2020 POLISH JOURNAL OF MANAGEMENT STUDIES
Vol.21 No.1 Nurakhova B., llyashova G., Torekulova U.

QUALITY CONTROL IN DAIRY SUPPLY CHAIN MANAGEMENT

Nurakhova B., llyashova G., Torekulova U.*

Abstract: The main objective of the article is to study the prospects and opportunities for
improving the efficiency of dairy supply chain management through the implementation of
the supply chain quality integration (SCQI) model. The study is performed on data
collected from three dairy companies: Agroindustrial Company Adal (Kazakhstan), Dean
Foods (USA) and Hochwald (Germany). A methodological approach to the evaluation of
the vector length is proposed to measure the effectiveness of SCQI model implementation.
Three alternative scenarios for the implementation of SCQI are proposed. For Dean Foods,
a focus on integration with suppliers is suggested. Hochwald, in turn, should improve its
supply chain efficiency via internal integration, while Adal is proposed to improve its value
creation effectiveness for consumers. Effectiveness evaluation of the implied supply chain
optimization alternatives for Adal, Dean Foods, and Hochwald was carried out by
determining the efficiency vector of a supply chain.
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Introduction

An important condition for successful development of a modern economy is a
production of competitive products and services, which is impossible without
improving the quality level. In this regard, systems, methods and tools of quality
management have been actively developing recently, the scope of their application
is expanding. In conditions of rapid growth in the number of logistics enterprises in
the market, the problem of high-quality customer service is of particular relevance.
The focus on logistics service in all stages and areas of activity of the enterprises
allows the company to achieve high coordination of activities and ensure the
availability of materials or goods at the right time, in the right place, amount, and
condition. Proper supply chain management (SCM) enables achieving the high
quality of the final product, production process, and sales services. Furthermore,
effective management ensures successful warehousing, transportation, optimal use
of resources, profitability, and superior competitive performance of the enterprise
(Kovacs and Guban 2017), The importance of the SCQI concept is growing
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steadily. Nowadays this concept is widely implemented to explain how
manufacturers integrate with their suppliers and customers for higher-quality
services (Huo et al., 2019).

The supply chain is a complex network structure with wide production, storage,
and logistics capacities. It consists of a focal firm, suppliers, consumers of different
levels, and numerous intermediaries (Pettit et al., 2019).

In the supply chain, time is an important factor in enhancing competitive
advantages. Logistic chains that can shorten the interval between order receipt and
delivery of goods provide a competitive advantage in the market. Reducing the
time of material flow movement within the supply chain reduces also logistics
costs (Jiang et al., 2020). Promptness of delivery remains the main criterion on the
selection of supplier. Promptness refers to a commitment for the delivery of
products and services on time (Liu et al., 2019).

Food products are intensively moving across international borders to meet the
growing demand, thereby shifting the focus from managing local agricultural
models to optimizing the global food supply chain (Accorsi et al., 2016). These
trends increase the relevance of considering the related functions of the food supply
chain: not only the cultivation and processing of food products, but also packaging,
storage, distribution, as well as control and monitoring of product quality
throughout its entire life cycle. These processes complicate the supply chain, which
emphasizes the distance between the producer and the consumer and affects
consumer awareness of supply chain stages. Multidimensional nature of the
problems in supply chain quality management at the enterprise actualizes the
application of an integrated approach to management, which should cover all
company's processes for ensuring product quality. Considering this, the current
paper is aimed at improving the efficiency of dairy product supply management
through the introduction of SCQI.

Literature Review

In supply chain management, material, information, and financial flows are
considered as integrators, enabling the formation of emergent properties of a
supply chain (Saengchai, 2019; Zhang et al., 2019b). Successful logistic integration
is essential for supply chain efficiency. Thus, three levels of integration can be
distinguished. At the first level, separate logistics functions are performed. The
internal integration takes place at the second level. Hence, the logistics functions
are under control within a single enterprise. The last, third level, covers an
integration process between a firm and its external partners (Sahebjamnia et al.,
2020). It should be noted that fluctuations in enterprise development must be taken
into account in the process of logistic integration (Boichenko et al., 2019).

