHCTPYMEHTOB CUCTEMHOW AUHAMUKU NPU peanv3auum LLeHHOCTHO-OPUEHTUPOBAHHOIo noagxoaa

B ynpaBneHum

AHHOTauus

ABTOpPbI paccMaTpuBaloT LIEHHOCTHO-OPUEHTMPOBAHHbLIN MOAXOM, K YNPaB/eHNIO Kak pe3ynbTaT pasBuTUS CTENKXONOepCKom
Teopun. o MHeHMIO aBTOPOB, KOMMNAHWM Y4acTBYIOT B CO34aHWN OOLMX LIEHHOCTeN, BHegpsis W passuBas nydwiune
NPaKTUKN ONTUMU3ALMN PECYPCOB 1 BO3MOXKHOCTEN. B cTatbe 060CHOBBLIBAETCH HEOOXOAMMOCTL Pa3paboTKi METOR0NOrN
N COBEPLUEHCTBOBAHWA MPakTUKN peanu3auun LEHHOCTHO-OPUEHTVPOBAHHOrO MoAXo4a B YNPaBneHUM COBPEMEHHON
opraHu3auuein ¢ MOMOLLbIO KHOHYEBOrO0 WHCTPYMEHTa NPOLLECCHON 3MMEKTUBHOCTN — MOGENN CUCTEMHON AUHAMUKK N ee
OTAENbHbIX NHCTPYMEHTOB, MPUYUHHO-CIEACTBEHHOW 1 MOTOKOBOW AMarpamm, CUCTEMbl KOHEYHO-PA3HOCTHbIX ypaBHeHu. B
paboTe NpefcTaeneHbl pe3ynsrarbl IPUMEHEHUSs MOAeNV CUCTEMHON QMHAMUKU B YNPaBeHUN LenoYKoin MOCTaBOK KOMMNaHmm,
B CTPYKTYpPY KOTOPOW BXOAWUT MPOU3BOACTBEHHOE MPEAnpUSTUE MULLEBON MPOMBILNEHHOCTU C BbIPa@XXEHHOW CE30HHOCTLIO
cnpoca u ceTb AMCTpubyuun nNpousBefeHHoOW npogykuun. o pesynstatam MMWUTAUMOHHOrO MOZENMPOBAHUS CE30HHOIo
NOBbILLEHMS crpoca CAenaH BbIBOA, YTO TEMM U3MEHEHNS BbiNycka 1 3arnycka B NPOU3BOACTBO NPEeBbILLAT CAPOC NoYTY BABOE
1 3anasfplBaloT 6onee YeM Ha ABYKPaTHYO AJIMTENbHOCTb MPON3BOACTBEHHOMO LKna. Pe3ynsrartel NCCNeaoBaHns pacluvpsioT
3HaHUS1 O BO3MOXXHOCTSAX OMpeAeneHns KOHTPONMpyeMbIX NPEeenos Bapuauun KioYeBbiX nokasarenein apdeKTMBHOCTU 1
NPVYYH Bapraumn, a Takke o cnocobax peannsaumny paunoHasbHbIX KOPPEKTUPYHOLLMX OENCTBUNA.

KnioueBble cnoBa: LEHHOCTHO-OPMEHTUPOBAHHLIM MOAXOA; YyNpaBfeHue; NpeanpusTie; CUCTEMA; CUCTEMHAs AUHAMUKA;
WHCTPYMEHTbI CUCTEMHOW ANHAMUKMN

1. Introduction

Amid the increased dynamics of business processes and
growth in uncertainty of the business environment, to run ap-
propriate analyses of socio-economic processes at mac-
ro and micro levels is getting ever more challenging. As de-
scriptive theories often fail to meet this challenge, prescrip-
tive theories are turning the tide [1, p. 15]. Their application
is especially promising to address issues of better resource
allocation and configuration of operational capabilities of the
enterprise.

Today, the best experience in corporate management
(G20 / OECD Principles of Corporate Governance, EU Ac-
tion Plan), management accounting (Global Management Ac-
counting Principles, PAS1919), and sustainable development
(Global Reporting Initiative, AccountAbility) is constantly reas-
sessed and updated.

