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1. Introduction

The epistemological framework of strategy
issues in the science of organization
management relates to the ways of achieving
long-term goals of the organization's
activity. Undoubtedly, the issues of strategic
approach in reference to the supply chain
with the aspect of quality relate to a vast,
multi-faceted area and functional spectrum
in management theory (Rushton et al., 2017).
Strategic management of supply chain is
established in the area of the processes of
designing,  planning, organizing and
controlling of supply chain activities with
the goal of building net value within
enterprises  functioning as links  of
interconnected and interrelated networks.
Cooperation between the linked entities
should lead to synergy solutions and joint
achievements of high level quality
comprehensive structure.

This paper is an attempt to identify and
analyze only a selected, narrow range of
strategic assumptions of the supply chain in
reference to quality area. Its purpose is to
indicate the theoretical framework of the
supply chain in strategic approach with the
aspect of quality and to present a proposal of
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quality. Theoretical findings concerning the definitions of
the term strategy were analyzed, as well as strategic
=0 assumptions in relation to the functioning of supply chains

~ || with reference to quality area. A proposal of mathematical
. || formula for supply chain strategy equilibrium with the
aspect of quality was also presented, taking into account its
chosen determinants.
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supply chain strategy equilibrium in
reference to the quality area taking into
account its chosen determinants.

2. Literature review

2.1. Delimitation of the strategy

The strategy is defined depending on the
approach, type of activity, indicated goals,
resources and assets and the method of their
allocation, as well as decision-making
processes occurring in a given organization
or legal regulations to which it (the
organization) must adapt. Romanowska
(2017) defines strategy as an action program
that characterizes the main goals of the
company and the methods of achieving
them. Ciesielski (2009) believes that
colloquially it refers to indicating a plan on
how an organization can achieve an assumed
market position. According to Chopra and
Meindl (2016) the strategy is the
mechanisms by which enterprises coordinate
their decisions regarding structural and
infrastructural elements, it is also so-called
long-term game plan. The idea of the
strategy is to identify ways of gaining a
competitive advantage by an enterprise, as
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assumed by majority of Authors.

The essence of the strategy consists in
emphasizing the distinctive elements of the
organization, pointing to their final
recipients, and at the same time emphasizing
the distinguishing elements of a given
organization in order to make employees
aware of its unique, individual features. The
strategy can also be characterized as the
indication of the basic, long-term goals of
the enterprise along with the adoption of
directions of activities and allocation of
resources in such a way as to enable the
achievement of the assumed goals. As part
of creating the strategy, the company’s
mission and vision, its assumptions and
organizational goals are formulated, the
current situation is also analyzed and
assessed, and the possibility of modifying
the already developed strategy is accepted. A
strategy is considered to be the process of
defining the long-term goals and intentions
of the enterprise, as well as adopting
appropriate directions of activities and
allocating resources necessary to achieve the
adopted goals (Chandler, 1962). The strategy
is also sometimes referred to a concept of
complex activities, consisting in the
formulation of the goals of the organization
with the assumption of their further
modification depending on the changes
taking place in its environment, the selection
of measures necessary to achieve the goals
and methods of action that will optimally
ensure their distribution and use in order to
react to emerging market challenges.
According to Drucker (2009), strategy is the
art of making a choice in the event of
constraining conditions, time pressure or loss
of opportunities. Penc (1994), in turn,
defines strategy as a concept of systemic
action, within which a set of long-term goals
of the enterprise is formulated, with the
possibility of changing them depending on
the situation in its environment, resources or
means necessary to achieve the adopted
goals. Strategy is also the art of interpreting
and finding the meritum and meaning of
events taking place in the company itself and
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in its environment (Obtoj, 2014). Strategy is
also understood as a set of goals and action
plans that have a positive impact on the
company and its development, it is also
taking actions and specific behaviors that
ensure the company's achievement of long-
term goals (Harrison & Hoek, 2014). The
strategy is also understood as a plan, pattern,
position in relation to competitors, the best
way to use the resources and competences of
the organization and the ability to quickly
identify and take advantage of opportunities
(chances) appearing in the environment. It is
a continuous and dynamic process of making
choices in conditions of uncertainty, aimed
at long-term development. At the same time,
the strategy connects the customer, the
company and its environment, and the
interconnection of these elements influences
the final shape of the strategy.