Successful supply chains that provide enterprises with sustainable competitive
advantages are agile, adaptive to developing market, cost-effective, and responsive
to trading partners (Ding et al., 2019). The effectiveness of the supply chain largely
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depends on the information technology, which ensures the cooperation between
partners (Abeysekara et al., 2019; Olah et al., 2019). The use of Radio Frequency
Identification (RFID) technology is among multiple approaches to the information
system improvement. Nowadays, RFID is implemented in various fields requiring
fast, accurate control, and material flow tracking in the supply chain
(Karuppuswami et al., 2018; Song, 2017). Moreover, the fourth industrial
revolution (Industry 4.0) significantly improves communication and collaboration
within the supply chain. It enables accessing, storing, and processing a large
amount of data both, internally and externally (Schniederjans et al., 2020).

Since logistics affects the competitive advantages of cooperating parties, and there
is a risk associated with changing working conditions - it is important for parties to
know that they both work on mutually beneficial conditions (Malkus, 2018).
Integrated supply chains are characterized by long-term cooperation, exchange of
information, coordination of the flow of products and money, joint planning and
risk, reduction of chain costs, inventory management, and coordination of
procedures and rules for cooperation (Kull et al., 2019). Mass customization
improves customer quality integration both directly and indirectly through internal
quality integration, and product modularity improves customer quality integration
indirectly through mass customization and internal quality integration. Supplier
quality integration heightens competitiveness, whereas internal quality integration
advances competitive performance through supplier quality integration (Zhang et
al., 2019a). At the same time, the impact of supply chain integration (SCI) on
financial performance depends on the company's competitive priorities
(Wiengarten et al., 2019). Supplier and customer gquality integration positively
impacts green purchasing and customer green cooperation, which improve
environmental performance (Yu et al., 2019). Furthermore, an optimization of
natural products' portfolio of a supply chain remains widespread. It includes three
interconnected models for describing production, supply chain, and its
environmental impact. The models are included in a broader optimization
framework whereby the environmental criteria are defined in terms of costs such as
the best trade-off between total profit and environmental impact to be achieved
(Kirilova and Vaklieva-Bancheva, 2017; Shaharudin et al., 2019). Lean practices
have positive associations with supply chain efficiency. Therefore, implementation
of lean supply chain practices can influence the electronic company’s operations
and performance.

In the field of production, methods of modeling production and logistics processes
are increasingly being used. This allows one to create effective methodologies for
generating material flows using simulation models and related algorithms. Logistic
dependencies detected with these models are ideal for serial production lines
(Drastich, 2017).

An analysis of modern scientific approaches to improving process quality
management indicates the popularity and relevance of this area among scientists.
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However, competitiveness and dynamic response to market requirements, the
efficient use of internal resources of dairy enterprises are impossible without the
development of a process approach and the use of new methods for managing the
quality of supplies.

Materials and methods

The research is conducted on three companies. Agroindustrial Company Adal is
among leaders in the Kazakhstan dairy industry, while Dean Foods (USA) and
Hochwald (Germany) remain on the top of the world’s dairy sector. These
enterprises are chosen to review regional characteristics of an efficient supply
chain formation and opportunities for SCQI integration in less developed
companies. The process and system performance indicators are based on goals, the
fulfillment of which the entire system and each process pursue. The study is based
on a methodological approach to managing supply chain goals, including the
formation of Key Performance Indicators (KPI) (Reynoso, 2018; Tundys and
Fernando, 2020).

The supply chain processes are established in the SCOR or GSCF model. The
principal difference between the two models is their goal. The SCOR model
focuses on transaction efficiency, while GSCF concentrates on partnership
management during the implementation of the SCQI concept. The effectiveness of
each process is determined through four groups of indicators. Since the SCOR
model includes a wide range of indicators that form three levels of process detail, it
is used to form the process indicators list for the enterprises under consideration.
The research introduces operational data as level 2 operational indicators. This
information can be gathered regularly to identify key trends of the enterprises. If
deviations are noticed in the expected efficiency level, a more detailed examination
of the relevant business operations should proceed. More detailed acquisition and
analysis of the supply chain data in the SCOR model provides for the calculation of
the so-called “Level 3 Diagnostic indicators”. Diagnostic indicators can be used to
analyze the complexity and configuration of the supply chain, as well as to study
particular management practices.