The modern organization which introduces the best prac-
tices of management is seen as a vehicle of certain values,
important for consumers and other stakeholders. The fo-
cus on the best practices as common values and factors of

Barabanova, M., Lebedeva, L., Rastova, Yu., & Uvarov, S. / Economic Annals-XXI (2018), 173(9-10), 32-37

33



ECONOMICS AND MANAGEMENT OF ENTERPRISES

development does several important things for the organiza-

tion as argue, for instance, A. N. Petrov (2017) and V. S. Kat-

kalo, C. N. Pitelis & D. J. Teecey (2010):

¢ precludes the problem of targeting instability;

¢ identifies innovation directions and aims of innovative de-
velopment;

e meets the dichotomy of strategic management - to ensure
sustainability and adapt to constant changes in dynamic
business environment, management and entrepreneurship,
competition and cooperation [1, p. 14; 2, p. 1177].

Business determines satisfaction of its participants.
So, if this satisfaction depends on motivation and way to
achieve results, then the values immediately represent these
drivers [3, p. 162].

Within modern business dynamics value-oriented ap-
proach is treating business organization under the following
provisions:
¢ management decisions must be compliant with the con-

temporary evolution of social values;

¢ value-orientation should be the matter of consideration and
implementation in each type of activity by business orga-
nization.

¢ Introduction and development of best management
practices is instrumental for the shared values, defines
measurable, assessable, and manageable goals and re-
lated indicators of business activities.

2. Brief literature review

Sustainable business success is directly determined by
the company’s values, its ability to meet the needs and ex-
pectations of its customers and other stakeholders on a long-
term balanced basis.

This definition introduced in ISO 9004:2009 «Managing
for the sustained success of the organization - A quality ma-
nagement approach», connotes with the stakeholder theory
as interpreted by J. E. Post, L. E. Preston & S. Sachs (2002)
in their «Redefining the Corporation: Stakeholder Manage-
ment and Organizational Wealth». They define wealth as a
special integral indicator of the company’s ability to produce
various benefits for all its stakeholders within a long period
of time [4, p. 45]. R. E. Freeman (1984), a father of the stake-
holder theory, saw the company’s stakeholders as any indi-
vidual, group or organization that have a significant impact
on the decisions made by the company and /or are influen-
ced by these decisions [5].

According to as declared in AA1000 standards series, dis-
tributed by non-profit organization «AccountAbility», the stake-
holder concept of corporate management, i.e. the Stakehol-
der Relationship Management (SRM), is focused on the way
stakeholders participate in the management process, in busi-
ness decision-making processes.

As the stakeholder theory progressed, it led to the deve-
lopment of value-oriented approach in management, which is
«more progressive in the content and more comprehensive in
the tool set» [6, p. 62].

While in the 1990s this approach focused, as M. Porter
(1998) pointed out, at value chains, in 2000s the emphasis
shifted towards the concept of Creating Shared Value (CSV),
introduced by M. Kramer (2007) [7-8].

According to M. Porter (1998) certain types of business
activities, aimed to create values, were combined into a
chain. The apex of such chains was in their final output, de-
fined by the price at which manufacturers could sell their
products, and consumers - purchase them [7]. Weakness
of Porter’s original model was in its obvious disregard of
the organizational mechanism for creating sustainable com-
petitive advantages - the company’s «dynamic capabilities
pool», i.e. its business orientation, continuous search for the
sources of customer loyalty, organizational training, optimi-
zation and automation of business processes, innovative ac-
tivity and corporate social responsibility [9, p. 42]. In the ar-
ticle «Creating Shared Value: Rethinking Capitalism and The
Role of Corporation in Society» M. Porter & M. Kramer (2011)
emphasize that the concept of shared value production is
the basis for the whole new set of best practices that all
companies should follow [10, p. 72].

Only within such context the company’s values acquire
social power, enter public consciousness, and turn into be-
haviour patterns. At the same time, best practices should be
handled in dynamic way, since technologies are becoming
obsolete, new market requirements emerge, physical assets
are devalued, and organizational approaches are changing
(Freeman, 2013) [11].

