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Abstract

The aim of this article is to research and demonstrates effectiveness of the
proposed a multicriteria decision-making methodology, applied for a case of
themeat processing industry for cans as a packaging material supplier selection
supported by an environmental approach. There are 7 criteria of supplier selection
with green dimensions identified, examined and ranked by evaluation factors, the
financial, qualitative and environmental management system criteria. The results
of this study will support the introduction of the environmental management
system and a quality of the suppliers. Sustainable packaging in a food industry is
a relatively new addition to the environmental considerations for packaging and
could have a pivotal role in a green supply chain of food production, in sustainable
partnerships development and a buyer s corporate green image and competencies.

Keywords:a green supply chain image, green performance, green procurement,
a multicriteria decision-making, AHP.
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MVYJITUKPUTEPUYMCKHU METO/ OAJTYUYUBAIbA-AXII
Y 3EJIEHUM HABABKAMA

Abstrakt

Lun 0602 unanka je da ce ucmpajxcu u noKajce eUKACHOCM NpeodniodceHe
AXTI, suwe kpumepujymcke memooe OOHOulerbd 00NYKA, NpumerseHe y u3oopy
dobasmaua ambanadxicHoz Mamepujaid, KOH3epeu y uHOycmpuje npepaoe meca
HOOPACAHO2 eKOTOWKUM npucmynom y uzoopy. 3a nompebe uzbopa dobasmsaya
Odeghunucano je 7 kpumepujyma uszoopa ca eKonOWKUM/3eIeHUM OUMeH3ujama
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Vi udeHmupukayuju, UCRUMUSARY U PaHeupajy no gaxmopuma esanyayuje,
QuHAHCUJCKUM,  KBATUMAMUBHUM U  KPUMEPUJYMUMA CUCTIEMA  YNPAG/barsd
oHCUBOMHOM cpeourom. Pesynmamu oee cmyouje Oonpunoce ysohery 3eneHux
HAOABKU Y cucmemy Ynpasoarsd HCUSOMHOM CPEOUHOM U Kéaaumemy 000as/baua.
O0parcuso nakogarwe y npexpambenoj uHOyCmpuju je peramueHo HO8 NPUcmyn
EKOTOUIKUM ACNEeKMUMA 34 NAKOBAIbE U MO0 OU 0a UMA KbYUHY VIIOZY Y 3€eHOM
aHYY CHADOEe8ara NPou3eo0re Xpaue, y NAPMHEPCMEY 3a 00PHCUSU PA360] U
KOPROPAMUGHOM 3€1eHOM U MUy 000abaya u KomnemeHyujama Kynayd.

Kwyune peun: senenu u muy nanya cnaboesarsa, 3eiemne nepopmance, guuie
Kpumepujymcko oonyuusarbe, AXII.

Introduction

Supplier selection is the process in which companies identify, evaluate and
contract with suppliers and is growing to be an important but complex issue, as it
involves many factors and decisions (Mitic et al, 2021; 2021a). Some researchers agreed
that a combination of factors should fit not only the technical requirements, but also the
company’s strategy (Miski¢ et al, 2017; Kvrgic et al, 2020), and even more, demand that
suppliers would have to ---reduce environmental impacts (Jevtic et al, 2020).

A food manufacturer must evaluate potential packaging suppliers according to
some of the following delicate characteristics when selecting a PMS (Popovic et al,
2020): availability of the technological base necessary to produce the packaging material;
skilled labor force availability for the packaging material production; a requisite standard
of quality program; technical support for maintaining the components; volume flexibility
to manufacture different lot sizes; product flexibility to efficiently manufacture many
products; effectiveness in protecting the manufacturer’s proprietary information. In this
regard, they are usually asked to pass an independent audit to check good manufacturing,
hygiene and environmental practice (Srebro et al, 2020; Jevtic et al, 2020a; 2018;
2014; Radovic et al, 2013; 2013a; Turanjanin et al, 2020).

All these developments motivated the authors to propose a supplier selection
model for a meat processing company from Serbia using analytic hierarchy process
(AHP) approach respecting the green environmental standards and criteria in the
selection process.

The article is structured so, that after the abstract, introduction and literature review
are presented key findings and discussion in the process of decision-making integrating
it in multicriteria approach helped by AHP method. At the end are given conclusions and
references.