2.2. Strategic and quality assumptions in
relation to the supply chain

Supply chain management as a decision-
making process, according to Lumineau and
Henderson (2012) requires knowledge and
application of procedures for formulating a
mission/vision, operational goals, methods
of operation, and most of all, the choice of
strategy. The factors shaping the strategy
related to the supply chain include
communication and modern IT technologies,
the level of competitiveness of the supply
chain, quality management system, the level
and scope of cooperation and trust between
individual links of the chain as well as the
company's position in the supply chain
(leader) (Carter et al., 2017; Cohen &
Roussel, 2013; Asadi et al., 2021; Nilashi et
al., 2021; Fianko et al., 2021; Chonburi &
Kunnapapdeelert, 2021), but also the nature
of supply and demand or the type of product.
When attempting to adapt the strategy to the
operation of supply chains, one should,
according to Swierczek (2009), accept a few

basic assumptions:
e competitive activity does not
concern one enterprise but the
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entire supply chain,

e Dboth final recipients and the
enterprise are the beneficiaries of
the added value generated by the
supply chain,

e the effect of the adopted and
implemented strategy is gaining a
competitive advantage in the entire
supply chain.

Initially, logistics strategies covered only
one of the spheres of logistics, which was
inventory management, however, seeing the
need for greater complexity, over the years,
logistics strategies began to cover also other
areas of the supply chain, taking into account
external connections (Spillan et al., 2013). In
addition, changes in the approach to supply
chain management also influenced strategies
- its purpose, scope, essence and view of the
relationships between the participants of the
supply chain have changed (Pawar et al.,
2016).

On the other hand, historically there are two
main approaches to the supply chain strategy
(Bozarth & Handfield, 2016):

e a strategy based on real demand
(pull system, suction and reactive
systems), which assumes the
production and delivery of goods
according to the customer's order,
thus enabling a reduction in the
level of inventory but requires an
excellent flow of information,

e a strategy based on demand
forecasts (push system, proactive
and pumping systems), which
assumes the production of goods in
accordance with the assumed
amount of demand and then -
looking for buyers.

However, the most common in business
practice is a combination of both strategies
that are directly related to the split point
concept which distinguishes between several
strategies in the supply chain depending on
where there is control based on forecast or
customer demand. But the greatest
importance is attached to strategies based on

the Porter (1990), in which he distinguished
three types of competitive strategies: cost
leadership, product and service
differentiation, and focusing on defining the
customer, product range or geographic
market. It is assumed that, despite the
changes taking place in logistics strategies
over the years, the logistics strategy had to
be adapted to the general business strategy of
the enterprise. Chopra and Meindl (2016) put
forward the thesis that both the logistics
strategy and the other strategies related to it
should first of all be adjusted to the main
competitive patterns. Witkowski (2019), in
turn, emphasizes that the selection of the
right strategy consists in such a combination
of the company's target market position,
resources and management system, which in
turn will contribute to an increase in added
value.

According to Bozarth and Handfield (2019),
the goal of the supply chain strategy is to
enable the delivery of value to target
recipients with the simultaneous
development of success factors for a given
supply chain, while Blaik (2017) considers
the goal of such a strategy to achieve a
competitive advantage of value-creating
chains and to ensure the efficiency of high-
quality processes influencing its creation. At
the same time, a clear tendency has recently
been observed indicating that building
corporate strategies is now mainly based on
the criterion of perceptual and conditional
quality, understood as pursuit of optimal

solutions  contributing to  confirmed
successes, fulfilling accountabilities
(American Society for Quality, 2021).

Quality in supply chain management should
be taken into account starting from its design
- already at the strategy level. Quality must
be considered at every level - at every link in
the manufacturing and distribution chain,
quality —at  suppliers,  manufacturers,
distributors, retailers, as well as at customers
and service providers. Ensuring high quality
is the basis of well-functioning economic
entities that are oriented to involve all
possible functions throughout the supply

1257



Kadtubek, Supply chain in the strategic approach with the aspect of quality

chain in this process. The focus on quality in
the supply chain usually relates to the quality
of the final product, although there are also
other quality priorities mentioned in the
literature, such as (Malhotra & Robinson,
2005):

e Analyzing the quality of the entire

supply chain (transcendent),
e  User-based,
e Focusing on the manufacturing-

based process,

e Analyzing adding value to the
product in the entire supply chain
(value-based).