Some authors replace the category of values with the
«concepts of competence, utility and adaptability», implying
«the ability to qualitatively and quantitatively assess the ef-
fectiveness of enterprise or its subsystem» and «the enter-
prise’s ability to obtain new qualities when exposed to envi-
ronmental factors that affect its components through func-
tional competences» [12, p. 86].

Meanwhile, value creation for business and society is not
limited to social investment and corporate social responsibi-
lity (CSR), as it is mentioned in some publications [13, p. 67].
Of course, the well-managed companies are also making ef-
forts to establish, maintain, improve and systematize commu-
nication channels, dialogue and constructive interaction with
all stakeholders, implementing the principle of «the triple bot-
tom line»: the outcome is seen as combination of financial
(profit) social, and environmental results.

In the stakeholder theory, the concept of value-based
management (VBM) is common and treated as an input to
maximizes expected long-term value (cost) of the company.
Under this approach, as noted by T. Copeland, T. Koller, &
T. Murrin (2015), the cost seems to be the least conflicting cri-
terion in perceptions by the company and its stakeholders,
since the owners are naturally interested and responsible for
the state of business and satisfaction of other interested par-
ties [14, p. 3-5].

However, against the backdrop of changing market and
its imperfections, this argument is not confirmed by prac-
tice: the companies are prone to «deviant» behaviour, and
the management often focuses on wrong financial models
and fails to determine essential competencies properly
[15, p. 121; 16, p. 40].

As a method to overcome extreme complexity of deci-
sion-making regarding the organization’s environment trans-
formation, values and expectations of stakeholders, future de-
mands for resources and technologies, the system dynamics
tools are widely appreciated Forrester (1958) [17].

At the present time, Consumer Sentiment Index (Universi-
ty of Michigan’s Consumer Sentiment Index, CSI), Consumer
Confidence Index, Conference Board Employment Trends In-
dex, business activity indices (PMI Manufacturing, PMI Ser-
vices / PMI non-manufacturing) are regularly regarded as cri-
teria for system dynamics models in business cycle studies
and macroeconomic forecasting of the national economies.
Thus, University of Michigan provides traders with up-to-date
information on consumer sentiments index, impacting finan-
cial and stock markets [18].

Some renowned in system dynamics like J. D. Sterman
(2000), K. D. Warren (2008), H. Rahmandad (2015), are in-
sisting on integration of the strategic management concepts
into dynamic modelling, including search for best practices
through simulated dynamic modelling [19-21].

Based upon use of system dynamics models to assess
corporate practices, some implications were observed:

e staff motivation increased by 5%, followed by a 1.3%
growth in customer satisfaction and a 0.5% revenue [22];

¢ fully engaged customers produce, on average, 23% better
indicators of profitability and return [23].

Other interesting findings were obtained by A. Trachuk &
N. Linder (2018), as they noted that innovative investments en-
hance the performance of industrial companies within range of
0.03 to0 0.16, depending on the volume of investment in R&D [24].

3. The purpose of the article is to adapt the system dy-
namics tools for the study of value-oriented approach in ma-
nagement when forecasting the company’s performance re-
garding customer and other stakeholders’ satisfaction.

4. Results

The system dynamics gives the means to incorporate em-
pirical indices of employee satisfaction, consumer and other
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stakeholders’ expectations in the outcomes of busi-
ness activities into and company behaviour models.

The dynamics also involves the following stages
of research. First, the system is delimited from the
environment and cause-effect links between the sys-
tem’s variables and elements are established (Cau-
sal Context Modelling, or CCM). S. N. Grésser (2017)
emphasizes that this approach is an integrative, quali-
tative, cross-disciplinary, able to produce qualitative
description of the system, including the key variables
of correlation and system scope [25]. A special fo-
cus is put on reactions. This research stage include
elaboration of the causal diagrams, i.e. causal reac-
tion loops (causal-loops diagrams) between different
target criteria, when one variable, reaching particular
critical value, affects the value of another (direct re-
lationship) with time delay, followed by the change
of the first one (feedback). For such cycles, time de-
lays (delay), from the moment of decision-making to
the effect, and then, between the effect and the mo-
ment of a new decision made under the information
influence, are extremely important.