The author's method for evaluating the effectiveness of the SCQI concept is
proposed that is based on determining the vector length (SCQI,,). Thus, the position
relative to point O for each company n in the supply chain is calculated as follows:

SCQLy = \/(CE)? + (SQn)? + (CQn)?

where CE, — is the internal efficiency of the ISC formation;

SQ, — effectiveness of supplier value creation of the enterprise n;

cQ,, — effectiveness of customer value creation of the enterprise n.

The resultant values allow assessing the effectiveness of a supply chain formation
in a company. As part of this evaluation, companies can be compared with each

other. Hence the performance criterion represents the value of vector SCQI,
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compared to other companies.

Accordingly, when conducting a pre-project analysis of the ISC formation process
using this model, it is necessary to calculate the changes in three integrated
indicators and the vector length:

SCQI, = \/(CEn + ACE,)? + SQ,, + ASQ,,)? + CQ,, + ACQ,)?

where ACE,, — variation in the efficiency of the ISC formation;

ASQ,, — variation in the value creation effectiveness for suppliers of the enterprise
n;

ACQ,, — variation in the quality of formation value to customers of the enterprise n.
The described methodology is proposed to improve the ISC or evaluate its
effectiveness. Thus, the described method can provide support for the adoption of
managerial decisions on integrated processes.

Results

Since the examined companies Adal, Dean Foods, and Hochwald operate in
different regions of the world, it is necessary to determine common and distinctive
features inherent to their SCM system. A schematic illustration of the supply chain
model of dairy enterprises is represented in Figure 1.

Hochwald has a unique system of values in selecting suppliers and service
providers. The overall goal of the company is to permanently improve productivity
and efficiency with regard to health, safety, and environment. Hochwald voluntary
standards and processes are certified in accordance with the quality standards and
are regularly reviewed, both internally and externally. In 2018, 86 internal and
external audits were carried out at all the company's facilities.

Dean Foods' abilities to produce, transport, and sell products are essential for its
successful business activity. Dean Foods is subject to federal trucking regulations
such as the Federal Haulage Safety Act, which must comply with the extensive
Direct to Store Delivery (DSD) system. Failure to comply with the before-
mentioned regulations can lead to the inability to promptly deliver goods to
customers. It may negatively affect Dean Foods' reputation and performance.
Hochwald and Dean Foods use the services of specialized logistics companies,
working with them through 3PL and 4PL models, outsourcing a few logistic
functions via 2PL. In Kazakhstan, zero-level and one-level channels are used. Their
implementation allows minimizing the price of products and maintaining sales
volumes at a relatively stable level (Meimankulova and Umirzakov, 2018). The
sale of dairy products through a distribution network provides many advantages.
Among them are meeting sanitary-hygienic demands for the storage of dairy
products, the possibility of positioning dairy products of one assortment group
from different producers, ease of purchase, quality of service, etc. However, the
trade through zero-level and one-level distribution channels requires additional
expenditures on the consumer side and affects the ability to sell dairy products. As
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a result, the distribution network includes only a few small-scale dairy enterprises,
oriented at people with low purchasing ability, resulting in a reduction of retail
turnover (Kaliyev et al., 2019).

The Adal logistics supply chain provides for the storage of dairy products while
maintaining the required temperature and hygiene requirements. The dairy foods
may store safely from several hours (unpackaged and perishable goods) to several
months (T milk and other non-perishable goods). About 5% of the total time
corresponds to the transportation in Adal dairy company, and only 2% to the
production.