Table 1 presents the variety of
interpretations of quality in the supply chain
management process.

Table 1. Variety of Interpretations of Quality in the Supply Chain Management Process (Own
elaboration on the basement of: Bozarth & Handfield, 2019; Obt6j, 2014; Urban, 2007; Zimon,

2016)

Product quality
type

Product content

Role and assumptions
about customers

Relation to supply chain
management

objective quality

applicable
to all products

customers as
a homogeneous group

in line with

the expectations

of managers, it facilitates
management

perceived quality

applicable
to all products

takes into account
the individuality
of customers

indispensable in
the current changes
in management

technical and
functional quality

takes into account

the content of the service
in a universal but limited
way

not detailed

takes into account the
essence of the service and
how it is provided

material,
interactive and

considers only
the basic ingredients

customers also evaluate
quality by historical

helps to control
the individual

process and

constitutes the content

company quality of the product, history experience components of the

and corporate image product, emphasizes

as part of the product the role of the image
quality of input, not detailed what not detailed useful for management,

takes into account

in services, high
universality
of attributes

perception of customers

output the process of providing
the service
quality gaps not detailed takes into account the shows how quality
expectations and is lost
perception of customers
quality main attention is devoted | takes into account the allows a quantitative
at SERVQUAL to non-material aspects expectations and representation

of the quality level

other defining the
quality of service
based on
attributes

tailored to selected
service industries

takes into account
the perception

of service quality
in industries

allows a quantitative
representation
of the quality level

SQ-Need quality

not detailed

takes into account the
complex psychological
nature of customers

moderate usefulness,
difficulty transfer
into management
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Table 1. Variety of Interpretations of Quality in the Supply Chain Management Process (Own
elaboration on the basement of: Bozarth & Handfield, 2019; Obt¢j, 2014; Urban, 2007; Zimon,

2016) (continued)

Product quality Product Role and assumptions Relation to supply chain
type content about customers management
hygiene, not detailed shows how customers there are three types
improvement and respond to various factors of attributes useful in
double threshold quality management
attributes
quality at TQM for various focus on customer needs defined for the
types management concept, it
of services emphasizes the importance
of the human factor
quality at SIX for various measurement defined for the management
SIGMA types of quantitative concept, it focuses on
of services characteristics related processes and quantitative
to customers assessment
Table 1 shows that the quality may be product outweigh the positive effects

multidimensional, it relates to the needs and
expectations of customers and the
environment, taking into account the
appropriate  supply chain  management
process. In this process, the organization of
cooperation, goal-oriented and highly
innovative operating standards are very
important.  Quality-based supply chain
management focuses on integrating the
business processes of all organizations that
are links in the supply chain network in
order to measure, analyze and continuously
improve products, services and processes,
creating added value for each intermediate
and end user of the market.

The limitations that must be considered in
the discussion on the need to the change of
management methods, while changing the
strategy to setting quality as the main
priority, include primarily the customer
(contractor) satisfaction perspective. The
essence of improving quality must be based
on increasing the value of the product or
service for the customer (value-added
perspective), because quality is not the only
predecessor of customer satisfaction, which
contributes to  subsequent  purchases
(Milanovic et al., 2013; and Shaikh et al.,
2021). So sometimes, in accordance with the
law of marginal utility, the negative
consequences for the added value of a

resulting from improving the quality of the
product.

The supply chain strategy is understood as
undertaking activities closely related to
material, information and financial flows
along with the way of managing them. A key
element of any strategy is the pursuit of
competitive advantage and the identification
of new opportunities in the field of quality
growth, the perception of supply chain
enterprises and their resources, as well as the
relationships  between employees and
customers, suppliers and other organizations
(Rushton et al., 2017; and Samad et al.,
2021). Therefore companies try to build their
supply chains in such a way that at the
lowest possible cost they would be able to
meet the expectations and needs of
customers than competing companies do.
However, in order to achieve such an effect,
an appropriate business and logistics strategy
must be adopted, meeting the following
conditions (Brdulak, 2012; and Shaikh
2020):

e acceptation of the view of the
supply chain from the broadest
possible perspective,

e covering all activities related to this
area with logistic management,

e lead to the centralization of logistics
management referred to quality
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aspect along with assigning it an
appropriate rank in  company
management,

e the use of broad criteria when
assessing the functioning of the
supply chain in reference to quality
area.