Later the stock and flow diagrams are built. The
main elements of the model are stocks (materials,
knowledge, people and money), streams and dynamic
variables. Within the value-oriented approach, it is im-
portant to note that the parameters of the system dy-
namics model can include the information collected, and es-
timates of subjective probability of occurrences within a gi-
ven time.

Finally, a set of causal and flow diagrams is supported by
the system of finite-difference equations, integrated according
to Euler or Runge-Kutta scheme. That allows quantification of
the causal relationships between the target criteria and indica-
tors, and assessment of dynamic changes in the final results,
with regard to the parameters of delays and gains.

This model is used to run a simulation, producing scena-
rios for further decision making.

The system dynamics model presents enterprises with
potential strategies grounded in the target indicators, pro-
vides objective assessment of the target indicators sensiti-
vity to changes at one or several parameters, sets and cor-
rects their controllable limits, identifies specific causes of
variation and, thus, insures necessary adjustments to the
business management.

Today, the system dynamics modelling is supported with
mathematical software: Maple, MathCAD, Maxima, AnyLogic,
Vensim, iThink (computer experiments software).

Among other sectors, system dynamics approach has
been used by scholars to analyse the activities of food industry
companies, that combine both manufacturing and products
distribution facilities. The demand for their products is general-
ly growing, and has seasonal nature. Technological process is
characterized by the fact that the products are manufactured
in fixed volume batches and with limited expiry date.

To meet volatile demand, the company keeps certain
stock of products in the chain of regional warehouses, and
shipping the products as soon as new order is received. The
market conditions and customer requirements are such that
if the products cannot be shipped to the customer on time,
then they buy these products from other sources.

This imposes strict requirements for the decision-making
terms within the supply chain management [26]. Despite rela-
tive autonomy of the company’s divisions, the decisions must
be coordinated, and the prominence of customer demand is
accepted to the full extent by each of them.

To build a system model and to run simulation analysis,
we used AnyLogic software system. In particular, with the help
of AnyLogic, the final product marketing subsystem model
has been suggested (Figure 1).

The interrelationships of storages, flows and variables of
the subsystem model presented in Figure 1, can be described
by the following mathematical model:

d(stock)/ dt= rateProd - rateShip , (1)

ECONOMICS AND MANAGEMENT OF ENTERPRISES

Fig. 1: Stock and flow diagram of finished product marketing subsystem

Source: Developed by the authors

maxShipRate = stock/ minServTime , 2
rateShip = MIN (maxShipRate; rateOrder) , 3)
d(unsatDemand)/ di = rateUnsatDem , 4)
rateUnsatDem = max (0, rateOrder - maxShipRate) , (5)
where:

stock - stock reserve amount;
rateProd - the rate of stock replenishment, determined in the
production subsystem output;
rateShip - ex-stock delivery rate;
minServTime - minimum lead time, i.e. the period since request
is accepted by the sales agent till the product is shipped to
the customer (this parameter is independent to the changes
in other variables of the system);
maxShipRate - maximum possible shipment rate, which de-
pends on the current stock reserves and minimum lead
time;
rateOrder - orders rate; the rate is exogenous to the product
stocks and to the order fulfilment subsystem. With intro-
duction of this model into the corporate information sys-
tem, we are inputting data into the model directly from this
system; in this case, the data has been exported from the
Excel file;
unsatDemand - unsatisfied demand level;
rateUnsatDem - unsatisfied demand rate.
The considered subsystem enters with the final product
input by the production subsystem.
The production subsystem model is demonstrated in
Figure 2.
The production process includes a number of stages.
Each stage ends with intermediate product output, which

Fig. 2: Stock and flow diagram of the production subsystem
Source: Developed by the authors
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launch the next stage. To simplify the model, such staging
in our case has been regarded through the tertiary delay
operator, which depends on technology of the production
under analysis.

The model equations are:

d(unfinProd)/ dt= startProd - outProd , (6)
outProd = delay3 (startProd, delayTime) . (7)

No restrictions are put on production capability and la-
bour forces.