Thus, the possibilities for product cost reduction and the manufacturing time
should be explored through the improvement of supply management, marketing
activities, storage, material flows movement, and the interaction between suppliers,
consumers, and intermediaries.
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Figure 1: Dairy supply chain (developed by the authors on dairy enterprises’ data)

The analysis of the companies’ logistics costs has revealed its growth for Adal
(14.2%) and Hochwald (4.5%) alongside a decrease for Dean Foods (1.8%) in
2018 compared with 2017. Consequently, Adal and Hochwald use more material
resources to manage their logistics systems. At the same time, transportation costs
remain high: 46% for Adal, 28% for Hochwald, and 32% for Dean Foods. Such
expenditures are associated with perishable products’ transportation, route distance,
rising fuel prices, and high vehicle maintenance costs. The logistics costs for 2018
are revealed in Figure 2.
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Figure 2: The structure of logistics costs (developed by the authors on dairy enterprises’
data for 2018)

Storage costs constitute an important percentage of the total transportation costs
due to the requirements for dairy storage and quality. The Adal’s production
expenditures make up a significant percentage (10%), due to ensuring the
production of goods of the best quality at the lowest cost in the shortest possible
time.

The effectiveness of Adal, Hochwald, and Dean Foods supply chains is assessed on
three integrated indicators: internal efficiency of the ISC formation (CE), quality of
value creation in the supply chain for suppliers (SQ), quality of value creation in
the supply chain for consumers (CQ)

To compare companies, the results obtained are normalized on a 0-1 scale (Figure
3).
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mCE 0,3182 0,6829 0,7192

Figure 3: Supply chains’ effectiveness (developed by the authors on dairy enterprises’
data for 2018)

Since the SCQI concept is based on the internal integration of quality, suppliers,
and customers, its implementation can improve not only the supply chain
effectiveness but also the efficiency of the whole enterprise. In general, key
indicators for assessing the supply chain effectiveness can be defined as customer
service level, internal performance, demand elasticity and product development.
Three possible scenarios are proposed for Adal, Dean Foods, and Hochwald dairy
companies, to implement the SCQI concept effectively. For each of them
optimistic, realistic, and pessimistic courses of events are predicted (Figure 5).

CEO SQo CQo CER SQR CQR CEP SQpP cap
O Adal 0,5409 0,3930|0,8237 0,4709 0,3422 0,5691  0,3437 0,2497 0,1993

O Dean Foods | 0,9151 | 0,9296 | 0,9416 0,7922 0,7235 0,9693  0,7444 | 0,6144 | 0,9108
Hochwald | 0,9670  0,9960 | 0,9623 | 0,9077 0,9713 0,9385 0,8472 0,8725 0,8430

Figure 5: Possibilities of implementing the SCQI concept (developed by the authors)

According to the data presented, Dean Foods should focus on integration with
suppliers, since the highest growth is predicted for SQ. Hochwald needs to improve
supply chain efficiency within internal integration due to the higher costs on more
effective customer-supplier relationships. Adal should pay particular attention to
improving its supply chain since the CE value tends to be extremely low.
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The assessment of the effectiveness of proposed optimization alternatives for Adal,
Dean Foods, and Hochwald is carried out through the vector efficiency evaluation
according to the CE, SQ, and CQ integrated indicators (Figure 6).

CE

Dean Foods

Hochwald
1.446 1627

1.24

SQ

Adal |0.814 0.55 !

cQ

Figure 6: Efficiency vectors of SCQI implementation (developed by the authors
according to companies' data for 2018)

The comparative projections of efficiency vector length for each company before
and after the SCQI concept implementation revealed an upward trend. For the Adal
dairy company, a vector length of 0.264 offers great opportunities for further
development. With the introduction of the SCQI concept, Adal can significantly
improve its competitive position not only in the Kazakhstan market but also
internationally. According to data, the expected vector length for Dean Foods
corresponds to 0.199 and 0.248 for Hochwald. Even a slight rise in values
contributes to significant efficiency improvement. Thus, it can be argued that the
implementation of the SCQI concept enhances supply chain efficiency for all dairy
enterprises under study. Together with partners, enterprises can manage internal
and interorganizational processes to achieve efficient flows of products, services,
information, and money. Consequently, joint management in the company will
provide maximum customer value of the product at low cost and high adaptability
to changes in the external business environment.

Discussion

The orientation of enterprises towards the integration is primarily related to the
growing volatility of the external environment and the desire to more efficiently
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adapt to customer requirements, growing competition, and accelerated
development of information technologies (Huo et al., 2019).