At the same time, Ciesielski and Dtugosz
(2010) believe that the competitive
advantage does not have to be the result of
the advantages and disadvantages of
individual elements of the supply chain, but
the developed supply chain strategy may
focus on achieving a competitive advantage
only in one selected link of the chain supply.

The process of creating a supply chain
strategy consists in combining paradigms
and logistic principles, goals of enterprises
being the links in the chain, customer needs
and expectations or contemporary economic
trends. As noted by Coyle et al. (2016), it is
also worth bearing in mind that the
efficiency and effectiveness of the supply
chain depends to a large extent on the
adopted strategy, because it affects the
nature of cooperation between enterprises,
the wuse of capital, technical means,
information exchange system, quality system
or achievable effects. Making strategic
decisions in the supply chain referred to the
quality aspect requires greater integration of
existing processes, existing structures,
greater level of involvement in customer
relations, elimination of potential risks and
disruptions that may affect the functioning of
the supply chain, greater flexibility, quick
response to changes, appropriate use of
resources, error-free information  flow
through efficient communication channels
and continuous increase of knowledge, both
among employees and customers of the
company.

From the perspective of the sources of the
key factors influencing the success of the
supply chain strategy referred to quality area,
the following can be distinguished
(Matwiejczuk, 2015; and Elmagzoub et al.,
2021):
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1. Creation of own key success factors by the
enterprise by making appropriate
investments and shaping logistic processes.
2. Obtaining critical success factors by
taking them over from competitors. This
solution, however, is associated with the risk
of a mismatch between the acquired factors
and the company's capabilities.

3. Obtaining critical success factors by
collaborating with other organizations in the
supply chain, where this collaboration
requires a clear definition of the roles and
responsibilities of the different actors in the
supply chain, in accordance with their
resources and skills.

Summing up, the strategies are constantly
evolving, striving to increase the level of
quality of customer service while
maintaining an acceptable level of costs in
smooth flow of goods in the whole supply
chain. This phenomenon also applies to
supply chains that change under the
influence of the ongoing market changes.
Phenomena such as globalization, the
development of information technology,
automation and robots, shortened product
life cycles, their complexity and mass
customization have contributed to changes in
the functioning of modern supply chains.

3. Research methodology

The study problem was to indicate and
analyze strategic approach in reference to the
supply chain with the aspect of quality in
relation to multi-faceted area and functional
spectrum in management theory as a
proposal of supply chain strategy
equilibrium with the aspect of quality taking
into account its chosen determinants.

The epistemological basis of methodological
background of the article refers to the
scrutiny of theoretical statements of its
objectives. Present theoretical approach to
the strategy in the area of supply chain
management referred to the quality area was
indicated in the literature review. Due to the
results of theory analysis the proposition of
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the mathematical approach to strategic
perspective of supply chain referred to the
quality area and its determinants was
presented. The solution proposition was
based on the game theory as mathematical
framework to conceive social science
dilemma and indicate optimal decision-
making in strategic settings (Watson, 2013).
Modeling of the supply chain strategy was a
pivotal factor in the processes of planning,
organizing and controlling the flow of goods
and information referred to the management
of the enterprises which are links in the
supply chain (Wieland et al., 2016) and is
synonymous with a mathematical depiction
of supply chain strategy equilibrium referred
to the quality area taking into account its

concerned deriving a mathematical formula,
circumscribing the values for the formula,
denominating their ranges and shared
relations among values.