To take coordinated decisions in the supply chain, the
models of production and sales subsystems should be com-
bined, as in Figure 3.

The initial rate at the start of production is determined by
its optimal value, which, in turn, is predicated by the optimum
level of output and adjustments for unfinished goods:

startProd = max (0, optStartProd) 8)

optStartProd = optRateProd + corrUnfinProd . ©9)

Such adjustments are aimed at modifying optimal level of
production at the initial stage to keep unfinished production
up to the required level. Optimal unfinished production en-
sures the required output, given the duration of production
cycle:

corrUnfinProd = (optUnfinProd - unfinProd) / delayTimeCorr, (10)

optUnfinProd = delayTime = optRateProd . (11)

Optimal production output rate is determined by the fore-
cast of orders, with regard to adjustments in finished products
stocks. The required output index is positive. We have ob-
tained the following relations:

optRateProd = MAX (0, predOrder+ corrStock) (12)

corrStock = (optStock - stock) / delayStockCorr, (13)
optStock = predOrder + (insStock + minTime) . (14)

Equation (14) is attributed to the fact that to offset unex-
pected fluctuations in demand or issues with production, the
distributor keeps certain buffer stock (insStock) to run uninter-
rupted product sales. The buffer margin in the model is ano-
ther exogenous parameter.

The model described by the equations 1 - 14 has an ob-
vious balanced mode - permanent level of demand deter-
mines constant value of startProd, the system works stea-
dily and does not require adjustments. Minor fluctuations in
demand also do not break the system’s balance. It is worth
to note the way the system is reacting to the sharp upsur-
ges in demand.

To analyse the system’s behaviour in this situation, a si-
mulation experiment has been conducted. By simulating
a 40% seasonal upsurge, we have stabilized the demand
at higher level for certain time lapse. In the system mo-
del, the demand increased dramatically, sales coverage ra-
tio (stocks / shipment rate) dropped sharply, ratio between
maximum shipment rate and optimal shipment rate changed
drastically.

A 40% increase in demand leads to decrease in stocks,
but while replenishing them, company still meets 100%
of customer demand for some time. Given the production
cycle, the rate of final production is still remaining at the
same level, thus the chain stocks are further reduced and
unsatisfied demand shows up. The gap between actual and
optimal stock levels endogenously increases the optimal
production rate above the forecasted customer orders, re-
sulting in accelerated growth of unfinished production. The
gap between actual and optimal level of unfinished produc-
tion is growing, thus the desired rate of production is be-
coming higher than the output. The company’s manage-
ment need some time to adjust to new business situation.
Within this period, the system cannot obtain new balance
as the demand projection is growing along with the model

Fig. 3: Stock and flow diagram of supply chain
Source: Developed by the authors
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value of optimal stock. The gap between actual and opti-
mal stock is widening, causing higher model level of opti-
mal output. The system response exceeds simulated value
of the demand upsurge. In our simulation, the system has
responded to 40% increase in the demand with 72% in-
crease in the output. At the same time, there has been con-
siderable delays in product delivery. The time gap between
the upsurge in demand and maximum output has exceeded
the production cycle time two times.

The experiment draws us to the following conclusions.
The first response to increased demand is the shrink of
stocks due to the delivery delays because of the duration
of production cycle. A natural reaction of the company to
such sharp reduction in stocks is striving for extreme in-
tensification in reply to the demand upsurge. This causes a
multiplicative effect. Since the stocks are initially shrinking,
the only way to meet such shortfall is to raise the produc-
tion rate above the shipments rate. The production shall ex-
ceed the shipments rate by sufficiently in volume and time
to replenish the stocks in full. The launching peak value
should lag behind the moment when the demand increa-
ses. The output adjustment reaches maximum at the mo-
ment when the stocks reach its minimum. The stocks start
to grow only when the output rate exceeds the shipments
rate which is always with delay.

The system dynamics model shown above consists of the
funds and streams, and explains why the supply chains de-
monstrate multiplier effects and phase lags. It becomes clear
that given the production lag and delays in forecasting, the
production rate and production launch rate should exceed
and lag behind the demand increase, despite the level of
knowledge and qualification of management.
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