The purchase of goods by final consumers causes a sequence of events in the
supply chain (Jermsittiparsert et al., 2019). An order receipt from a retail store
entails transportation from distribution centers, order picking, loading, and final
delivery to the shop. In turn, replenishment at the distributor includes deliveries
from the manufacturer, the production process itself, and requests for the supply of
necessary materials.

Another important aspect is the identification of business processes within a supply
chain (Leukel and Sugumaran, 2018). As for logistics, all business processes can
be combined into three groups: the movement of materials, the movement of
information, and the movement of financial resources (Ali et al., 2018).

The main difference between SCOR and GSCF models lies in the purpose they
pursue (Lestari et al., 2020). The GSCF framework is more strategic and focuses
on increasing long-term shareholder value through closer cross-functional
relationships with the key members of the supply chain (dos Santos and Leite,
2018). Therefore, depending on the stage of development, the SCOR or GSCF
models can be respectively beneficial for the newly created or mature supply chain.
The presence of integration levels complicates the achievement of SCI since the
supply chain combines various objects, business philosophies, and systems with
complex structures (Sahebjamnia et al., 2020).

The main objective of the partnership between logistics companies is the
transformation of long-term relationships (B. Rakic and M. Rakic, 2018).
Coordination of partners' actions within the supply chain is achieved when each
participant acts rationally and recognizes all the needs and capabilities of a supply
chain. Given the interdependence between participants, effective coordination is
essential for overall and individual success.

The major role in the supply chain is given to the implementation of standardized
operations and management processes (Ding et al., 2019). Therefore, to create a
responsible supply chain, it is necessary to outline the essential characteristics of
standardization, which will not be too rigid and allow obtaining a responsible
supply chain link.

Conclusions

Hochwald and Dean Foods dairy companies work with the specialized logistics
providers through the 3PL and 4PL models, outsourcing only a few functions via
2PL. The prevalence of zero-level and one-level channels for dairy product
distribution in Kazakhstan enables minimizing product value for the final consumer
and maintaining stable sales volumes. In 2018, the companies’ logistics costs
increased for Adal (14.2%) and Hochwald (4.5%) and decreased for Dean Foods
(1.8%) compared with the previous year. It confirms that Adal and Hochwald use
more material resources to manage their logistics systems.
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The study revealed the importance for Dean Foods to focus on integration with
suppliers since the highest growth is predicted for the level of value creation
effectiveness for suppliers. Hochwald should improve supply chain efficiency
within internal integration due to the increased expenses for better customer-
supplier relationships. Adal must pay particular attention to improving its supply
chains since the internal efficiency of the ISC formation tends to be extremely
poor. Effectiveness evaluation of the proposed supply chain optimization
alternatives for Adal, Dean Foods, and Hochwald is performed by determining the
efficiency vector of a supply chain. The greatest prospects are opening up for the
Adal dairy company (vector increased by 0.264), while the predicted rise for Dean
Foods is 0.199 and 0.248 for Hochwald. Even a slight rise in the vector length for
Hochwald and Dean Foods contributes to a significant improvement in their
efficiency. At the same time, Adal can enhance its competitive position not only on
the Kazakhstan market but also internationally.

As a consequence, the implementation of SCQI is necessary to improve supply
chain efficiency at all dairy enterprises under study. Future research can apply the
results achieved to identify the relationships and features of supply chain quality
management in other sectors.

References

Abeysekara, N., Wang, H., Kuruppuarachchi, D., (2019). Effect of supply-chain resilience
on firm performance and competitive advantage. Business Process Management
Journal, 25(7), 1673-1695.

Accorsi, R., Ferrari, E., Gamberi, M., Manzini, R., Regattieri, A., (2016). A closed-loop
traceability system to improve logistics decisions in food supply chains: A case study on
dairy products, [in:] “Advances in Food Traceability Techniques and Technologies.
Woodhead Publishing, 337-351.

Ali, I., Nagalingam, S., Gurd, B., (2018). A resilience model for cold chain logistics of
perishable products. The International Journal of Logistics Management, 29(3), 922-
941.