4. Research results and discussion

4.1. Dependencies between strategy,
quality and the supply chain in the
management process

A proposal of illustration of general
interdependencies between strategy, quality
and the supply chain is presented in Figure 1.
These three elements should be closely
related to each other in order to effectively
management of the organization.

chosen  determinants. The proposition
STRATEGIC
MANAGEMENT
AY
A v
LR
v N
Supply chain _ pr- ~
strategy pr-- N\
”~
< SUPPLY CHAIN
SN QUALITY
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\)\\, W STRATEGY -y |
AR\ - \
7 N\ \\\ \\ > - \\
. R\ \
o* Vo
»
.*
o*
* .
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o processes
p MANAGEMENT
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Supply chain
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Figure 1. Strategy, Quality, Supply Chain — Interdependencies in the Management
Source: own elaboration.
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The result of properly determined
relationships between the strategy, quality
and supply chain should be, in particular, the
following effects:

e creating added value in order to
satisfy the end user of a given
product and, consequently, to
achieve a competitive advantage;

e generating profits from activities
which are a reward for creating
customer satisfaction;

e increasing the ability to survive on
the market as a consequence of
maintaining long-term profitability
and customer satisfaction;

e transforming the  goals  of
cooperators into a competitive
advantage due to cooperation
between entities forming the supply
chain;

e achieving outstanding  logistic
competences due to the collective
management of shared resources;

e achieving a competitive advantage
due to logistic competences;

e increased importance of logistic
competences in achieving the goals
of cooperating partners, resulting
from the intensification  of
competition and market instability;

e achieving cost leadership thanks to
logistics competences, in particular
increasing  efficiency  (reducing
costs);

e achieving a strategic advantage
thanks to the concentration of
logistic  competences on the
customer, taking into account their
multidimensionality and long-term

nature;
e creating an integrated logistics
network  strategy, leading to

increased competitive advantage;

e improving coordination and
collaboration on the web by serving
customers and capturing, analyzing,
compressing and  disseminating
product information;
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e enabling the organization of the
implementation of products and
processes that will increase value
for internal and external customers,
thereby reducing costs, improving
quality and efficiency;

e production of products of above-
standard quality, which can be
confirmed by obtained product and
system certificates;

e guaranteeing a lower price level for
products of consistent quality.

4.2. Chosen determinants of supply chain
strategy equilibrium with the aspect of
quality

This chapter of the article presents the
proposed determinants of supply chain
strategy equilibrium with the aspect of
quality. A sufficient condition was adopted,
limiting the area of the environment of
supply chains on the market. The
transformations in the iteration process were
related to the following data:

e n homogeneous products of supply
chains compete in the market,

e D is the demand for supply chain
products,

e iisasupply chain product,

e jisasupply chain product,

e fi is a set of inherent properties of
the product i of the supply chain,
determining its quality,

o fjis a set of inherent properties of
the product j of the supply chain,
determining its quality,

e s is the strategy of the supply chain
which produces the product i,

e s is the strategy of the supply chain
which produces the product j,

e M is the sale of the product i of the
supply chain,

e M; is the sale of the product j of the
supply chain,

e pi is the profit from the sale of the
product i of the supply chain,
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e pj is the profit from the sale of the
product j of the supply chain,

e N; is the net profit from the sale of
the product i of the supply chain,

e Njis the net profit from the sale of
the product j of supply chain.

It is also assumed that:

o 520,
o 520,
o fipi=fisg, pivs, Vi, i=1+n-1,
e Mj=D ﬁ,j:]ﬂ;n,
N
* NEMP-s =DhE s

j=1=n.

With aim to maximize the net profit from
selling the product i of the supply chain, we
get:

6Nj: DprJ (1_

0S n n f.s
! it fiSi Zi:li I

or

. Zin:1fisi* n
fisi*= o - (ijpj-zi:lfisi*)

fis;

)-1=0

With regard to the strategy of product i of
the supply chain, it is the result of the
strategies of all links in the supply chain, as
well as a derivative of its previous strategies.
The strategy of product i of the supply chain
strategy s (i, t) in transaction t can be defined
as follows:

Z:l fisi (t-1)
fisi = =55 —(Ofip-

ZL fisi(t-1))

The above formula is especially relevant
when the strategies of all links in the supply
chain have similar parameters: fj which is a
set of inherent properties of the product i of
the supply chain, determining its quality, and
pi which is the profit from the sale of the
product i of the supply chain. Realization of
the strategy, even with such assumptions, is

rarely a stable process due to different
strategic positions of the supply chain links.
Balancing of the supply chain strategy taking
into account all the components of the
strategies of individual links is rarely
possible in the economic reality. However,
for the analysis of the balance approaching
the equilibrium, the application of all
strategies of individual links in the supply
chain should be considered, due to:

n
4= zi:1 fisi (t)
It should also be assumed that the
application of the strategies of individual
links in the supply chain always takes
positive values (Zt>0), otherwise the
interaction between the links could not be
implemented. According to this assumption,
the iteration procedure can be proposed in
the form:

1
Zt=Z¢ 1 (N - B on Zt.1)

Two different equilibrium states of the
supply chain strategy can be identified:

Zo* =0
and
Z;*=D 1

an
n . .
when an =Z_ w5 is a market index
j=1TjPj

defining the deviation of the parameters of
the product i of the supply chain: both the set
of inherent properties of the product i of the
supply chain fi, determining is quality and
the profit from sales of the product i of the
supply chain p;, from their average levels.
The environment of the equilibrium can be
defined using the function:

e = eu1(2-n) - & on ewr?

if ey =2y -Z*
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According to the above formula, the
necessary condition to maintain the stability
of the equilibrium Z;* is when |I-n|<1, where
I is the number of links in the supply chain.
Then:

/< /e1/
while / S a8, /<1

When n = |, then the equilibrium stability
record takes the form |g| < a_D,' Then:

D D
i o <o

The above formula brings the achievement
of the equilibrium of the strategy of the |
links of the supply chain. The product i of
the supply chain is therefore strategic under
the above assumptions. Whereas the supply
chain strategy in the state of equilibrium
with the aspect of quality may be presented
in the form as below:

Si = %(\/Dfipi -

n
n * _
j=1, j=i

arg max N(i) = %(,/Dfi p; -

n *
2 i —1.
\/21:1,j¢ifisj )5 i=1+n

With regard to the supply chain strategy si(t)
in transaction t and in the state of
equilibrium transaction, taking into account
the quality aspect, it can be determined as
follows:

si(0) =+ (/Df,p, -

\/Z?:l,j;q fJ' S (t-1))
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| Y fis,(t-1),i=1:nteN
j=L, j=i

Also the boundaries of the area can be
defined as follows:

Df; p;s; (t)
m - si(H)
fiSi('[—l)Jij:l]j#i fis;(t-1)
>0, i=1sn,teN

Thereby:

n
0< ijl’jii f;s;(t—1) < Dfp;,
Vi=1+n,neN

and
0 <si(t) < Dfipi, ¥i=1+n,neN

The formula presented above is proposed
mathematical form of notation of supply
chain strategy in the state of equilibrium
with aspect of quality. It takes into the
consideration selected determinants of
supply chain strategy equilibrium resulting
from internal and external conditions of
supply chain functioning as well as a set of
properties of the product of supply chain,
determining its quality. It is a kind of a
limited view on the supply chain strategy
and by attempt to narrow down the
determinants it may be a proposal to indicate
important dependencies.

5. Conclusion

The strategic objective of economic entity is
continued existence and growth, in
perspective of rapid changes in the external
environment, as well as potential of internal
circumstances, and sustaining its equilibrium
necessitates permanent modification and
adjustment of the strategy to varying
conditions. Most advantageous approach to
attain this goal is managing an economic
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entity due to optimization rules, which are
often aided by quantitative and qualitative
principles estimation and assessable data.
The fundamental paradigm of optimizing
management refers to the quantitative and
qualitative character of supply chain
processes, specially thoroughly signified in
the designing and execution of physical
flows of materials and goods, as well as
many other supply chain activities controlled
by measurable decisive factors and
estimation indicators, with the objective of
common value creation, high quality of
supply chain processes, minimizing the costs
and assembly of high level of customer
service.

Summing up, it can be implicated that the
supply chain strategy plays with aspect of
quality an important role in the overall
business strategy of the supply chain
enterprises as an integral part of it. The
conditions in which modern enterprises
operate, resulting from the influence of
globalization,  regionalization,  constant
technological development and changing
needs and expectations of customers,
determine the further evolution of the supply
chain strategy. Similarly, the increasing use
of information technology, the emphasis on
social and environmental issues as well as
the newly emerging expectations and needs
of buyers, mean that companies must also
take into account these factors when
formulating their supply chain strategy and
referring to the quality area.

At the same time, this variety of factors
influencing the formation of the supply chain
strategy with aspect of quality may
determine the attempts to limit the
formulation of one universal supply chain
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