Methodology
The objective of the research is the selection of suppliers introducing the criteria

of green economy, image and performance as required environmental standards in the
supplier evaluation system and encouraging the very competitiveness of the meat industry
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and suppliers in the supply chain. The company selected for the case study considers
the analytic hierarchy process (AHP) and techniques suitable decision framework for
evaluating and prioritization of green suppliers, Figure 1.

In the research the analytic hierarchy process (AHP) is used for the elaboration of
the results as the multi criteria decision-making (MCDM) modeling and methodological
tool for dealing with the suppliers’ selection problem.

The method has been developed by Thomas Saaty (2001; 2002; 2004).
It includes a weighted method (Muralidharan et al, 2002; Cupic & Sukonovic,
1995; Thanaraksakul & Phruksaphanrat, 2009). The method supportsthe potential
suppliers rating with respect to weighted factors determined by the procurement
department. Weber & Current (1993), Partovi et al. (1990), Degraeve et al. (2000), and
De Boer et al. (2001). The application of this method is further based on the theoretical
works (Humpreys et al, 2003) on the: Evaluation of the environmental performance of
a company’s existing operating system, Environmental efficiency, Green image, and
Environmental flexibility In the model application the decision-maker (DM) performs
pair-wise comparisons, and, the pair-wise comparison matrix and the eigenvector are
derived to specify the weights of each parameter in the problem.

Figure 1. Proposed research model
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Source: Authors

The whole process is according to the figure 1 consists of further steps:

1. Constructing AHP decision model. AHP decision model was constructed and
based on opinions of directors of the relative departments working in the company.
Food Company’s team defined 7 criteria for the evaluation of three suppliers,
mostly based on a green approach. According to company’s preferences there are:
factors concerning the quality of cans as a product, including an eco-design, easily
understanding and an easy measurement. The production technology, EMS and
organization, green image, and cost, delivery, and financial conditions (Table 1).
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Table 1. Evaluation criteria.

C No.

Criteria

Quality

Production technology
EMS & organization
Green image &
competencies
Delivery

Cost

Payment flexibility

Definition

Quality Includes the material terms of use suitability of
a green product, use time and the duration, a suitability
innovation, an eco-design, easily understand, measured

Clean, green origin, DE

Environmental management system and organization, ISO
14001 certification inclusion

Includes  a supplier’s: green image, environmental
performance environmental efficiency, green competencies
Important especially for time based companies. Defined a
of time required for the necessary materials and how many
days or hours it takes to supply these materials

Defined as the summation of a net price after discount (if
any) for purchased materials by the manager of department
The company attaches the importance to the payment
in terms of delay or an installment. Possible trade credit
inclusion. These are preferred more if available

Source: Saaty (1980)

A hierarchy problem decomposition in the suppliers’ selection is presented in

Figure 2.

64

Figure 2.4 hierarchy by AHP method problem decomposition

Suppliers’ selection

Source: Authors’ calculations

Determining weights of criteria. The decision-makers (DM) perform pair-
wise comparisons, and, the pair-wise comparison matrix and the eigenvector
are derived to specify the weights of each parameter in the problem in the
process of choosing the superior alternative. Seven factors are taken into
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the consideration simultaneously, allowing for dependence, a feedback
and numerical trade-offs to arrive at a synthesis or the conclusion. The scale
of the measurement for AHP is proposed in a table 2.

Table 2. The 1-9 scale for AHP

Definition
Equal importance

Moderate importance of one over
another

Very strong importance of one over
another

Very strong importance of one over
another

Extreme importance of one over
another Importance of one over
another

Intermediate values

Explanation Importance
intensity

Two activities contribute equally to the 1

objective

Experience and a judgment strongly 3

favor one over another

Experience and a judgment slightly 5

favors one over another

Activity is strongly favored, and its 7

dominance is demonstrated in a practice

Used to represent a compromise between 9

the priorities listed above

Used to represent a compromise between 2,4,6,8

the priorities listed above

Source: Authors according to Saaty (1980).