Boichenko, K. S., Tepliuk, M. A., Rekova, N. Y., Stashkevych, 1. 1., Morkiinas, M., (2019).
Management of Fluctuation of Financial and Economic Integrated Development of
Innovative Enterprise, [in:] “Financial and credit activities: problems of theory and
practice: Collection of scientific works”, Vol. 3(30). University of Bank affairs,
Kharkiv, 62-69.

Ding, H., Fu, Y., Zheng, L., Yan, Z., (2019). Determinants of the competitive advantage of
dairy supply chains: Evidence from the Chinese dairy industry. International Journal of
Production Economics, 209, 360-373.

dos Santos, T. F., Leite, M. S. A., (2018). Performance measurement system based on
supply chain operations reference model: Review and proposal, [in:] “Contemporary
Issues and Research in Operations Management”. BoD-Books on Demand, 29-49.

Drastich, A., (2017). Optimization of material flow by simulation methods. Acta
Logistica, 4(4), 23-26.

Huo, B., Ye, Y., Zhao, X., Zhu, K., (2019). Supply chain quality integration: A taxonomy
perspective. International Journal of Production Economics, 207, 236-246.

247



2020 POLISH JOURNAL OF MANAGEMENT STUDIES
Vol.21 No.1 Nurakhova B., llyashova G., Torekulova U.

Jermsittiparsert, K., Sutduean, J., Sriyakul, T., Khumboon, R., (2019). The role of customer
responsiveness in improving the external performance of an agile supply chain. Polish
Journal of Management Studies, 19, 206-217.

Jiang, G., Wang, Q., Wang, K., Zhang, Q., Zhou, J., (2020). A novel closed-loop supply
chain network design considering enterprise profit and service level. Sustainability,
12(2), 544.

Kaliyev, G. A., Sabirova, A. ., Akimbekova, G .U., Glushan, L. A., Zhildikbaeva, A. N.,
(2019). Organizational-economic directions of the effective use of supply chain strategy
in rural territories of Kazakhstan. International Journal of Supply Chain Management,
8, 868-873.

Karuppuswami, S., Matta, L. L., Alocilja, E. C., Chahal, P., (2018). A wireless RFID
compatible sensor tag using gold nanoparticle markers for pathogen detection in the
liquid food supply chain. IEEE Sensors Letters, 2(2), 1-4.

Kirilova, E. G., Vaklieva-Bancheva, N. G., (2017). Environmentally friendly management
of dairy supply chain for designing a green products' portfolio. Journal of Cleaner
Production, 167, 493-504.

Kovacs Gy.; Guban M. (2017). Planning of Optimal Fuel Supply of International Transport
Activity, Periodica Polytechnica-Transportation Engineering, 45(4), 186-195.

Kull, T., Wiengarten, F., Power, D., Shah, P., (2019). Acting as expected: Global leadership
preferences and the pursuit of an integrated supply chain. Journal of Supply Chain
Management, 55(3), 24-44.

Lestari, F., Kurniawan, R., Ismail, K., Hamid, A., (2020). Supply chain relationship in a
downstream sector. Uncertain Supply Chain Management, 8(2), 423-438.

Leukel, J., Sugumaran, V., (2018). How product representation influences the
understanding of supply chain process models. Enterprise Information Systems, 12(10),
1285-1307.

Liu, Q., Rezaei, A. R., Wong, K. Y., Azami, M. M., (2019). Integrated modeling and
optimization of material flow and financial flow of supply chain network considering
financial ratios. Numerical Algebra, Control & Optimization, 9(2), 113-132.

Meimankulova, Zh., Umirzakov, S., (2018). Strategic management and development of
dairy products on the basis of increasing domestic and innovation production. Journal
of Applied Economic Sciences, 7(61), 1984-1991.

Malkus, T., (2018). The influence of trust on reduction of cooperation risk in logistics. Acta
Logistica, 5(3), 93-99.

Olah, J., Yusmar, A. H., Maté, D., Novotny, A., Popp, J., Lakner, Z., Kovacs, S., (2019). A
trust approach to the financial performance of information and communications
technology enterprises. Polish Journal of Management Studies, 20(1), 332-343.