2. Evaluating alternatives (suppliers) based on each criterion. It will assess
each of the 3 alternatives based on 7 considered a decision-making criterion.
3. Evaluate alternatives based on all criteria. During this step, each alternative
gains its value. The aim is to evaluate all performances, especially
environmental performance and a green image of 3 suppliers of cans for the
meat processing company end to calculate the mean values for each supplier.
4. In this step, the normalized a decision matrix is constructed. The choice of
alternatives. The highest degree of value determines the best solution to the

supplier, and vice versa.

Results

As the results of the team discussion on the evaluation of 3 suppliers and
7 criteria and synthesized of previous steps of the multi criterion ranking of
alternatives, the best supplier (labeled as an action -alternative) are selected, as the
best overall. The synthesis procedure is presented in a table 3, in which values are
obtained by multiplying the weight of the criteria with the participation of the action
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in these criteria

Table 3. Decision-making problem Synthesis

. Weights of . Weights of  Weights of Criteria
Lot Cr%teria ALl alterg}lative anigi Alternative
a, 0.697 0.266
C, 0.381 a, 0.232 0.088
a, 0.072 0.027
a, 0.617 0.131
C, 0.212 a, 0.302 0.064
a, 0.081 0.017
a, 0.685 0.115
C, 0.168 a, 0.247 0.042
a, 0.068 0.011
a, 0.467 0.043
C, 0.093 a, 0.376 0.035
a, 0.157 0.015
a, 0.694 0.052
C, 0.074 a, 0.231 0.017
a, 0.075 0.006
a, 0.638 0.031
C. 0.049 a, 0.281 0.014
a, 0.081 0.004
a 0.522 0.011
C 0.022 a, 0.382 0.008
a, 0.095 0.002

Source: Authors’ calculations

By totaling the value for each action (supplier) according to each criteria from
table 3, the total value of each share for all the criteria together is observed.

Alternative a,

TaI:CI*CKIa]+c2*CZaI+C3*C3aI+C4*C431+C5*C531+C6*C681+C7*C
78120.381*0.697+0.212*0.617+0.168*0.685+0.O93*0.467+0.074*0.694+0.049*0.638+0.022*0.522=0.266+0.
131+0.115+0.042+0.052+0.031+0.011=0.650

Alternative a,

TaZ:CI*CIaZ+C2*CZaZ+C3*C3a2+c4*C432+C5*C582+C(\*C682+K7*C
78220.381*0.232+0.212*0.302+0.168*0.247+0.O93*0.376+0.074*0.231+0.049*0.281+0.022*0.382=0.088+0.
064-+0.042+0.035+0.017+0.014+0.011=0.268

Alternative a,

Ta3:cl*cla3+c2*cla3+c3*C383+C4*C433+C5*C533+C6*C633+C7*C
73320.381*0.072+0.212*0.081+0.168*0.068+0.093*0.157+0.074*0.075+0.049*0.081+0.022*0.095=O.2027—
+0.017+0.011+0.015+0.006+0.004+0.002=0.082
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The supplier’s total rank relative to the target (composite normalized vector) is: a,
(0.650); a, (0.268); a, (0.082). The resulting values represent the final results, are shown
in Figure 3.

T T T

al>"a2>"al3

Figure 3. Comprehensive Supplier Ranking Synthesizes
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Source: Authors’ calculations

Discussions

According to the results of the conducted a process of a multi-criteria decision-
making on the selection of suppliers of cans for the meat industry as selected case, it can
be seen that the selection was performed according to the defined criteria by the team of
the production company. The criteria successfully referred to aspects of an environmental
protection, a green economy and standards, a technology, prices and a delivery, as well as
finance. The best action — al is the supplier who has met the individual criteria, as well
as all criteria with the highest rank, then the supplier a2. The worst grades for individual
criteria and group criteria were given to the supplier a3.

Conclusion

These conclusions support the justification of introducing the criteria of a green
economy, an image and performance as required environmental standards in the supplier
evaluation system and encourage the very competitiveness of the meat industry and
suppliers in the supply chain. Environmentally-friendly (sustainable) packaging’s cans
in which meat products (ready meals, cold cuts, meat cuts) are packed, reduce the
warming, a carbon footprint and greenhouse gases. They divert tons of metal and plastic
and other non-degradable materials from landfills (Mihajlovic et al.2013).

Specific criteria for PMS selection as a risk of a disruption, a volume and product
flexibility and an innovation are not included, what could be found as the limitation of
this approach
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