Pettit, T. J., Croxton, K. L., Fiksel, J., (2019). The evolution of resilience in supply chain
management: a retrospective on ensuring supply chain resilience. Journal of Business
Logistics, 40(1), 56-65.

Rakic, B., Rakic, M., (2018). Collaborative partnership paradigm in the sustainability-
oriented supply chain as the way to sustainability. Applied Ecology and Environmental
Research, 16(3), 2639-2650.

Reynoso, R. N., (2018). Food defense KPI in the business processes of the food supply
chain. Contaduria y administracion, 63(1), 1-23.

248



POLISH JOURNAL OF MANAGEMENT STUDIES 2020
Nurakhova B., llyashova G., Torekulova U. Vol.21 No.1

Saengchai, S., (2019). Supply chain and firm performance: examining the moderating role
of supply chain information strategy. Polish Journal of Management Studies, 20(2),
454-465.

Sahebjamnia, N., Goodarzian, F., Hajiaghaei-Keshteli, M., (2020). Optimization of multi-
period three-echelon citrus supply chain problem. Journal of Optimization in Industrial
Engineering, 13(1), 39-53.

Schniederjans, D. G., Curado, C., Khalajhedayati, M., (2020). Supply chain digitisation
trends: An integration of knowledge management. International Journal of Production
Economics, 220, 107439.

Shaharudin, M. R., Tan, K. C., Kannan, V., Zailani, S., (2019). The mediating effects of
product returns on the relationship between green capabilities and closed-loop supply
chain adoption. Journal of Cleaner Production, 211, 233-246.

Song, L., (2017). Risk assessment of dairy supply chain based on RFID. Value
Engineering, 4, 24.

Tundys, B., Fernando, Y., (2020). Sustainable supply chain management — Key
Performance Indicators (KPI) as an element for measuring of processes. Transport
Economics and Logistics, 83, 31-50.

Wiengarten, F., Li, H., Singh, P. J.,, Fynes, B., (2019). Re-evaluating supply chain
integration and firm performance: linking operations strategy to supply chain strategy.
Supply Chain Management, 24(4), 540-559

Yu, Y., Zhang, M., Huo, B., (2019). The impact of supply chain quality integration on
green supply chain management and environmental performance. Total Quality
Management & Business Excellence, 30(9-10), 1110-1125.

Zhang, M., Guo, H., Huo, B., Zhao, X., Huang, J., (2019a). Linking supply chain quality
integration with mass customization and product modularity. International Journal of
Production Economics, 207, 227-235.

Zhang, S., Zhang, P., Zhang, M., (2019b). Fuzzy emergency model and robust emergency
strategy of supply chain system under random supply disruptions. Complexity, 1,
3092514.

KONTROLA JAKOSCI W ZARZADZANIU LANCUCHA DOSTAW

Streszczenie: Gtownym celem tego artykutu jest zbadanie perspektyw i mozliwos$ci
poprawy wydajnosci zarzadzania tancuchem dostaw mleka poprzez wdrozenie modelu
integracji jakos$ci tancucha dostaw (SCQI). Badanie zostato przeprowadzone na danych
zebranych od trzech firm mleczarskich: Agroindustrial Company Adal (Kazachstan), Dean
Foods (USA) i Hochwald (Niemcy). Proponowane jest metodologiczne podejscie do oceny
dhugosci wektora do pomiaru skutecznosci wdrozenia modelu SCQI. Zaproponowano trzy
alternatywne scenariusze wdrozenia SCQI. W przypadku Dean Foods sugerowane jest
skupienie si¢ na integracji z dostawcami. Z kolei Hochwald powinien poprawié¢
efektywnos¢ tancucha dostaw poprzez integracj¢ wewnetrzna, podczas gdy Adal proponuje
poprawe efektywno$ci tworzenia wartosci dla konsumentéw. Ocena skutecznosci
sugerowanych alternatyw optymalizacji tancucha dostaw dla Adal, Dean Foods i Hochwald
zostala przeprowadzona poprzez okreslenie wektora wydajnosci tancucha dostaw.

Stowa kluczowe: proces biznesowy, integracja, jakos$¢, dostawca, tancuch dostaw, warto$c.
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